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October 18 - 21, 1992 

As Premier of British Columbia, it gives me great 

pleasure to welcome you to the Victoria Conference Centre 

for the 2nd International and 5th National Conference on 

Information Technology and Community Health. 


I would like to extend a special welcome to those 

visiting us for the first time from across Canada and 

around the world. I understand that the conference will 

include delegates from such places as the U.S.A., Fiji, 

Germany, Wales, China, Sweden and New Caledonia. I hope 

you enjoy your stay and'will have the opportunity to 

explore some of the many scenic attractions that the 

Capital City of Victoria has to offer. 


The conference theme, "Building Partnerships in 

Community Health through Applied Technology", addresses 

the continuing need to explore the possibilities of the 

ever-increasing information technology field and its 

importance to the delivery of efficient and quality 

community based health care. This conference provides an 

important forum for the sharing of knowledge, experience 

and ideas in using information technology to support 

community health care or services which improve the 

wellness of communities. I wish you every success in your 

deliberations. 


I am sure that our ability to manage the health 

care system, in part through the sound interpretation of 

good quality information, will enable us to meet the 

challenges ahead and ensure the continued delivery of 

sound, quality health care to our communities. 


With best wishes for an informative and memorable 

conference. 


Sincerely, 


Mike ~arcourt 

Premier 


Information Technology in 

Community Health 1992 Conference 

Victoria, British Columbia 


Province of Ofice of the Parliament Buildings 
Victoria, British Columbia British Columbia Premier 
V8V 1x4 



OFFICE OF THE MAYOR 
NO. 1 CENTENNIAL SQUARE, 

VICTORIA. VANCOWER ISLAND. 

CITY OF VICTORIA B.C. V8W 1P6 (604) 38s-j711 
BRITISH COLUMBIA 

GREETINGS FROM THE CITY OF VICTORIA! 

It gives me great pleasure on behalf of my colleagues on Council and the citizens of 
Victoria to send Greetings to the Information Technology in Community Health 
Conference. I understand individuals from across Canada and the U.S.A., Fiji, Germany, 
Wales, China, Sweden, Kenya and New Caledonia will be presenting papers at the 
conference. 

In addition to attending ITCH '92, I hope you will enjoy the many sights and sounds 
Victoria has to offer. First time visitors very often find there is something about 
Victoria they can't quite put into words. Breathtaking seascapes and Olympic mountains 
frame a historic, gracious city that is full of character. In its picturesque streets, turn-of- 
the century buildings line sidewalks scattered with window boxes and lamp standards 
draped in flowers. Indeed, Victoria is a heritage city that is not only rich in well 
preserved buildings but rich in culture, the performing arts and sports, not to mention 
our world-class golf courses. The year 1994 will also see our community hosting the 
Commonwealth Games and will be a most exciting time for residents and visitors alike. 

Please enjoy your visit to Victoria and I wish each one of you success in the future. 

Sincerely, 

David Turner 
MAYOR 



Foreword 

Building Partnerships in Community Health through Applied Technology is the theme of the 4th national 
and 2nd international Conference addressing issues in Information Technology in Community Health 
(ITCH '92). The objectives were to focus on the uses of information technology in linking people and 
organizations involved in the provision and use of community health services with one another, 
Partnerships are built through communication and the exchange of information. Presenters were asked to 
show how they had used information technology to achieve these goals. 

Many abstracts were received and over f-ifty papers were accepted. These papers will be presented at the 
conference and are included in these "proceedings". Papers in the proceedings have been organized with 
plenary keynote presentations first then in order of presentation at the Conference according to themes. 

The lTCH '92 Organizing Committee congratulates DGMalcolm Maclure and members of the Scientific 
Committee on an excellent program. We believe that with the scope of the papers presented, everyone 
attending will have their interest aroused. We expect you will leave with some tools or ideas which you 
can use in your work. For this, ITCH '92 is indebted to all the authors and presenters who have 
generously shared their knowledge and experience in this growing field. 

The School of Health Information Science is honored to host this important event. We are very pleased to 
co-sponsor the Conference with the Canadian Public Health Association and the British Columbia 
Ministry of Health. The widespread interest and encouraging comments have strongly indicated the 
demand for the forum provided by ITCH '92. As a result, we are already planning ahead to ITCH '94. 

All the volunteers who made ITCH '92 take place deserve the most thanks. They give selflessly of their 
time and energy with little reward. It's their conviction that ITCH '92 is worth that effort that allows us 
to come together and enjoy the benefits. Thank you everyone. 

We hope you enjoy the conference and begin building partnerships; may those partnerships also become 
friendships. 

Lawrence Scott, Editor 
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Family Empowerment Through Shared Responsibility 
for Information Collection 

Ruth Watson Lubic 
General Director 

Maternity Center Association 
New York, NY 

IIIthe hospital focused health care delivery system which operates in the United States, it is rather typical 
for patients to be looked on as, at worst, adversaries and, at best, incapable children. It terms of 
information sharing and record keeping, either view translates into a denial to people of access to their 
own health andlor illness care record, a situation which bespeaks mistrust and can lead to frustration, 
anger and in some situations, litigation. Providers are gradually learning that information sharing is one 
arrow in a risk management quiver; but this motivation in itself is less than a positive one. There is 
another goal which I hope will be the one which motivates you to share. That goal is to strengthen and 
empower families around their own health so that they become partners rather than passive participants 
in the health care system. 

This approach was an heretical one in 1975 when MCA, against substantial opposition from organized 
medicine, planned and opened the Childbearing Center on East 92nd Street in New York. Although a 
partnership in care with families is and has long been an inherent part of nurse-midwifery's belief system, 
it was the behavior of families in the early 70's which gave us the opportunity to implement and breathe 
life into our credo. Briefly, some families were engaged in do-it-yourself home birth as a response to a 
system which had turned its back on their wishes and complaints about maternity care. We nurse- 
midwives merely listened to those families and accepted the challenge of designing a service which would 
meet their needs and our knowledge of the components of safe care. 

The Childbearing Center is the demonstration freestanding facility for comprehensive maternity care 
from which have flowed approximately 160 operating centers and 40 additional in process of 
establishment. Briefly, a birth center is: 

People 

.....p eople working together to respond to family needs during pregnancy, birth, and early parenting. Birth 
centers are for healthy women seeking more personal care... and families wanting to be involved. A birth 
center is run by a team made up of highly qualified practitioners from professions including nursing, 
nurse-midwifery, obstetrics, family medicine, pediatrics, nutrition, social work and childbirthlparenting 
education. 

A Program 

.....a program that gives a woman confidence in her ability to give bir th... balancing the human touch and 
technology. It is a program of education for pregnancy, birth, labor support, baby care, and much more. 
Most of all a birth center program gives the time that families deserve ...time to listen to and answer 
questions about pregnancy, birth, baby care, nutrition, women's health ...time for care providers to stay 
with families throughout labor and birth ...time to help mother, new baby, and family get off to the best 
possible start. 

A Place 

.....a place that gives a caring, warm and homelike setting where families are supported and respected as 
well as safe and secure... a comfortable private room for giving birth, taking a warm bath in labor; 
wearing one's own clothing, and having nourishment when hungry. A birth center welcomes children, 
grandparents, and friends. The mother decides who will be with or near her as she gives birth. It is a place 
that gives continuing support and information on infant care, breastfeeding, parenting, and family 
planning. 



The Practice of Midwifery 
..... Midwz'fery is primary care emphasizing personalized holistic care, promotion of health and prevention 
of disease, individual responsibility through education and a systems approach to health services. 

..... birth center midwifery practice separates primary care from acute care, forms an interdependent 
relationship with acute care services, reduces the need for costly technology and reduces the potential for 
overuse of tests and treatment. 

Part of the System 
.....p art of the system of quality health care in the community, birth centers provide a complete network of 
maternity and women's health services including first-rate prenatal care ... laboratory and diagnostic 
testing ... education ... consultation with specialists ... attentive care during labor and bi rth... transfer to a 
hospital if the need should arise. Birth center care is covered by major health insurance plans including 
ones which are government sponsored. 

The role of families in gathering the information necessary to provide safe care was put best by one CbC 
mother when she said, "The nurse-midwives are the experts in normal childbirth, but I am the expert in 
how I feel". Our contention is that if that last piece-the way she feels-is missing, the care can only be less 
than one would wish. It is our further contention that only the mother herself can provide that piece. 

How then can we encourage women and families to be actively engaged in the information collection, 
integration and utilization process, especially when they have been unaccustomed to participation? 

At the Childbearing Center, we begm by setting an example of "full disclosure" in a required orientation 
session prior to physical exam and enrollment. At that time, families are given a handbook describing the 
service, told about care components and are toured through the unit. They are also shown a video of the 
history of the birth center movement which culminates with a birth in the CbC. Their questions are 
answered as fully and honestly as possible and the pluses and minuses of birth center care are discussed. 
Families are apprised that organized obstetrics opposes the concept. They are also made aware of the fact 
that there is no such thing as risk free childbirth and urged to make an informed decision regarding which 
risks they will undertake through visiting other providers and touring hospitals. If they are interested in 
enrolling in the CbC, they are given an information packet to take home with them. Included in the 
packet are: 

First visit and packet use instructions 
A five page General Consent form with Glossary 
History Forms to be incorporated into the record when completed 
Telephone hours schedule 
Payment and reimbursement information 
Information of AFP testing 
Information regarding required classes 
New York State's Proxy Law 
Family profile form 

At the first visit, the consent and history forms are reviewed to ensure they are fully understood. The 
family is also taught to test the mother's urine and the proper technique for weighing. They record the 
findings on the record which throughout their childbearing experience is fully available to them. The 
screening criteria used by staff also are available for perusal. If she is eligible for and admitted to the 
service, the mother is expected to record her weight and urine test results at each visit. Mutual trust and 
respect between and among families and staff are the cornerstones of the service. 

Information sharing is continued in prenatal classes. All families are required to enrol1 by 22-28 weeks 
and attend classes because they will be taking a newborn home in from 4-12 hours following its birth and 
need to feel secure about managing that awesome responsibility. Regular classes for nulliparas consist of 



anatomy and physiology of pregnancy, labor and birth; nutrition; comfort in pregnancy; emotional 
adjustments for mother and father; labor self help techniques; infant feeding and care (brehtfeeding 
emphasized); postpartum adjustment and parenting. A reunion is held after all class members have given 
bi& at which more information sharing takes place under professional guidance. 

' Classes for multigravid women are fewer in number if 'they have had a prior full prenatal education 
program. Generally multigravid women are provided a review of self-help labor techniques and f b s  on 
the adjustment of the older childlchildren to the new family member Children are welcome at prenatal 
visits. If they will be attending birth, there is a special sibling class held. An adult must be present to meet 
the child's needs while labor is in progress. 

Some families have elected an experimental prenatal education program called Self Help Education 
Initiated in Childbirth (SHEIC). In that program, the families take even greater responsibility for their 
care. SHEIC is designed to enhance the partnership with the midwives and to strengthen and empower 
families through demystifying prenatal care procedures. Families are taught to take blood pressure, 
measure the fundal height, and determine the position and heart rate of the fetus. Again they record their 
findings. Professional supervision and assistance is readily available in the classroom setting in which 
SHEIC is taught and learned. In short, families do their own prenatal care (exclusive of venipuncture and 
pelvic examinations) and afterward the group moves into a prenatal education class. In that way, there is 
no need to return for classes held at another time. As part of preparation for their parenting role, families 
are taught use of the opthalmoscope and evaluation of ears and throat for evidence of childhood illness. 
These techniques are taught not to prepare them to be "junior doctors" but to enable them to be more 
effective and reliable reporters as members of the team monitoring health and treating illness in the child. 
In any event, it is the parents who must make decisions as to whether professional help is needed. In 
MCA's estimation, primary care begins in the home. The attempt in SHEIC is to prepare for and to 
facilitate parents' ability to make those decisions with accuracy and with as little anxiety as possible. 

In a small unit like the Childbearing Center labor care is virtually one on one. However, the midwives do 
not hover over the families or change the balance of shared control unless an emergency should occur and 
even then families are included in decision making as far as possible and not excluded from events. It is 
the mother who is at the center of the birth center universe. The midwives assure her safety and comfort 
and assist her as she gives birth. They do not deliver her During the family's four to twelve hour stay in 
the unit following birth, the principles of newborn care learned in prenatal classes are reinforced. The 
pediatric exam before discharge from the center is done with the family, so that reporting on the infant's 
behavior to that point can be incorporated in this physical and educational experience. Families are given 
a copy of the exam and a summary of the labor & delivery experience to take with them. 

On return home a public health nurse visit occurs within 24-48 hours. CbC staff also call the mother to 
check on her progress and families are free to call in at any time, 'tho preferably during the twice a day 
phone hours. At postpartum visits on days 7-10 and 5-6 weeks, the mothers continue to enter findings on 
their records. Families unable to complete labor and birth in the center can return for postpartum follow- 
up care. Well woman interconceptional care is available. 

As we moved to take this kind of personalized, shared care to low income neighborhoods, many of our 
critics predicted it could not work with families who are often less well educated than those of middle 
income. We felt they were (and are) in error, but even we were not prepared for the social change which 
comes about through the delivery of the personalized, family centered care birth centers offet The 
Childbearing Center of Morris Heights in the southwest Bronx opened in 1988 after a 10 year gestational 
period. It has been not only a source of improved maternity care, but has, through the medium of 
information sharing and the trust thus engendered, strengthened families and enhanced their ability to 
become active participants in their health, the center itself and their community. 

One of the remarkable "spin-offsn for the professionals involved is their own enhanced feelings of self 
worth and accomplishment. It has been my observation that one of the problems for care givers in 
settings where there are too many to serve with too few resources is that they become discouraged and 
depressed (burned out?) as a result of not being able to measure up to their own professional goals. As 



they care for women who are "trapped" in their social and economic situations, the providers themselves 
mirror the disillusionment and depression they often see, reflecting it back to the mothec But when the 
mother's burden is lifted through the simple medium of information sharing and being treated as a 
respected partner, the provider benefitsaswell as she, perhaps even more. 

I hope I have convined you to share with families your responsibility for data collection. If you do, your 
rewards will be many. 



Distance Health Systems -Collaboration Brings Success: 
The Past, Present, and Future of Tdemedicine in Newfoundland 

A. M. House, E. M. Keough 

Introduction 
While the majority of Canadians Live in a narrow strip about 200 miles wide just north of the 45th 
parallel, a significant proportion of the population lives in non-urban, remote and sometimes isolated 
areas. Given this widely dispersed population, the provision of health services has always been a 
challenge. 

A list of non-urban health needs includes the following: consulting services; clinical laboratory resources; 
investigative techniques (e.g., ECG, EEG, radiology, ultrasound, nuclear medicine); continuing education 
for physicians, nurses and other health professionals; teaching and training programmes for 
administrative and support staff (dietary, housekeeping, maintenance); community health education and 
improved general education for health workers and families. 

For nearly three decades physicians and other health care professionals in the United States and Canada 
have been exploring the application of telecommunications to health care in rural and remote areas. The 
terms telemedicine and telehealth (the prefix 'tele" refers to distance) are used interchangeably to describe 
this activity. They now include all types of communication over distance that supports health care and 
health education programmes. Actually, telemedicine is as old as the telephone, which is still the most 
widely used communications technology in health care. 

Memorial University's Early Experiences 

Memorial University of Newfoundland (MUN) has had a tradition of outreach since it was established 
and was an early participant in the Canadian Space Programme in 1977. The Telemedicine Centre's 
experiment with the joint CanadatUS Hermes satellite involved a l-way televisionl2-way interactive 
audio configuration. Four remote hospitals were linked to the University in St. John's. There were l50 
hours of programming over a 3-month period consisting of continuing education courses for physicians 
and other health professionals, administrative and committee meetings and a limited number of 
transmissions of medical data, including electrocardiograms (ECG), X rays and other images by slow scan 
television (SSN). 

Following the Hermes experiment Memorial participated in Canada's Anik B satellite programme. 
Telephony channels on the satellite were used to provide telephone links to remote communities in 
Labrador and to a drillship off the coast of Newfoundland. Limited success was achieved using a fixed 
terminal on the drillship in the initial brief phase of the experiment. In the second phase a gyroscopically 
stabilized terminal was installed on an oil rig to facilitate the telephony links. This phase produced a high 
quality link with the capacity to transmit a variety of medical data including electrocardiograms and 
images by slow scan television. At the end of the year-long experiment this technology was transferred to 
the participating petroleum company. 

While the Hermes project with l-way television and 2-way voice was very successful in demonstrating the 
value of television in distance education and remote health care, it was concluded that much of the 
educational material could have been just as efficiently delivered using less expensive combinations of 
print, videotape and audio teleconferencing. It was also concluded that a considerable amount of medical 
data could be transmitted on these (telephony) circuits. Efforts were therefore directed to the development 
of a narrowband terrestrially-based audio teleconference system. 

Memorial's Teleconference System 

Memorial's Teleconference System (TCS) was established in 1979 in 9 communities across the province. 
The network has grown over the years and now links 190 sites in 100 communities. A combination of 4 
wire (dedicated) and 2-wire (dial-up) facilities are used which allow several programmes to be offered 



simultaneously; Qwire circuits are bridged using standard telephony equipment. A 20-port audio 
teleconference bridge facilitates 2-wire calls. 

In addition to accommodating pr&ncial network sites, the 2-wire bridge allows the inclusion of external 
resource people in conferences, permits access to other teleconferen~e networks and provides a link for 
international programmes. This bridge can be divided into 8 sections, each of which can be joined to any 
combination of the 4-wire circuits. 

The teleconference network, with a staff of 12,is financially fully self-supporting, with costs shared on the 
basis of use patterns. In 1991 there were 5,500 hours of programming. 

TCS users include virtually every health agency in the province, the University campuses, community 
colleges, plytechnical institutes and many government departments. While health uses were 
predominant in the first few years, patterns have changed and now there is greater emphasis on 
educational uses within and outside of the University. 

Medical Data Transmission 
Slow Scan Television: slow scan technology has been available for 15 years and permits the transmission 
of still images (X rays, ultrasound, anatomical parts) over a standard telephone line. A video camera used 
in conjunction with a slow scan processor captures a single image and converts it digitally for 
transmission over the telephone lines. Depending on the complexity of the image, transmission times vary 
from 15-70 seconds. This technique is also called freeze-frame or captured-frame video. 

Image quality offered by earlier equipment, such as that used in the offshore telernedicine experiment, 
was considered by radiologists in Newfoundland hospitals to be unacceptable although promising for use 
in analysis of X rays. With the advent of digital equipment, there has been an improvement in image 
quality and a shortening of transmission time. Current equipment appears to be more satisfactory for 
many types of imaging. 

Slow scan television is now in a pre-operational mode between 3 remote hospitals and the University's 
Centre, with applications in radiology, ultrasound, nuclear medicine and clinical consultations. 

Elearoencephalography (EEG):six peripheral hospitals currently transmit a total of approximately 800 
EEG tracings per year to the University's main teaching hospital. Remote equipment consists of an 
electrode cap and a transmitter which converts brain wave patterns to analogue signals in the voice 
bandwidth for transmission over either the 4-wire network or by regular 2-wire dial-up lines. A 
complementary receiver converts these signals to electrical pulses recognized by an EEG 8 channel 
recording machine. At the remote site technical work is done by an ECG technician, x-ray technician or a 
nurse. Training of the remote technician requires about 10 days in the EEG department of the urban 
hospital. 

This EEG service, after 8 years of experience, is acceptable to referring physicians, hospital administration 
and electroencephalographers.Examinations can be done as an emergency, urgently or routinely. 
Referring physicians receive reports immediately if required. Approximately 7,000 tracings in all have 
been transmitted in the past 9 years. 

Electrocardiography (ECG):a number of remote sites have ECG transmitters which allow a standard 
ECG to be transmitted to the ECG department or coronary care unit of the University hospital. This is an 
inexpensive service, which can be used as a clinical laboratory service or as part of a consultation. 

Telewriters 
Educational audio teleconferencing is enhanced by the use of a computer-based system called a telewritec 
This "electronic blackboard" is of particular value where real time visual information (freehand writing 
andlor graphics) is required to support a lecture or presentation. Both freehand writing and graphics can 
be presented and exchanged, annotated, altered and discussed during conferences. Telewriters are of 
particular value in distance teaching of mathematics, engineering and physics as well as in other service 
applications, such as patient and community health programmes and meetings. 



Electronic Mail Project 
Because the circuits of Memorial's Teleconference System are not used between the hours of 2200 and 
0800, this time is used for the automatic transmission of data between a number of hospitals on the 
system. To this end, a computer software programme has been developed to permit compatible personal 
computers to deliver electronic mail (e-mail) messages throughout the system This project is now in a 
pre-operational phase. 

National Project 
Royal Collegfloronto General Hospital Joint Telemedicine Project 
In 1982, the Royal College of Physicians and Surgeons of Canada and the Toronto General Hospital 
jointly conducted a national teleconference trial project which lasted 2 years. All 16medical schools in 
Canada were given a teleconference kit and access to a teleconference bridge. The objective of the project 
was to determine the value of teleconferencing at the national level in one health field. The project was 
jointly funded by the Royal College and the Donner Canadian Foundation. The project, which was 
initiated by and conducted in collaboration with the Telemedicine Centre at Memorial, was transferred to 
the organization "Telemedicine for Ontario", which is now called Telernedicine Canada. 

International Projects 

Project SHARE- East Africa 
In the early 19805, pediatricians from Newfoundland/MUN were involved in a Canadian International 
Development Agency (CIDA) supported project to provide assistance to the Paediatric Department at 
Makerere University in Kampala, Uganda. This was called the Child Health and Medical Education 
Programme (CHAMP). 

In 1985, the International Satellite Organization (Intelsat) and the International Institute of 
Communications established the Satellites in Health and Rural Education (SHARE) project to celebrate 
the 20th anniversary of the establishment of Intelsat. The Telemedicine group at MUN saw this as an 
opportunity to establish teleconference links between Nairobi and Kampala. As well, the project provided 
a teleconference link between those 2 East African cities, Memorial University, and through its bridging 
facilities, other medical schools, thereby broadening the base of Canadian expertise that could be made 
available to Kampala. W~th the collaboration of Teleglobe Canada, Post & Telegraphs of Kenya and 
Uganda and Intelsat, a Cwire dedicated system was established in December 1985 with Nairobi, and 
with Kampala in February 1986. Funding, in part, for this project came from the Toronto Hospital for 
Sick Children's Foundation. Satellite facilities were made available free of charge by Intelsat and its 
signatories. 

The system was used for teaching sessions, administrative meetings, the transmission of EEG and a 
variety of other applications. The Janeway Child Health Centre in St. John's and MUN's discipline of 
paediatrics were responsible for the majority of educational programmes, with additional programmes 
being mounted by a number of hospitals and medical schools in Ontario and Quebec. EEGs were trans- 
mitted from Nairobi for 2 months and from Kampala for 10 months; approximately 100 tracings were 
transmitted, and the majority of them were interpreted with confidence by electroencephalographersin 
St. John's. 

Project SHARE- University of the West Indies (UWI) 
In June of 1986, the MUN SHARE project was extended to include a link with the 6 Caribbean countries 
on the University of the West Indies teleconference system - UWIDITE. These sites were accessed through 
the UWIDITE control centre at the MONA campus in Kingston, Jamaica. 

There was a variety of active health programming using voice and in many instances slow scan television. 
The 4-wire dedicated link to the West Indies was terminated at the end of December 1986, but was used 
to plan a subsequent project - the Intra-Jamaican project. 



The technical configuration allowed the Telemedicine Centre to remotely switch the Teleglobe gateway 
signal betweenAfrica or the West Indies as required. 

Intra-Jamaican Project 
Subsequent to the SHARE project, the Telemedicine Centre, with the Newfoundland Telephone 
Company and UWI, jointly developed a radio-based teleconference system linking 4 locations in Jamaica. 
The Jamaican network was designed so that it can be interfaced with the existing UWIDITE network as 
needed for shared programming. It is anticipated that this design will be used as a model for expansion of 
WlrIDITE in other Caribbean islands. 

Concurrently with the technical activities, the Telemedicine Centre worked with UWI faculty and 
UWIDlTE staff on the design and distance delivery of science programmes for teacher upgrading. 

Funding for this project was made available by CIDA. 

SatelLife 
SatelLife is a non-profit, international organization committed to using modem comrnunication 
technologies to link medical centres and physicians throughout the world for information sharing. 
SatelLife, with an international board of scientists and physicians, is an east-west partnership with offices 
in Boston and Moscow. 

SatelLife's major project will provide an e-mail link between North America and countries in the 
developing world. Transmission will be by a low earth orbiting (LEO) satellite (Healthsat) via ground 
stations in about 15 countries. The applications will be in areas where limited or no communication 
system now exists. 

The satellite (UoSat-3) weighs about 50 kg and makes a north-south orbit every 100 minutes. It operates 
in a "store and forward" mode, providing a transmission opportunity between 2 and 18 minutes during 
each pass. Memorial has the North American gateway station for this satellite e-mail pilot project. E-mail 
messages received by terrestrial networks are transferred manually to the satellite ground terminal. 
SatelLife's LEO satellite project is experimental and Memorial has a license. 

This project has received financial support from a number of granting agencies, including a recent major 
grant from the International Development Research Centre (IDRC). 

It should be noted that amateur radio operators have been using similar LEO satellite technology for 
some time and there are a number of commercial programmes in the planning stage or under 
development. Motorola with its plans for Iridium and its 77 inter-connected LEO satellites and Russia 
with its "SmallSat" project have certainly raised the profile of low-orbit communications. 

Digital CommunicationsTechnology 

Canada like many other countries, is now making significant strides in digitizing its telephone facilities. 

With digitization it is possible to transmit large amounts of data using narrow and intermediate 
bandwidth. There has been an increasing use of these types of circuits which carry data at speeds up to 
1.5 mbps (North American) or 2 mbps (European). Currently at Memorial we are jointly, with the 
Newfoundland Telephone Company and the Canadian Department of Communications, with the 
support of the Atlantic Canada Opportunities Agency, conducting a terrestrially-based T-l project with 
several components including health and education applications. The designation Tl is used for the 
standard digital transmission rate for carrying 24 analogue equivalent data channels (1.5 mbps). The 
standard is based on just over 64,000 bits of binary information per second, transmitted simultaneously 
over 24 channels. 

The project links the University and its major affiliated hospital in the Health Sciences Centre to the 
University campus and the Western Memorial Regional Hospital in Corner Brook, just under 700 km 
away. Education applications include regular University credit courses, continuing education courses and 
administrative meetings. Health applications include continuing medical and allied health education 



Iurses, medical data transmission, consultations and administrative uses. Compressed video using 
decs (coderidecoder) is the primary technology under investigation; howeveq direct transmission of 

at intermediate speeds between medical diagnostic equipment is also being studied. 

relirninary results in the education and health fields show that compressed video at 114 T-l speed is 
fective in both (a) improving some distance education and health activities, which are currently offered 
iing a combination of print, video and audio, and (b) broadening the range of activities possible. Health 
~vities include remote supervision of clinical skills teaching and consultations in specialties such as 
mology, rheumatology, dermatology, orthopaedics and psychiatry. Diagnostic imaging includes nuclear 
lediane, ultrasound, CT scanning and general radiology. One of the objectives of the current T-l trial is 
determine the minimal speed that will be effective for a given application. 

cceptable Zway live videoconferenang uses as little as 6 analogue voice channel equivalents as 
~mpared to the need for approximately 1,000 analogue channel equivalents for l -way full-motion 
andard television broadcast. Compressed video costs per hour are dependent on the speed used. The 
ik between Corner Brook and St. John's will have the commercial line rate of about $100 per hour for a 
34 kbps circuit (6 analogue line equivalent). The cost of a similar link between St. John's and Victoria, 
itish Columbia would be less than $400 per houl: 

The recent agreement on an international standard for codecs will undoubtedly stimulate international 
usage. At this time compressed video use is relatively expensive compared to audio teleconferencing, 
which together with narrowband transmission of medical data, will continue, for some applications, to 
provide the most cost-effective method of supporting health needs in rural and remote areas. It seems 
likely, however, that compressed video using codecs will play an important role in health education in the 
future. 

Discussion 
In developing Newfoundland's telemedicine projects a number of guidelines were followed: 

Use the simplest and least expensive technology that will meet demonstrated needs. 

In most land-based settings, telephone systems provide the least expensive way to transmit information. 
(It should be noted that telephone circuits include not only simple twisted wire pairs but may use 
microwave, satellites and more recently optical fibre). The increasing digitization of telephone networks 
is having a major effect in facilitating the transmission of large amounts of information. While live 
video is necessary for a number of applications and desired for many, it is possible to develop effective 
telernedicine services without requiring this expensive technology. 

Develop a flexible system 

To accommodate many uses and users, Memorial's system was made flexible. For instance, when a 
community is added to the dedicated network, options are included to allow links to a number of L 

buildings and agencies as required. Site equipment (speakers, microphones, data transmission units) is 
modified to accommodate Zwire and 4-wire transmission. 

Involve users (participants, audience, clients) from the beginning of the project. 

In all projects users were involved early, before irrevocable decisions were taken. This gave users and 
participants some "ownership" of the project. Care was taken to design the system to meet the needs of 
the users rather than being driven by the technology. 

Seek the support of administrative personnel in hospitals, clinics and other agencies. 

Administrative support at all levels was found to be essential to success. This includes a commitment of 
support within the University, the support of boards, professional staff and administration in hospitals, 
and the approval, when appropriate, of government agencies. 



Plan carefully for coordination of the system at all levels. 

Careful attention to coordination at all levels of development and operation has been critical to success. 
The operation of the large Teleconference System is efficient and smooth because human factors and 
coordination at every site and at the Telemedicine Centre has been treated as being as important as the 
technical systems. 

Develop a consortium of users within and outside the health field. 

A consortium of users was established because of the early knowledge in Newfoundland that dedicated 
use by 1 or 2 groups would not be cost effective. The recruitment of a large number of users facilitated 
expansion of the network and the acquisition of equipment to maximize the system's function. 

Develop effective training for all users. 
Training was emphasized in all projects. Training packages have been developed for staff, coordinators, 
organizers of teleconferences, tutors and participants. While training and orientation sessions are 
neither long nor difficult, they are essential. 

Plan for continuity of service beyond the demonstration project. 

In developing new technologies and conducting telemedicine research, every effort should be made to 
plan for alternative services, albeit not as good, to avoid leaving enthusiastic participants without any 
links if for any reason (funding, technical, political) an ongoing service does not ensue from the project. 
Participants at remote sites that have been provided with a good communication link for a year or two 
are bitter and disappointed if the link is fully severed. 

Carry out a satisfactory evaluation. 

Evaluation while regarded as essential in all new trials, pilot projects and demonstrations, is not easy to 
do. Limited funds and competing demands within the project tends to leave little support for an 
adequate evaluation. 

A number of MUN projects have been evaluated by outside agencies, and various new programmes 
have been evaluated within the University, e.g., a comparison of performance of students taking 
University courses face-to-face and by distance methods. Government agencies have evaluated the 
benefits of their own programmes before committing to ongoing use. Hospitals regularly evaluate the 
cost benefit of participation in the MUN Teleconference System and in medical data transmissions. 

Future 
In the future there will be continuing expansion of the telemedicine network. 

With pressures to economize in the health system and an increase in demand for diagnostic services in 
non-urban areas, funding agencies will turn increasingly to technology to provide services cost effectively. 
With a reduction in specialists it will be impossible to recruit and hold specialists in non-urban areas. 
Technology will allow a smaller number of specialists to provide expertise to smaller centres without the 
need for travel, and will avoid having specialists spread too thin. 

The slight movement to alternatives to using physicians for primary care will gather speed, and in specific 
regions care providers will be supervised using telemedicine techniques. 

With digitization of telephone networks and a marked increase in information delivered widely, this will 
include electronic libraries, a wider range of educational programmes and a greater amount of personal 
communication capability, it is likely that isolation may be reduced with resultant longer stay of health 
personnel in remote areas. 

There will be significant changes in methods of payment for medical services, and tariff committees will 
have to deal with consultation and data transmission. Paying agencies will have to pay for electronic 
consultations. 



This presentation has provided a brief review of early developments at Memorial University, has 
described current projects, has briefly discussed a number of issues which have contributed to successes 
and failures, and based on experiences to date somepredictions are offered for the future. 

~t the national level the range of telemedicine activities over the past 15 years has clearly shown its value 
in the health field. Despite this, the actual use of the technology, with a few notable exceptions, is limited. 
There are a number of factors which have inhibited widespread use of telecommunications in health care. 
Recent developments in the health field in Canada with major restraints, cutbacks and rationalization of 
servim are forcing governments and other agencies to search for ways to more efficiently and cost 
effectively deliver health care. It is likely that this decade will see a more widespread application of 
telemedicine to non-urban, remote and isolated areas. 



Firm System Research Using Ongoing Randomization 
Harold I. Goldberg, M.D. 

I'd like to present a short primer on how firm systems can be employed to perform health services 
evaluations in community settings. Following a thumbnail history of the conduct of firm-system research, 
I'd like to present the findings of the first Seattle firm trial. It serves as a useful illustration of the 
methodology's rigor and cost-effectiveness. 

The concept of "firms" is borrowed from the British National Health Service where small groups of 
doctors were referred to as physician firms in the same way that the terminology is applied here in North 
America to groups of practicing lawyers. In the early 80's, investigators at Cleveland Metropolitan 
General Hospital realized that their four groups of practicing faculty and housestaff, each with its own 
ward and outpatient clinic, could be made truly equivalent if new patients and staff were ongoingly 
randomized. Trials could then be conducted by intervening on some of the groups but not others, in 
essence, a built in randomized controlled design. Thus the small parallel groups, initially implemented to 
improve continuity of both patient care and the educational experience, developed into a innovative 
research utility as well. 

Ongoing randomization, or at least serial assignment to differing circumstances, was not, however, an 
entirely novel idea. We discovered that during the 1880 '~~  Cook County Hospital in Chicago had placed 
every fifth medical case and every fourth surgical case under homeopathic treatment to insure that both 
schools of extant medical thought received an adequate patient load'') Comparative mortality statistics 
reported at the time revealed a one percentage point difference. The allopaths, the forbearers of modem 
treatment with "other" or synthetic substances, lost 7.2 percent of their charges. The homeopaths, who 
believed in treating with extracts of naturally occurring substances that caused "similar" symptoms when 
administered to the well, lost 8.2 percent. Unfortunately, because no denominator data were reported, we 
may never know if the slight advantage for modem therapy was statistically significant. 

A well known trial performed by the distinguished researcher, Thomas Chalmers, affords a second 
example of the early use of equivalent clinical units within a larger health care setting for the purpose of 
comparison. It evaluated the effects of four various diet and exercise regimens on the course of hepatitis 
by randomly assigning infected soldiers from the Korean theatre to four different wards in the U.S. Army 
Hospital in Kyota, Japan. On each of the wards, one of the four different therapies was then applied!2) 
The first figure of the article, published in the Journal of Clinical Investigation in 1955, was a schematic of 
the hospital with the location of the four wards clearly highlighted. I like this study because the JCI is now 
quite bimolecular in its orientation. I'm quite certain that the Chalmers study represents the only time it 
had, or ever will, publish a floor plan. 

As a more contemporary example, let me briefly discuss the results of the first firm trial that we conducted 
at Harborview Medical Center in Seattle(3J Harborview is the former King County Hospital which is now 
administered by the University of Washington School of Medicine. There the Adult Medicine Clinic was 
divided in 1988 into a three-group outpatient firm system to which patient, providers, and staff are 
ongoingly randomized. 

Physicians are notoriously remiss in their failure to recognize and treat alcoholism. To address this 
problem, Washington State's Division of Alcohol and Substance Abu,se lent our hospital several 
counselors, thinking that by placing them within traditional teaching settings physicians in training would 
have their awareness of alcohol abuse heightened. Unfortunately, in the first four months of this 
demonstration only 16patients were referred to the counselor that had been placed in Adult Medicine. 
This was the case despite the fact that the clinic's charismatic medical director personally introduced her 
to all of the residents and faculty, and sent out two letters promoting the availability of her services. It was 
clear that referral rates warranted improvement. 

As shown in Table 1,we therefore decided to conduct a firm trial where nurses screened patients for 
alcoholism as part of the routine intake process along with obtaining the traditional blood pressure and 
weight measurements. On the control firm, physicians provided standard care without knowledge of 



primary screen results. On the two experimental firms, nurses directly offered counseling appointments to 
all screen-positive patients. Additionally, on one of these firms, patients accepting appointments were 
briefly introduced to the alcohol counselor at the time of refettal in the hope of improving show rates for 
the first, formal session. Table 2 demonstrates that ongoing randomization had produced groups of 
patients similar in their demographic and diagnostic characteristics. 

As shown in Table 3, the percentage of screen-positive patients accepting counseling appointments was 
raised from the 2.3 observed in the group where physicians provided standard care to 10.8 percent across 
the two nursereferral groups. At least the clinic's alcoholism treatment "glass" was now only 89 percent 
rather than 98 percent empty. We also discovered that immediate contact with the counselor did not 
increase show rates for the first formal visit. Patients who actually received counseling all had their 
preliminary diagnosis confirmed on the basis of the Michigan Alcoholism Screening Test administered at 
the first counseling visit. Based on these results we were able to make a decision to continue the screening 
program for all new patients, but abandoned immediate counselor-contact as an administrative practice 
that was not effective. 

Although these results are not earth shaking, it is important to note that the study was performed at a 
marginal cost of approximately $500. Because the approximately 1300 patients and 50 providers and 
staff involved had all been prerandomized, the trial was completed in only four months without the 
necessity of a protracted enrollment period or the disruption of existing patient-provider relationships. 
The built-in, controlled design provided rigorous results on which we could believably base clinic policy. 
Data collection relied heavily on the hospital's computerized information system, keeping those costs to a 
minimum. Indeed, we have since embarked upon building a more sophisticated ambulatory clinic 
information system (ACIS) to routinely track both costs and physiologic and functional outcomes. These 
data will be applied to future firm trials. We are also beginning to work wi& other major provider 
organizations in the Seattle area to standardize data elements and dictionaries in order to facilitate the 
potential performance of community-wide evaluations"' 

Firm trials raise interesting statistical, methodological, and ethical questions beyond the scope of this 
elementary discussion. The interested reader is referred to the growing literature on this evolving 
approach to health services investigati~n'~~ Although developmental work remains to be done, it is our 
contention that firm-system research can be routinely and economically conducted in almost any clinic or 
hospital setting as part of continuous quality improvement efforts. Imagine 100 such firm systems 
operating in your province and the number of important administrative issues they might evaluate over 
time. RCT's for the masses! 
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Table l. Study Design 

Control Experimental Experimental 

Study Activity (MD) (MD/RN) (MD/ RN/AC) 


Primary Screen: + + + 
Cyr and Wartman questions asked of 

all eligible patients 


Standard Care: + , + + 
Physician referral of patients 

without knowledge of screen results 


~eferral-rate Intervention: - + + 
Nurse referral of patients based on a 

positive screening result 


Show-rate Intervention: - - + 
Introductory meeting with counselor 

at the time of referral 


Secondary Screen: + + + 
MAST administered to patients at the 

first formal counseling session 


MD, medical doctor. 

RN, registered nurse. 

AC, alcohol counselor. 

MAST, Michigan Alcoholism Screening Test. 


Table 2. Patient Characteristics 

Characteristic 


Demographic 

Age (mean yr) 

Sex ( %  male) 
Race 


% White 
% Black 
% Asian 
% Other 

Marital Status ( %  married) 
Payor 


% Medicare 
% Medicaid 
% Self-pay/sliding scale 
% Other 

Diagnostic 

Hypertension ( %  with dx) 
Diabetes ( %  with dx) 
COPD ( %  with dx) 

MD, medical doctor. 

RN, registered nurse. 

AC, alcohol counselor. 

P, probability. 

dx, diagnosis.-

MD MD/RN MD/RN/AC 

(n = 402) (n = 418) (n = 508) P value" 

48.1 48.8 49.1 .618 

51.7 47.4 48.6 .435 


53.0 61.2 53.0 .076 

36.6 28.5 37.0 

5.5 5.3 3.9 

5.0 5.0 6.1 

17.9 22.7 22.0 .l83 ' 

25.4 15.3 20.7 

23.6 23.2 20.3 

25.9 33.5 28.9 


33.1 29.9 30.9 .604 

9.5 6.9 5.9 .l17 

3.2 4.1 5.7 .l79 


" Refers to results of t-tests for continuous variables and chi-square tests £c 
categorical variables. 




Table 3. Screening and Intervention Outcomes 

MD MD/RN MD/RN/AC 

Out come (n = 402) (n = 418) (n = 508) P valuea 

( % )  of patients screened 362 (90.0) 382 (91.4) 457 (90.0) .726 . ( % )  of screened patients 
found to be positive 133 (36.7) 141 (36.9) 154 (33.7) .S46 

. ( % )  of screen-positive 
patients referred for counseling 3 (2.3) 18 (12.8) 14 (9.1) .006 
. ( % )  of patients referred 
keeping first appointment 2 (66.7) 11 (61.1) 7 (50.0) .772 
. ( % )  of patients keeping 
sppointment given MAST 2 (100.0) 11 (100.0) 6 (85.7) .376 
. ( % )  of patients given MAST 
found to be positive 2 (100.0) 11 (100.0) 6 (100.0) 1.000 


medical doctor. 

, registered nurse. 
alcohol counselor. 

probability. 

Refers to results of chi-square tests. 
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Consumer Empowerment: Community 

From the Other End of the Telescope: 
A Look at What the Community Needs from Technology 

Charleen Gorbet 
Community Development Consultant 

Health and Welfare Canada 

Overview 

Community organizations and voluntary groups have always been part of the community health system 
in Canada. Although their work was largely unheralded and often overlooked by the formal health 
system structures, it played an essential role in health promotion, health education, and the general well- 
being of communities. 

Changes are taking place across the country in the perception of health and determinants of health, and in 
the methods of delivery of health services. Recent reviews of the health care system by provincial 
governments have focused more attention on voluntary and community-based services. The resulting 
changes in policy and organizational structure generally place priority-setting, decision-making and 
delivery of services as close to the local level as possible. 

These changes give communities more control, and enable them to ensure that a continuum of services 
appropriate to their community is available. But they also mean that communities must strengthen the 
capacity of their organizations to collect, store and manipulate data, to plan and manage, and to evaluate. 

Community organizations tend to be underfunded, overworked, and so focused on community service 
that they direct their resources primarily to improving services and programs rather than to strengthening 
the organization. In addition, because they operate at the community level, they may not have a wide 
network outside their own community with which to share common problems and solutions. Cost and 
lack of time to learn the programs inhibit use of computer technology to streamline information storage 
and retrieval and to network with other organizations. 

As the role of such groups becomes more central, it is increasingly important that they have access to 
technology suited to their needs. Researchers and designers of technological aids can contribute 
significantly to the furtherance of community health by helping to supply community needs in this area. 

Recent Projects 

Over the past four years Health and Welfare Canada has taken part in several projects which look at the 
needs of community-level groups and agencies for information, working tools and skills. This paper will 
discuss these projects briefly before focusing on how technology can help to meet the community needs 
identified. 

Community Health Information System (CHIS) 
One of the problems communities face is getting access to health data that is sufficiently disaggregated to 
use at the community level. The joint federal-provincial CHIS project was developed to test establishment 
of common indicators and of systems providing access to community health data and indicators. This 
would allow national and provincial data to be made available at the local level and to be comparable 
between communities. 

The details of this project are the subject of another papec For our purposes, it is sufficient to note that 
there are currently three test sites in operation (two in Quebec and one in British Columbia), with others 
under consideration. They have already produced valuable information on standard indicators and 
frameworks for local data collection in health units. A Guide to 40 Community Health Indicators was 
developed in collaboration with the Quebec CHlS partners, and published by Health and Welfare's 
Health Service Systems Division in June 1992. 
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work on disasgregating national data is continuing, and in the long term we believe that data availability 
for communities will be much improved. 

Community Health Evaluation and Needs Assessment (CHENA) 
their responsibility for health policy and program decisions increases, communities find themselves 

lacking in the planning and evaluation skills needed to take on these responsibilities effectively. In 1989, 
Health and Welfare Canada undertook extensive consultations with groups, agenaes and policy-makers 
across the country to determine the extent of this need. 

Although the original focus was on skills and tools for needs assessment and evaluation, we discovered 
that there were large gaps in availability of, or access to, planning and project management materials 
suitable for use at the community level. People told us that they often felt they were "flying by the seat of 
their pants" with no star to guide them. Precious time was wasted experimenting with ways to do routine 
management tasks. W~thout easy ways to communicate with other groups, they often repeated mistakes 
or developed overlapping programs. 

As a result of the CHENA consultations, we developed the Community Action PacWrousse d'ation 
communautaire. This comprehensive resource kit is a mini-library of books, factsheets and manuals on a 
wide range of topics: how to organize a group, consult with the community, assess resources and needs; 
strategic planning, leadership, fundraising, bookkeeping, publicity, working with volunteers, program 
management and evaluation. All materials were chosen for their plain language and practical, hands-on 
approach. We produced 1200 English and 300 French copies in January 1992, of which more than l000 
have been sold at $250 per copy. 

The Pack does not contain computer programs, although it was designed to enable such material to be 
added easily at a later date. 

National Task Force on Health Information (W& Task Force) 

Chaired by Dr. Martin W~lk, former Chief Statistician of Canada, this Task Force had 21 Project Teams, 
one of which focused on information needed to support community health interaction and intervention. 
This Project Team reported to the Task Force in May 1991. Recommendations were developed through 
questionnaires and a workshop with community health workers. Several recommendations dealt with 
how information should be provided and made usable; participants were adamant that simply having 
information available was not sufficient to enable communities to use it. 

Recommendations 
Establish clearing houses to gather, integrate and disseminate health information. 

Provide information on program models, evaluations, data sources and data bases. 

Produce how-to resource materials on effective use of information. 

Develop data processing software which requires minimal computer skills, is low in cost, and is 
usable with low-cost equipment. 

These Project Team recommendations were rolled into the Task Force recommendation 8.10: 
Focal points or clearing houses should be established to facilitate: 

access to data bases; 

health information marketing to the public; 

sharing of health services analysis work; 
l 

I knowledge of community services programs; 

I collaborating networks for administrative data systems development; 

I sharing of plans for survey work. 
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In September 1992, the federal and provincial Ministers of Health approved the establishment of a 
National Institute for Health Information to manage implementation of the Wdk Task Force 
recommendations. It is expected tu become operational in 1994. 

Community Needs 
Through these three projects, we know that community needs for information fall into four general 
categories. 

1.Health data, especially at the communitylregional level. 

2. "How-to" resources for planning, management and community liaison. 

3. Computer software that is designed for community use: for information or data storage and 
manipulation, planning, and administration. 

4. Training, possibly through university extension departments, in how to use information effectively. 

Some progress has been made on items 1,2,and 4 through the CHIS and CHENA projects. There is still 
a large gap in availability of software, how eve^ Although commercial software such as dBase, Lotus, 
Planperfect and similar programs can do all the tasks communities might need, they require too high a 
level of computer literacy and too much time commitment in designing applications. 

Software 
Community organizations need a "broker" to design the applications, creating special-purpose programs 
that are transparent to the uset At the same time, they should be generic enough to be useful to other 
community organizations with a similar need. For example, every community should be able to establish 
and easily update a listing of organizations, services and resources in their area. The program should sort, 
search, cross-reference, and produce letters and labels. 

Other applications might include project tracking and budgeting; personnel information and evaluation 
formats; a volunteer bank management system; speakers' bureau records; invoice production and follow- 
up. The programs must be inexpensive, easy to use, and compatible with a variety of equipment using the 
DOS platform. 

Such programs could be sold as adjuncts to the Community Action Pack, with training and technical 
support provided through the university extension system or through a network of private consultants 
across the country. Training and support are essential parts of the package, and must be available at 
minimal cost if they are to be accessible to community groups. 

Some efforts are already underway. Victoria consultant Garry McCue has designed modules which are 
easily linked to build a custom software program. He provides support by modem directly to the client's 
computer, keeping costs to a minimum. The B.C. Office of Health Promotion has worked closely with 
communities and the private sector to develop tools for the Healthy Communities program. In Quebec, 

e' the network of Centres Enivoles share management programs and expertise with a wide variety of 
community organizations. 

The challenge now is to build on these and other efforts scattered across the country. Pooling our efforts 
will make maximum use of resources and create a strong partnership to meet the software needs of 
community organizations. 

Networking 
Throughout our consultations, a common thread has been the sense of isolation felt by community 
organizations. It is difficult for them to find the time to seek out others for mutual support, or to keep up 
with the many other groups in their area. Often we find that two groups working in the same city, with 
the same client group, offering similar or complementary services, do not know each othet Attempts to 
form associations or to publish newsletters for networking often fail due to the pressure of work 



t- Consumer Empowerment: Community 

Yet finding and staying in touch with others working in the same area is crucial for 
implementingnew approaches and avoiding duplication. 

A vehicle for networking is the communication system called FmNet. First developed in 
cleveland, Ohio, FreeNet is university-based and provides local callers with freeelectronic mailboxes, 
conferencing, and a variety of on-line information provided by local businesses, agencies, and 
~overnments.Through connection with InterNet, it provides access to some of that international 

databases and services. 

A community health centre's workers can have regular "meetings"with other health centres in the area 
and never leave the office. They can put their centre's newsletter on-line, check the library catalogue, see 
when their renovation plans will be on City Council's agenda, send a query to the local Housing 
Authority, check out the latest bulletin from Health and Welfare Canada, or send out a general call for 
help with a particular question. The only cost to the centre is for a modem to add to their existing 
computec The time saved by sharing information and having an interactive communication tool is 
perhaps the most valuable commodity to chronically short-staffed organizations. 

FreeNet answers many of the community's needs for a fast, inexpensive way of sharing experiences, 
problems and solutions with others. The user needs only a PC, a modem, and minimal computer skills. 
Costs of running the system are minimized by linking with the university's alreadyestablished system, 
and these costs are covered by government agencies and businesses which see FreeNet as a cost-effective 
way of getting their information to their clients. In this partnership, everyone wins. 

The National Capital FreeNet, based at Carleton University, is scheduled to begin operating by January 
1993. Other universities in Canada, including the University of Victoria, are at various stages of system 
development. 

The needs and potential solutions described here provide opportunities for technology experts and the 
rommunity to collaborate in mutually beneficial ways. The information or resources developed can be a 
revenue source. For example, the University of Georgia's extension department gathers local-area 
~nformationfrom available data sources for use in its local economic development program. The resulting 
Yearbooks are marketed in print and electronic formats to businesses and government agencies. The 
revenue helps support the university's work with communities. 

The local nature of community-based organizations has contributed to isolation and lack of access to the 
rods of technology. The increasing responsibilities given to communities for decision-making and 
program delivery in community health make it imperative that community organizations have access to 
:ethnology applications suited to their needs and circumstances. Researchers and policy-makers should 
X concerned not only with health data and analysis, but also with basic management and administration 
:ools. Technology, appropriately applied, can strengthen the capacity of community organizations to 
provide cost-effective community health services. 
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Computerization of the Family Support Network 
M.C. Sharp & LW. Blanchard 

The Family Support Network is a program operated out of the Division of Community Pediatrics in the 
University of North Carolina School of Medicine. FSN beganin 1985 as a demonstration program on 
organizing community based parent-to-parent programs. The programs recruit and train experienced 
parents of children with special needs to become sources of support to less experienced parents. The 
families are matched one-to-one, and this is the principal form of support (although most community 
programs also meet together on a regular basis for a variety of purposes). The nature of the children's 
special needs are varied. The programs include children with developmental disability, chronic illness, 
mental illness, prematurity and its consequences, as well as those considered to be medically fragile, that 
is, dependent on medical technology to sustain life. 

Since 1985 the network of programs has grown to 27, and the role of the central office has evolved. 
Central office personnel take responsibility for finding funds, providing technical advice to begmning and 
developing programs, and setting short and long term goals for the network. Most community programs 
are operated as independent not-for-profit corporations and have their own Boards of Directors. In some 
instances the program is a part of a community agency. In these cases, the programs operate with a Board 
of Advisors. The central office offers special programs on Board development. 

The Central Office staff are employees of the University of North Carolina but work with their own 
Board of Advisors. This Board is composed of both parents and professionals, many recruited from the 
local programs; others have been recruited to represent state agencies: Departments of Human Resources, 
Public Instruction and Environment Health.and Natural Resources. The Board developed a values 
statement by a 4 iteration Delphi process: 

Families are unique, cohesive, interconnected systems of strengths and 
weaknesses. As the fundamental base of our society and as a source of strength 
of the individual, families should be supported when challenged by a child with 
special needs. An effective source of help and health is the caring and 
compassion of another family with a similar child. 

All families of children with special needs should have access to timely, 
unbiased and complete information about the needs of the child and resources 
for helping the child and family. Information is a powerful and necessary tool 
for persons moving from crisis to self care. Information should give families 
options. 

Collaboration and communication among families and health and human 
service professionals enhance the quality of services delivered and the 
satisfaction of providers and consumers. Families and professionals are 
interdependent; the best interests of children are achieved through teamwork 
which is characterized by honesty and respect. 

In 1987 Public Law 99-457 was enacted, which required states to institute a broad ranging set of services 
to meet the educational needs of children with disabilities from birth through age 5. One of the required 
services is that each state must operate a Central Directory of Resources. The rationale behind this 
component is that many children do not receive the services that they are eligible for because the families 
are not aware they are eligible, or they do not know how to access the services. A Central Directory of 
Resources was considered an important reference point for the activities of the law related to public 
awareness and identification of children needing services. As those familiar with the law know, it is laced 
with "family centered" and "community based" language. Many states, in implementing the law, have 
been challenged to know how to make a central directory family centered and community based. 

At the same time the law was coming into effect, the long range planning functions of the FSN had 
identified an information issue that had become a high priority. The local programs were asking for help 
in putting together resource libraries for their families. They were finding that the one-to-one match at 
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the core of the programs is principally a source of emotional support in its early stages. Latq when the 
refierred families have begun to get over the crises that led to the initial referral, they begin to ask hard 
questions about the nature of the child's disability and what kinds of help are available to them. The FSN 
had responded to this demand by publishing a resource manual for the support parents. As with almost 
all published resource manuals, it was out of date by the time it came off the presses. There was a 
consensus that developing a computerized database of resources would be beneficial. 

~ h u sthe goal of computerizing the directory and the implementation of 99-457 presented a serendipitous 
~~portunity.The proposal to the state suggested that the network of parent programs would be useful in 
collecting data for entry and for keeping the services and values of the Directory family -centered and the 
information in the directory community based. The local programs seemed a natural mechanism for 
delivering information to families as well. 

A single SUN 3/50 was purchased; 3 PCs were connected to it; and a UNIX relational data base called 
INGRES was installed. A part time programmer provided necessary expertise from the School of 
Medicine's Office of Information Systems (01s). An 800 line was installed and the basic structure of the 
data base and taxonomies of data were worked out. The partnership between the OIS office and the FSN 
was central to the success of the project. 

Calls began to come in on the 800 phone line. During the first three months of operation, 60 calls were 
received, and a similar amount during the second three months. From that point, call volume steadily 
increased. About 10% of our calls were from the local parent to parent programs. Although the number 
of calls was not large, it is clear that the local programs were an excellent source of public awareness for 
the Central Directory. The Central Directory also provided a mechanism for referral of families to the 
local programs. The combination of information technology and peer support programs at the 
community level seemed a good marriage from the very begmning. 

In 1990 the state of North Carolina was awarded a large federal grant to develop awareness and 
disseminate information on the availability of "assistive technology" for persons with disabilities. The 
Associate Director had worked with the Central Directory in South Carolina as a partner in disseminating 
information on Assistive Technology in that state. As a consequence, he initiated discussions with the 
Family Support Network on collaborating in the goals of their grant. The impetus of the collaboration 
was to avoid a second 800 number that would be targeted to many of the same families and 
disseminating similar information. As the nature of the discussions progressed, it became clear that the 
electronic data base offered an excellent opportunity to take advantage of emerging information and 
communication technology. 

In order to develop a network, it was necessary to identify the most appropriate way for ATP regional 
offices to access the FSN database. Two existing resources were identified: the University Educational 
Computer Service and Microelectronic Centet The Educational Computer Services organization 
chartered to serve all 16 of the campuses comprising the University. In addition it serves to link 
electronically all the University campuses with the state's S8 community colleges. The Miaoelectronic 
Center of North Carolina is a high speed -high volume telecommunication network serving 6 campuses 
of the University for both audio and video communication. These two organization were approached to 
participate in a project whereby the central office of the NCATP and the four regional ATP 
Demonstration Centers would be linked togethet Each of the five sites were provided access into one of 
the state-wide data networks through a local telephone node access. By logging into the FSN, a wide 
range of electronic information services is available, including access to the INGRES data base, use of an 
electronic bulletin board and electronic mail, access to the national library of medicine's Medline, and 
access to the internet. 

The FSN's 800 number has been disseminated as the principal public access to information for families 
with a member with a disability. Families call this number and information is given to the callet When the 
request for information is principally focused on assistive technology and exceeds the capability of the 
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FSN staff, or if the nature of the call suggests it be more appropriately handled by one of the regional 
demonstration centers, then the electronic records of the call, including caller's name and the nature of the 
request, are "tagged" to the attention of the appropriate regional centet When that regional center next 
logs into the system, they can call up all current "encountersn. They have responsibility for following up. 
Questions concerning the electronic encounter record can be asked and responded to through electronic 
mail between ATP and FSN. Quarterly statistics on the nature of the "encounters" and how they are 
responded to are generated by the INGRES database. 

Unanticipated complications of the relationship include considerable training and in-service monitoring 
' of regional staff's use of the data base. In addition, custom features of the data base have required more 

programming than anticipated. 

There have been many positive outcomes of the collaboration. The combined public awareness activities 
of the two organizations have been synergistic. Many people calling for assistive technology are 
discovered to have more complex unmet information needs. Callers to the FSN are sometimes referred to 
the regional Assistive Tech Center when their call was originally unrelated to that area. Both staffs have 
become more sensitive to the work and goals of the other organization. Funders seem particularly 
impressed with the depth and breadth of the collaboration, and at the time of the writing of this paper, a 
major funding opportunity looks probable. 

KBR 
Nearly simultaneously with the development of the collaboration with the ATP, the FSN was awarded a 
grant by the Kate B. Reynolds Health Care Trust to provide computer access to the electronic network to 
12 of the community parent-to-parent support programs. Each program was awarded a $5,000 stipend 
to support a staff person's participation in the project, and each of the 12 programs was given a 
Macintosh compute5 a 9600 baud modem, and access to one of the state telecommunication networks 
through a local phone numbec As in the work with the regional ATP personnel, the amount of training 
and monitoring needed to bring the parent program staff up to operating status was unanticipated. We 
are presently 14 months into the 24 month project, and we have recently achieved universal access and 
basic competencies. Teaching staff how to code and enter new information, an early and important goal, 
is just beginning. Again, as with the ATP, it appears that in spite of the challenges, the results are worth 
the effort. The collaborative nature of the project has appealed to funders, and we know of at least one 
group that has gotten a grant which they attribute to the new level of professional information technology 
available to their program. 

Future Directions 

The Consumer Committee on the Board of Advisors to the NC Assistive Technology project has identified 
a consumer bulletin board as a high priority long range goal. We are exploring wide spread consumer 
access to the FSN electronic information technology. Bulletin board software has been installed, and a 
woman with quadriplegia has been retained to begin to enter information and supervise a small group of 
beta testers. Money has been invested to reprogram the data base to make accessing information easier 
and to eliminate the "record keepingn functions for consumer users. Fortunately, INGRES can have a 
variety of access screens to allow us to have a professional and consumer version up simultaneously. We 
are beginning to design a mechanism to allow consumers to find other consumers who have similar 
disabilities or use similar assistive technologies. 

Current Status 

The Central Directory now receives over l000 calls per quarter. The hardware has been upgraded to a 
SPARC station 2 backend, 6 IPC front ends and about 40 remote access users. 
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:verythingtakes longer than. you anticipate. UNIX is powerful but requires a high level of system 
upport, available to this project through an office of Information Technology in the School of Medicine. 
ve can always think of another improvement to the INGRES program and our programmer is always in 
igh demand. We can't seem to get enough of him The data base is complex and people need a lot of 
upport to fully utilize it. Major work would be necessary to enable a consumer to walk in off the street 
nd navigate the different areas. The project is leading edge, and we have seenwhat powerful 
lartnerships it can build and what enormous potential there is for sharing information in these ways. I 
aid earlier in my talk that the parent programs got into the information technology business when the 
arents matched for emotional support, discovered information needs. The opposite is now happening 
nd is an exciting development. Families are being referred to programs for information. In meeting this 
eed, the programs are often able to lend families to sources of emotional support as well. 
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JuvenileDiabetes and I'nteractive Videodisc Technology: 
An Information System Designed to Teach Patients and Their Families 

P.H.Harasyrn1, A.Mah, L Katz, J. Moghadarn and S. Young 
Faculty of Mediane, University of Calgary 

Calgary, Alberta, CANADA 

Abstract 
A computer videodisc was developed to educate parents about Juvenile Diabetes Mellitus. Its main 
purpose was to provide parents of diabetic children with basic information which typically is provided by 
a nurse or physician. The disc enables the parents to obtain information regarding all aspects of the 
disease. They can obtain information in any order and repeat segments as often as they wish by selecting 
various options on a touch-sensitive screen. Information is presented through a combination of live- 
ation video, stills, slides, and computer graphics. The Diabetes Mellitus videodisc has been well received 
by doctors, patients, and clinical staff alike. The service offered is both highly informative and 
entertaining and is seen to be a valuable addition to the doctorlnurse-patient relationship. The 
information system is not designed to replace the personal contact with the health care team. Instead, its 
main aim is to inform the parents so that they can ask the health care team more complex and personal 
questions. The nature of the disc will be discussed. 

Introduction 
Imagine that your child has just been diagnosed with a disease. This disease is lifelong and incurable. This 
disease will require your constant care, management, and vigilance. In addition to dealing with the shock, 
frustration, and fear of having you and your child's life turned upside down in an instant, you will have to 
learn a body of knowledge and a set of skills that are often complex and confusing, but that are 
absolutely essential for your child's health and survival. If you can imagine this, then you know how the 
parents of the 150,000 young Canadians (Herald, 1992)who have juvenile diabetes feel. 

Juvenile diabetes is a disease that requires a high level of knowledge and management on the part of those 
that it affects. Because it strikes children, and because it bears ramifications on many aspects of family life 
such as meals, physical activities, and health monitoring, it is truly a 'family' disease. Soon after a child is 
diagnosed with juvenile diabetes, the parents must learn about insulin administration and dosage, diet 
planning, blood and urine testing, and a host of other important aspects of diabetes control. At the 
Alberta Children's Hospital in Calgary Alberta, parents must go through 12 hours of classes in the first 
week alone, and under conditions that are less than optimal; they are often distraught, afraid, and 
confused. Thus, the task given to the diabetes team of nursing specialists--that of imparting the skills and 
knowledge necessary for a lifetime of disease control and management-is not an easy one. 

However, this process of familylpatient education is being aided through the use of a new interactive 
videodisc program called the Juvenile Diabetes Interactive Information System. Using a computer, a 
videodisc player, and a touch-screen monitor, this system educates users about diabetes through 
informative sequences of video footage, cartoon animation, text, and sound. 

The program allows users to control learning by permitting them to select the specific topics or questions 
about diabetes that they are interested in. They can upgrade their knowledge in areas that they feel they 
have missed or understood poorly. This can be done during or soon after that hectic first week after 
diagnosis when the family is under stress and may be too preoccupied and distraught to absorb 
everything the nurses are trying to teach them. This can also be done weeks and months down the road 
when families who have been managing their diabetes for some time discover that there is something they 
have forgotten or wish to know more about. 

This interactive videodisc will also reduce the amount of time clinic nurses spend on basic standardized, 
information, allowing them to give consultations that are personalized and detailed to the specific 
patient's situation. Instead of having to explain fundamental ideas, the nurse or the family can build on 
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the baseline knowledge provided by the disc to initiate dialogues dealing with personal issues and specific 
questions. For example, instead of worrying about the mechanics of doing a Mood test, parents can ask the 
nurse what to do if their child cries, screams, or runs away when they are trying to perform a Mood test. 

The fact that the user is an active participant in his or her learning, and the way in which the information 
is presented, with text, graphics, animation, and video images intermixed in sequences that are colourful 
,and full of sound and humour, keeps the user interested in the program and makes the learning 
memorable and effective. Furthermore, the program allows users to work at their own pace and 
according to their own schedules, so that the anxiety of not understanding something, or of using up too 
much of a nurse's or doctor's time is no longer an issue. The user can replay a segment over and over 
again until he or she is comfortable with the content. Finally, the program is effective because it is easy to 
use; the user moves through the program simply by pressing clear, well-defined icons on the touch-screen. 

Interactive Video 
the past, the use of IVDas an educational tool in the health care milieu was dominated by programs 

geared to teaching health care professionals-doctors, nurses, and medical students (Fishman, 1984; Quy 
and Covington, 1982). However, in recent years, there has been a growing trend in the use of IVD for 
patient education (Harrison, 1989). These interactive videodisc patient education programs range from 
expert systems that diagnose and suggest treatment for back pain (Nelson, 1988), to programs designed 
to help mothers learn about infant feeding decisions and practices (Sweeney and Gulino, 1988). Alger 
(1989) reported on an IVD program designed to help chronically mentally ill patients by using branching 
picture stories to create decision-making scenarios. In this way, the patient can face real-life situations in a 
safe environment. Ader et al, (1992) found that an IVD program designed to prepare patients for third 
molar extraction surgery by providing information on the procedure was effective at reducing patient 
anxiety. The United States Department of Defense is using IVD to teach their personnel about the facts 
and dangers of sexually transmitted diseases (STDs) and AIDS (McGrane et al, 1990). 

These varied programs demonstrate the power and flexibility of IVDtechnology for communication and 
education. Audiences and subject areas can range from schizophrenics learning how to make life 
decisions to military officers being made aware of the dangers of unsafe sex. This is possible because IVD 
programs can be designed to be easy and intuitive to use. Furthermore, they have a flexibility of content 
and structure that is unparalleled; anything that can be filmed, drawn, printed, or recorded can form part 
of a presentation, and the structure of presentation can range from branching picture stories to 
simulations to interactive information libraries. Finally, as evidenced by television, visual imagery has 
always had the power to captivate and stimulate people. IVD uses this power to great effect. 

The use of computer technology as a delivery system for diabetes content is natural because, for the diabetes 
patient and his or her family, there is "a vast amount of rather complicated knowledge and skills that need 
to be acquired," (McAughey, 1989). The need for the dissemination of large amounts of standardized 
knowledge and skills can and should be aided by this sort of technology whose strength lies in patient, 
effective, and stimulating communication. Several computer programs have been developed that are 
designed to enhance patient learning of diabetes knowledge and control. Some examples are the diabetes 
interactive computer teaching (ICT)program which "consists of sequences of text and animated graphics 
dealing with general diabetes concepts, hypoglycernic drug action, glucose control, blood and urine 
monitoring, complications, diet, and foot care," (Wise et al, 1986), and the Arnes Keyfacts Lesson System 
that also teaches patients about diabetes, but does so by giving explanations about key concepts and having 
the user answer questions about the material learned (McAughey, 1989). These systems have proven 
beneficial to educating patients and family members about diabetes (Wise et al, 1986; McAughey, 1989). 

However, the Juvenile Diabetes Interactive Information System developed by the University of Calgary in 
conjunction with the Diabetes Team of the Alberta Children's Hospital is one of the first programs in 
Canada to use the full power of IVD technology to teach diabetes. By combining the rea4ism of video with 
the interactivity of computers, and by using a program design that is colourful, humourous, flexible, and 
yet easy to use, this program will teach diabetes to patients and their families in a way that is interesting 
and memorable. 
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The Videodisc Program 
The Juvenile Diabetes Interactive Information System operates on IBM/IBM compatible computers 
(minimum DOS 3.3) interfaced with a Sony Viewsystem W%'-S000 videodisc playec A touch-sensitive 
monitor is also required. 

Structure of the Program 
The diabetes content is presented through a question/answer format using questions that diabetic patients 
and their families commonly have about diabetes. These range from general understanding queries like 
"What is diabetes? ",or "What is insulin's role in digestion? " to specific questions such as "How do we 
test the blood?". These questions are listed on question screens with each question preceded by a small 
rectangular box. Touching the box or the question itself initiates an information clip or segment that 
answers that question. This segment may be in the form of a video clip, a series of graphic screens with 
voice-over narration andlor on-screen text explanation, or else a combination of video still and graphics 
overlay. 

Questions are organized according to topic areas via a hierarchical menu system.The content is divided 
into six main topic areas: digestion, nature of diabetes, management of diabetes, complications of 
diabetes, adjusting to diabetes, and what parents and children say about diabetes (figure 1).These areas 
are often further subdivided into more specific subtopics and sub-subtopics, e.g. blood testing is a topic 
within management of diabetes (figure 1).The number of levels depends on the magnitude and 
complexity of the information contained in that area. For example, digestion has no subtopics at all, 
while management of diabetes is divided into seven subtopics of which diet and insulin are even further 
subdivided. At the lowest level of the hierarchy are the question screens that pertain to that topic area. 

Using the Program 
The user or users are presented with a colour videoscreen that is touch-sensitive. All instructions are'given 
by lightly pressing icons or labelled screen areas. The touchscreen is the only piece of equipment that the 
user deals with; there is no need for typing skills or previous computer knowledge. 

The first decision-making screen the user is faced with is a screen called 'Mission Control' wherein the 
user selects the way in which information is to be accessed and presented. There are three major options 
listed on the screen: View by Menus, View In Order, and View by Major Destinations. 

The most common way of viewing the videodisc is View by Menus. If this option is selected, the user is 
presented with a main menu screen that consists of seven rectangular boxes containing the names of the 
six main topic headings as well as an introduction alternative. Pressing the box for a given topic moves 
the user to the next menu screen within that topic wherein a list of subtopics are shown that may be 
selected. The user keeps moving through the menus, picking more and more specific topics until a 
question screen is reached. By selecting menus, and using the 'Previous Menu' and 'Main Menu' icons at 
the bottom of every menu screen, the user moves up and down through the topical hierarchy by selecting 
the topics that he or she is interested in. For example, a user interested in diabetes control might select 
Management of Diabetes from the main menu (figure 1). Of the six submenus shown, the user, who feels 
his knowledge of blood testing is deficient would then select 'Blood Testing', whereupon a screen would 
appear listing seven specific questions relating to various common queries concerning blood testing. 
Selecting any of these questions would lead to an information segment answering the question posed. 

A shortcut to this method of moving up and down through the menus is provided via a 'Treasure Map' 
Icon that is available on all menu and question screens. When this icon is selected, a graphic of a treasure 
map appears on the screen with the names of the.main topics and their subtopic menus listed in various 
locations on the map. Pressing the topic name moves the user directly to that menu, regardless of where 
the user is in the program at the time, thus bypassing the need to go to a previous menu or the main menu 
first. 

Once a question is selected, a video clip, a graphics clip with narration, or a series of graphics screens with 
text that answer the question are shown on the screen. For video segments or graphics with narration 
segments, the piece runs automatically until finished. However, the user can always take control by 
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m i n g  the 'Take Control' Icon. Once pressed, the user is given the option of going to the glossary, 
~ i n gto the question screen, or skipping, replaying, or continuing on with the segment. Thus, if the 
serwishes to look up an unfamiliar term, or is no longer interested in the segment, or has missed 
>rnethingin the segment that he or she wishes to go over again, that person has the option of doing so at 

time during the clip. 

or segmentsthat consist of graphics and text only, the user moves through the screens using page 
,rward and page backward icons at the bottom of the screen.To help the use5 each screen has the 
riginal question rewritten at the top of the page, as well as the page number of the screen out of the total 
umber of screens in that segment (e.g. 2 of 4). 

MAIN MENU 

MANAGEMENT COMPLICATIONS ADJUSTINGq ~ . . - . . ~ ~ ~ ~ *  

QUESTION QUESTION 
SCREEN SCREEN SCREEN 

e.g. Whrt e.g. Whet e.g. Why 1 e.g. H a  
Is Inaulln'e IS dlrbotoe? okou~d my they loll 

role? ahlld -er r efter thm 
modloelort dlogneele 
brraelot?3 


QLVCEYIA QLVCEY IA COY PLlCATlONS 

[$II " E+xEmsf, m y q
INS"" 

rnd ILLNESS 

QUESTION QUESTION 
eubtoplaa e.g. now do ..S. Why do aubtoplaa rubtoplan SCREEN SCREEN[ej nQUESTION 

W - W- SCREENS 0.9. tyP.. ct e.g. Whet ..g. Whet 
WOW, merl end eatlone, reactlone, aeue.. em the 
plrnnlng... donag* Of... reventlon... hyper- compllaetIone 

glycomlr? that occur 
Ith dlrbotee 

QUESTION OUESTlON QUESTION 
SCREENS 

addition to the basic information content, an online glossary is provided. The glossary can be accessed 
3m Mission Control, the Take Control Icon, or by pressing the glossary icon that is available on all the 
enu, question, and graphidtext screens. The glossary is presented in two formats: 1)a word glossary 

with an alphabetic listing of key terms and their definitions, and 2) a character glossary showing and 
explaining all the symbolic characters used in the graphicianimation sequences of the program. 

As wells as viewing the disc by menus, it is also possible for the user to access the content through two 
other organizational formats. One is View in Order which simply presents each topic in sequential o rde~  
The other is View by Major Destinations where the user is given a listing of major concepts in the diabetes 
content. If one of these concepts is selected, all questions relating to that concept are presented to the u s a  
For example, if the user wishes to know more about ketones, he would select ketones and the computer 
would find and display all questions relating to that concept. 
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These three viewing formats are provided to accommodate different preferences and learning styles. 
While most individuals prefer the menu format, viewing in order is desirable for very linear learners and 
thinkers. Viewing by concepts enables the user to learn material from a conceptual point of view rather 
than a topical framework. It also allows the usex to brush up on a particular concept that many be 
encompassed in several topic areas. For example, the idea of ketones is relevant to both digestion and 
management of diabetes, and various aspects of their relevance to diabetes will be found scattered 
throughout the submenus in the hierarchy. However, View by Major Destinations bypasses all the menus 
by grouping the questions according to concepts rather than topic areas. 

Production of the Program 
The idea for the videodisc arose from a perceived need by the Diabetes Team at the Alberta Children's 
Hospital and the technological willingness and expertise of the Computerized Sport Systems Group at the 
University of Calgary. The production of the videodisc was financially supported by Connaught Novo 
Nordisk Inc. and the Ronald McDonalds Children's Charities of Canada. 

The Diabetes team served as the content experts for this project. The basis for the material on the disc was 
a list of the many common questions families and patients had concerning their illness that the nursing 
specialists of the diabetes team encountered over and over again. The nursing specialists wrote out these 
questions and answered them based on their knowledge, experience, and extensive literature research. 

Based on this list of questions and answers, the producers organized the material into topic areas and 
formulated a script. The script was then storyboarded; at this point, decisions were made as to exactly 
how the information would be presented. The decisions were manifold -what format to use (video, 
narrated graphics, text screens), how to present the screens in terms of colour, sound, and organization, 
and how to present concepts through caricatures, animation, and so on. The segments produced were a 
combination of effective design and intense creativity. 

The decision as to whether an information segment was displayed as a video clip, or as a series of graphic 
screens with voice-over narration or textual explanation depended on the typeof information presented. 
For abstract or hard to visualize concepts where symbolic representations are more easily understood and 
remembered, computer graphics were used. For instance, much of the digestion material consists of 
concepts that cannot be readily shown as video images. Instead, colourful, symbolic characters and 
cartoon scenarios were created to represent the ideas discussed. For example, to explain the concept of 
insulin's role in permitting blood glucose to enter cells, an insulin character (depicted as an energetic 
fellow with a key-shaped head to emphasize the fact that insulin acts as a key in 'opening' cells for glucose 
absorption) is shown opening doors to a row of rooms or 'cells' and thus allowing the glucose characters 
(depicted as having sugar-cube shaped heads), who had been previously milling about the hallway, into 
the cells. 

Graphic screens with text explanations and no narration are used for information that is highly factual or 
instructional where the user can read at his or her own rate and take notes if necessary. In addition, most 
specific numbers, e.g. the number of millimoles of insulin recommended for a given dosage, were 
displayed on these screens. This is because different diabetes clinics often use slightly different 
measurement criteria and since graphic only screens are stored on the computer hard drive, they can be 
altered simply by importing an updated graphic screen onto the computer. lf this typeof information were 
stored on the videodisc, it could not be altered short of pressing an entire new videodisc. 

Video sequences are used for skill demonstrations, such as showing the user how to perform a blood test, 
or for other typesof concrete, everyday information, such as how to purchase insulin, and what happens 
if it freezes. Video is also used to enhance the human and personal element of the disc by allowing the user 
to see actual people talking. This is exemplified by the section of the disc that shows interviews of parents 
and children talking about how they felt and reacted to diabetes. 

Once decisions were made concerning presentation mode and the storyboard was subsequently finalized, 
the video scenes were filmed and edited. The shot list was organized according to location, and the scenes 
were put together during editing. Graphic screens were developed on Storyboard Live!, a computer 
drawing program, by a computer artist working closely with the producers. 
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The set of instructions necessary to coordinate the presentation, timing, and sequence of video images 
ftom the videodisc and the graphic images stored on the computer hard drive were aeated on the 
InfoWindow Presentation System (IWPS), version 1.W,an IBM authoring system. For a given screen or 
w e n t ,  a spreadsheet was created with commands telling the computer which frames to play on the 
videodisc, which audio track to play (track 1was cued to the videodisc while track 2 was cued to the 
graphic screens), what graphic screens to retrieve from the hard drive and display, what areas of the touch 
screen to make sensitive to input, and what to do if those inputs are touched. Once this was done, and 
everything was properly cued, the video footage was sent to 3M Corp to be pressed as a videodisc. 

~t every stage in the production phase, the production teamworked closely with the Diabetes Team. This 
mutual feedback ensured that the content was being properly and effectively communicated. 

An Evaluation Plan 
The goal of the Juvenile Diabetes Interactive Information System was to use the powerful combination of 
video and computer technology found in IVD to create an information delivery vehicle that would be 
interesting and educational for diabetic children, their siblings, and their parents. The benefits would 
include improved understanding, management, and control of diabetes by the families of diabetic 
children, less anxiety for the families during the learning process, and more personalized consultations 
with clinic nurses and doctors. 

The Juvenile Diabetes Interactive Information System has only been recently introduced into full-time 
clinical use. Based on the initial trials, the videodisc is popular with both children and parents. Children 
are fascinated by the colour; movement, humour, and distinctive characters on the disc. Indeed, some time 
after playing with the disc, one child was observed drawing pictures of characters from the program in a 
way that demonstrated an understanding of some of the basic concepts discussed by the disc. Parents 
enjoyed the flexibility in terms of time, and being able to go over things more than once. They particularly 
enjoyed the program's ease of use, and the segments showing other parents expressing their feelings 
concerning some common aspects of living with diabetes. 

The total running time of this interactive videodisc program if one were to go through all of the content is 
approximately four hours. In general, users spent less than this amount of time on the videodisc as they 
would skip areas that they were not interested in, or questions they already knew the answer to. Some 
would use the program over several short (U2to 1hour) sessions. 

As this system is new, no studies have been made as to its effectiveness. However, the interactive videodisc 
program comes with a tracking system that monitors and maintains a record of the selections made by 
users. Combined with direct observations, the data from this system may prove invaluable in determining 
patterns of usage. Many research questions may be answered from analysis of this data. For instance, it 
can be determined what content areas of the videodisc program are most popular, and this may give clues 
as to what types of information patients and families find most useful, or that require the most 
clarification. Such areas may need to be expanded upon during consultations or on the videodisc itself. An 
analysis of the differences between how children and adults use the videodisc, how long users spend on 
various segments within the program, and whether or not family members use the videodisc alone or in 
groups may prove informative in general design aspects of future IVD programs. A study of which 
viewing method (by menus, in order, or by concept) is used most, and by who, may provide insights into 
user learning styles. Overall, research into and an evaluation of the interaction between families of 
diabetic children and this IVD program is important if this project and IVD programs in general are to be 
improved. 

It is expected that the Juvenile Diabetes Interactive Information System will soon be finding its way into 
the waiting rooms and viewing areas of diabetes clinics across the continent where its role as an 
information delivery vehicle will be vital. It is important to note, however, that the system is not meant to 
replace the healthcare provider as a resource person for the family. Rather, it is a program that will 
provide an invaluable support and aid in the teaching process that all patients with diabetes and their 
families must go through. 
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Development of a Native Community Health Information System (NCHIS) 
for Indian and Inuit Communities in Canada, A Working Resource 

for Self-Informed and Self-Determined Primary Health Care and 
Community Development by Canadian First Nations 

Grant Th. Wm. Edwards, B.Sc.(Pharm.), Wellcome & ORS Scholar 

(This paper is based upon the author's D.Phil. dissertation in the Department of Community Medicine, 
Green College, Oxford, which he is completing externally while serving as Director of Pharmacy at the 
U.S. Army Medical Clinic (7th Medical Command) in Hanau, Germany.) 

self-informed and self-determined primary health care and community development (PHC & CD)by 
Native communities in Canada -this is the goal of my work in developing a Native Community Health 
Information System (NCHIS) - first class health information for First Nations, information of 
international quality, standards and compatability, of local and cultural relevance, commissioned and 
applied by tribal governing bodies, achieved through partnerships with Canadian universities and shared 
with them for Native health curriculum development for Native schools and postsecondary Native health 
programmes, shared amongst participating Native communities for the unit-wise combination of 
community data bases to build a regional and national NCHIS, information to be utilized by all Native 
communities, commissioning and noncommissioning alike, by the health portfolios of Native 
organizations and the Native health classes of our universities and Indian and Inuit schools across the 
country. 

The first stage of this work has been accomplished. I have developed the community level methodology in 
my DPhil. dissertation work in the Department of Community Medicine, at Green College, Oxford, with 
groundwork research undertaken at the British Columbia Division of Vital Statistics, here in Victoria. The 
work could be adopted serendipity tribe by tribe, but more widespread participation by a great many 
Native communities in Canada is possible and will require partnerships between universities and Native 
communities to reach beyond our health information hardware, software, technology and systems to 
deliver Native community health information from our ivory towers to our tribal council chambers. The 
greatest step will be for one university and province to adopt the system and establish a regional NCHIS, 
then I believe other universities will follow suit and work together to form an inter-collegiate NCHIS at 
the national level. 

When I started work on the NCHIS in 1984, devils' advocates in the highest ranks of our regional and 
federal agencies said it was too progressive, ahead of its time, some said it was too massive, impossible to 
accomplish, another "we can't say anything bad about it, it's like motherhood and apple pie". But the 
work has ripened and times have changed in Canada -ora et labora -and as Thomas Hardy wrote in 
1874, in his English novel Far from the Madding Crowd, "It is safer to accept any chance that offers 
itself, and extemporize a procedure to fitit, than to get a good plan matured, and wait for a chance of 
using it." (T Hardy, 1874). When I revisited the West Coast in January, with the methodology completed, 
the overwhelming consensus was "the time is right", indeed upon reviewing the work an officer of Indian 
and Northern Affairs Canada (H Joshi, 1992) told me that in his fifteen years at Indian Affairs he had 
never seen such perfect and detailed data and predicted that I would be a very busy man. Interest on the 
campuses has also grown, indeed the highlight of my career was delivering a seminar on the system to a 
class of Native scholars at my alma mater, the University of British Columbia, this January, students of 
UBC's First Nations Health Care Professions Program, whose insight, interest and encouragement were 
heartwarming. In October 1991, I had occasion to report on the NCHIS to the World Health 
Organization in Geneva, in particular to WHO'S Division of Epidemiological Surveillance and Health 
Situation and Trend Assessment and its Strengthening of Epidemiological and Statistical Services Unit 
(SES). I do not purport any endorsement whatsoever by WHO, but I can tell you that Dr J-C Alary, 
Director of the SES Unit, expressed interest in the NCHIS, pointing out strong parallels between it and the 
mandate of his Unit and Division, and that he encouraged me to return home to British Columbia, where 
I developed the system, to try to establish a regional NCHIS, and that upon the condition that we 
demonstrate community and government involvement he would seriously consider recommending the 
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system as a model to other countries with adequate vital statistics. Of interest to the thrust of our Victoria 
conference today is that Dr Nary's challenge and proposal is conditional not upon epidemiological rigour 
or technology - that is taken for granted -rather upon "Developing Partnerships in Community Health" 
between health information scientists, communities and governments, and, since we are inseparable from 
our institutions, universities can be added to the group of fout 

In his Canadian novel The Vanishing Point, W 0Mitchell wrote about Carlyle Sinclair who went to a 
Stony reserve in Alberta to start up as Indian Agent and teachel; and how his Director Ian Fyfe warned 
him "don't let yourself become personally involved" (W 0Mitchell, 1973). Fyfe's advise maintains the 
status quo, but health information scientists are involved in allowing communities to change themselves 
for better health, and in the field of Native health this requires innovative non-paternalistic partnerships 
with Indian and Inuit communities, relationships which allow as much autonomy as possible to the 
Native community partners, a point to be taken up at the end of this papec 

My own interest in Native health started 33 years ago with my first year of school in Churchill, 
Manitoba, which I spent in a one-room schoolhouse on the shore of the Hudson Bay with my two 
brothers and our Chipewyan Indian and Eskimo classmates. We shared common childhood infections 
and headlice with our fellow pupils, but the egalitarianism of health ended there -we were spared our 
friends' textbook impetigo and their coughing blood from tuberculosis in the classroom. That winter of 
1959 brought an epidemic of gastroenteritis which took its toll in the "tar paper shacksn on the "other 
side of the tracks" (two ugly albeit telling euphemisms for the reserve), all victims being brothers and 
sisters of our Native classmates. Father Lord, the Catholic Priest, dug their graves from the frozen ground 
with a pick and shovel, and I learned from my father only this year how bad the toll was, twenty-two or 
twenty-three souls. Such was my first lesson in Native community medicine, the seed of what I present 
today. As I progressed through school there were ever fewer Native classmates, until there simply were 
none in pharmacy school at UBC, and it was then when I first recognized the need for Native health 
programmes in our universities. 

After graduating from UBC in 1977, I started a pharmacy service for the United Church of Canada, at its 
medical mission at Bella Coola, 300 miles upcoast from Vancouver. Native conditions had greatly 
bettered from what I had known at Churchill eighteen years earlier, credit largely due to the untiring work 
of Medical Services and the Department of Indian Affairs and whatever Native self-help their tired old 
paternalism and centralism had allowed, but there was and remains an overwhelming need to fill the gap 
between Native and all-Canadian health and living conditions U C Munro, 1980). From both my clinical 
experience at Bella Coola General Hospital (1977-1981) and listening to colleagues and patients alike, it 
was apparent that the Native-Non-Native health hiatus, that balance of Native health refractory to 
clinical medical services, could only be cured by Natives themselves, that the golden age of centralized 
and outreach medical services (however well intended) had contributed what it could, that the day had 
come for innovation and self-determination by Native communities themselves (UCC, 1981,1984). That 
folk wisdom was soon to be confirmed by the WHO'S International Conference on Primary Health Care 
in Alma-Ata, in the former USSR, in September 1978, and by its tenet, "All persons have the right and 
duty to participate individually and collectively in the planning and implementation of their health care," 
(H Mahler, 1978). I observed and learned with interest from the community level how this tenet added to 
the First Nations empowerment to reject Ottawa's Guidelines for the Provision of Uninsured Benefits to 
Indian and Inuit People, introduced in September 1978, the same time as Alma-Ata, and how it 
influenced our Federal Government to withdraw the Guidelines and introduce a progressive new Indian 
Health Policy a year later, in September 1979 (M W n ,  1981, Annex 11). The Alma-Ata tenet and 
Canadian reforms which followed (seePoint 5 )promised future breakthroughs in Native health, through 
self-determination in community medicine, but I recognized a missing ingredient, and that was reliable 
Native community health information, statistics of the son which Ottawa expects from Native 
community proposals for Transfer of Health Sewices to Indian Communities, as detailed in Section 2, 
Paragraph 8 of Monique Egin's discussion paper of the same name (M B@n, 1981). I saw the crux of 
the problem as this, if we wait for the day when Canadian universities graduate their fair share of Native 
health professionals, and that day will come, and if we wait even longer until Natives have enough 
postgraduate epidemiologists to self-support their PHC & CD then decades may intervene, but the 
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II , qoverning bodies of Native communities could leapfrog their present shortage of homegrown 
pidemi~I~gi~tsby commissioning community health scientists to undertake the necessary research on 
heir behalf and submit community health data bases back to their band councils now, much like the Lord 
,-layors of larger communities do, after all, as Robbie Burns wrote, "A man's a man for a' that an' a' 
hat!". My questioning of conventional medical services to Native communities is not meant as criticism 

the United Church of Canada's health services in any way, for that institution's record in providing 
lutreach medicine to rural areas of Canada dates back to 1892, when Dr Bolton established a medical 
-ission at Fort Simpson, on the Northwest Coast (W D Watt, 1992), a legacy upon which I say happy 
entennial and thank-you (W D Watt, 1974,1972,1963). 

&ides recognizing the limits of clinical services and the merits of the folk and Alma-Ata advocacy of 
Jative self-determination, medical anthropology was instrumental in steering my work towards health 
&rmation science. During the tenure of my work at Bella Coola General Hospital, I passed my off-duty 
ours with elders of the Nuxalk Nation, on the reserve and in the field, researching the traditional 
ledicine of the Bella Coola Indians and the history of its relationship with modem medicine. This work 
rospered under the aegis of Dr Margaret Siwallace, who received an honourary Doctor of Letters from 
BC in 1985, Willie and Hazel Hans Srs, who adopted me into their family, many of their fellow elders, 
nd their Chiefs, Archie Pootlass and Edward Moody Jr, each of whom taught invaluable lessons in self- 
etermination and "Developing Partnerships in Community Healthn. The essence of our work is 
mbodied in a research collection under my name at the Provincial Archives of British Columbia (G T W 
Awards, 1984), just across the street from us, 470 hours of recorded interviews on traditional midwifery, 
bstetrics, perinatal and paediatric medicine; medical vocabulary and anatomy; medical ethnobotany and 
thnozoology, and household medicines; shamanism, psychiatry and so-called witchcraft ("bad- 
anding"); traditional foods and nutrition; folk health beliefs; and the introduction of modem medical 
xvices, a corpus of information whose transcripts alone will total 13,000 pages (academic format) once 
le word processing and laser printing is finished. The short title for this encyclopaedic work will be Over 
'ea and Smoked Salmon, to embrace the partnership between the elder teachers and their young 
nthropologist, the human partnership transcending tape recorders, computers and laser printers, 
)mething not so foreign to our conference theme today. It would have been easy to immediately adopt 
]is ethnography as a life's work, to teach and write forever from four and a half years of field work, but 
lis corpus of oral history had been committed to the record and its publication might wait while I tried 
> develop an all-tribes system which could allow any Native community in the country to commission a 
~mmunity health data base for its immediate needs in PHC & CD (perhaps a belated way to help the 
unilies of Churchill classmates?). 

have not designed the NCHIS after any existing model, rather I developed it to fulfil twenty guidelines 
rhich I set out before testing the hypothetical question "is it possible and feasible to establish 
mprehensive world class community health data bases for individual tribes, from which regional and 
ational Native health data bases might be built up?". This hypothesis has been tested at the community 
:vel, and the methodology has been developed and demonstrated to be feasible, so I will now take the 
berty of re-expressing these guidelines as features of the system, to provide an overview of the NCHIS. 

eatures of the Native Community Health Information System 

.The purpose of the methodology is to provide small Native communities the opportunity to establish 
~mprehensive and world standard community health data bases as working resources for self-informed 
~d self-determined initiatives in PHC & CD at the local level. For methodology and application 
urposes alike, NCHIS research is better managed tribe-by-tribe with Native communities of relatively 
nall population (current band memberships of some several hundred to a thousand plus), such as we 
we in British Columbia, rather than with very large tribes of many thousands, such as the Navajo in the 
nited States. British Columbia would be especially well suited to piloting NCHIS research because First 
rations communities in our Province are generally small and isolated, so that their community health 
ata bases are easier to establish, they are of optimal relevance to local initiatives in PHC & CD, and they 
me very amenable to amalgamation into a regional Native health data base. Quoting from The 
boriginal Peoples of British Columbia -A Profile, published by our new British Columbia Ministry of 
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Native Affairs, here in Victoria, in 1990, "B.C.is home to 17per cent of Canada's Native population and 
33 per cent of all bands. The Province also has almost 1,650 of Canada's 2,300 reserves, but most 
reserves in British Columbia are small compared to those in the rest of Canada." (BCMNA, 1990). 

2. Confidentiality of individual health information is a priority for the system and would be ensured 
through Native dominated universitycommunity committees governing research ethics and information 
system management, with representation from commissioning communities and their commissioned 
universities, ideally from the latter's Native health programmes. 

3. Wtal statistics -birth and death certificates, but not marriage records -are the primary though not 
exclusive source of data, and they represent a source of community health information which is standard 
and universally available to all Native communities in Canada. I pointedly began the pilot study with a 
minimum of start-up data, a 1920's parish register and a 1980's band membership list, resources typically 
available to all tribes in the country, to determine whether full-scale community health information 
research could be mounted with such basic tools. Vital records were hand searched only, the most 
technical support being hard copy or microfiche annual birth and death indexes, alphabetical by 
province, but not by tribe or race. The success of our work suggests that simpler systems work bettet I 
might add that the hand search was completed in two months. Commissioning communities could 
expedite this process of information retrieval by making annual membership lists and occasional band 
censuses available to their designated researchers, a basic element of parmership. 

4. Health, demographic and mortality statistics completely comply with the international standards set by 
the WHO3 International Classification of Diseases (ICD). The consistent use of the ICD throughout the 
historical period (see Feature 10) of the NCHIS has a levelling out effect upon historical variations and 
idiosynchrasies in the the recording of vital statistics. I had taken this particular feature of the 
methodology for granted until a meeting at the WHO, Geneva, last October (as mentioned above), when 
it was pointed out to me as a major strength of the system by Mr A L'Hours, a Technical Officer of 
WHO'S SES Unit (A L'Hours, 1991), a person who should know, being directly responsible for editing 
and publishing the ICD. 

5. The NCHIS complies with WHO-UN tenets for self-determined PHC & CD, in particular those set out 
by the International Conference on Primary Health Care in Alma-Ata, USSR, in September 1978, and 
with the spirit of Canadian legislation and reform supporting Native self-determination and self- 
government, represented by four documents which I recommend to Native health information scientists, 
the new Indian Health Policy of September 1979 (M Wgin, 1981, Annex 11), Mr Justice Thomas R 
Berger's Report of Advisory Commission on lndian and lnuit Health Consultation, submitted on 28 
February 1980 to the Honourable David Crombie, Minister of National Health and Welfare (T R k g e r ,  
1980), the discussion paper Transfer of Health Sewices to Indian Communities, published by the 
Honourable Monique Egin, Minister of National Health and Welfare, in May 1981 (M w i n ,  1981), 
and Indian Self-Government in Canada, the report of the Special Committee on Indian Self-Government 
which its Chairman Keith Penner; Member of Parliament for Cochrane-Superior, submitted to the House 
of Commons in October l983 (K Penner, 1983). 

6. Generated health information is community specific and its cultural and local relevance is enhanced by 
special formatting techniques. The community focus of NCHIS research endows its data base with 
fundamental community centricity and community relevance, and I have gone a step farther by 
developing NCHIS formatting techniques which allow yet greater amplification of the local, cultural and 
administrative relevance of primary information derived from vital statistics, for instance: father's, 
mother's and self's tribal origins are reexpressed as new variables based upon Native linguistic group (W 
Duff, 1965), Native ethnic group (W Duff, 1965), Indian Agency and Medical Services Zone; father's, 
mother's and self's places and hospitals of birth and death are re-expressed as new variables based upon 
surface distance from home reserve by road andlor marine route(s), and aerial distance from home 
reserve; and hospitals of birth and death are re-expressed as new variables based upon size and type of 
hospital. Such amplification can be used retrospectively to meet communities' special needs as they apply 
their NCHIS data bases to local initiatives in PHC & CD, for instance geographical places can be re-
expressed as new variables in terms of hospital regions, school districts, court districts, inter-tribal 
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affiliations or degree of geographical isolation within a region. This amplification involves the generation 
of new (more relevant) parameters, leaving the original (and new) parameters intact and compatible with 
regional, national and international health statistics, so that the number of parameters in the community 
data base far exceeds that available from primary vital statistics alone. 

7. The data base consists of 150 parameters, any one of which may be analyzed with anothg or with 
new (health or non-medical) parameters which can be added from sources other than vital records. 

8. The l50 parameters fall into four categories: i. demographic and socioeconomic factors; ii. community 
health indicators (eg. gestational age, birth weight, number of pregnancies, congenital anomalies, causes 
of death, age at death); iii. health services utilization (eg. traditional midwifery vs. modem obsterics, 
terminal medical care and hospitalization); and iv. methodology. Those parameters directly derived from 
vital records are typical of epidemiology and demography, while others which are interpreted from 
primary information, such as traditional midwife's kinship to obstetrical candidate and degree of 
allegiance between midwife and patient, are culturally unique and sensible. 

9. The research package includes a component for analysis of the methods by which the individual 
community health data base is built up (eg. retrieval of vital records within the British Columbia Division 
of Vital Statistics, record linkage, etc.), such that the first tribal project in a province or territory elucidates 
the history and organization of Native vital records in that region's vital statistics agency, thereby aiding 
future Native health research in the same region. 

10. The historical period ,of the data base is substantial, allowing long and short term community health 
trend assessment and projections. Its documentary period ranges from 1917, when Indian vital records 
were first kept in British Columbia (this date would vary amongst Provinces and Territories), to the 
present day, ie. form the W - I  era onwards. Pre-documentary information (concerning births of WW-I 
era elders) dates as far back as the 1830's. Community data bases may be updated, and a basis is provided 
for health trend projections. 

11.The system considers total tribal memberships to ensure completeness of the community health data 
base per se and to overcome the epidemiological constraints of small population statistics. 

12. Statistics are analyzed by gender and age (at births and death), identifying risk and target groups for 
preventive medicine, and by history, allowing community health trend assessment and projections. 

13. Statistics are presented in order of frequency, a ranking aid for prioritizing community health issues. 

14.The NCHIS data base is designed for multi-purpose application, first for general start-up purposes in 
PHC & CD, and subsequently for more specialized research and development in either medical or non- 
health aspects of PHC & CD (eg. economic development, education, housing, law), following addition of 
data from sources other than vital records (medical or otherwise). Such reutilization of the original data 
base avoids unnecessary repetition in the assembly of basic demographic and community health data, and 
it allows for a co-ordinated and efficient approach to PHC & CD research at the local level, as well as an 
integrated approach to research into socioeconomic and community health concerns. 

15. The system is standardized to allow adoption by any Indian or Inuit community in Canada. 

16. The community health data bases of commissioning communities may be combined, allowing unit- 
wise build-up of regional and national data bases in Native health, which would be of particular interest 
to the health portfolios of Native organizations, universities with Native health programmes, and the 
provincial and federal agencies with jurisdictions in Native health and affairs, as well as commissioning 
and non-commissioning Native communities. 

17. The system allows inter-tribal and cross-cultural comparisons of community health statistics at 
regional, national and international levels alike. 

18. The NCHIS calls for a co-operative network and partnership between Native communities, 
universities (ideally university Native health programmes with strong ties to schools of health information 
science, public health, community medicine or epidemiology), vital statistics agencies, provincial and 
federal agencies engaged in Native health and affairs, and Native organizations. 
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19. The system's information should be able to motivate a community to become actively involved in 
PHC & CD. This point finds its counterpart in a WHO document entided Health Trends and Emerging 
Issues in the 19903and the Twenty-First Century,which Alary et al. presented to me during our WHO 
meeting last October (as mentioned above): "One constraint on community participation (in health 
promotion) is the inadequacy of public information on health that moves individuals and community 
groups to action. Isolated examples of successful community health work are usually accomplished with 
the involvement of active health professionals or a clear health motivation brought on by extreme health 
problems or related conditions. Health personnel are spread too thin to be able to provide such 
promotion to very many communities." (WHO, 1991). This role of "providing adequate public health 
information" to Canada's Native communities is the mandate of the NCHIS, and could be fulfilled 
effectively and efficiently by health information scientists working in concert with Native communities at 
Canadian universities. 

20. Recognizing that NCHIS research cannot and will not be invited and commissioned by all Native 
communities, the NCHIS has been designed to make the information which it generates as amenable as 
possible to health situation and trend assessment at the regional and national levels, to serve as a model or 
indicator, so that the information may be utilized by commissioning and non-commissioning communities 
alike. 

Concluding remarks 
Significant advances and partnerships in Native vital statistics research have been made in this Province in 
the past few years, through the co-operative efforts of the Pacific Region Medical Services Branch of 
Health and Welfare Canada and the British Columbia Division of Vital Statistics (BCDVS, 1989a, 
1989b). Their recent Native health research at the provincial level offers opportunities for co-operation 
with NCHIS initiatives, and particular attention should be paid to discussing common population 
denominators -geographical regions of importance to First Nations in their planning of their NCHIS 
regional data bases vs. BCDVS's Local Health Areas, Health Units and Regional Hospital Districts 
(BCDVS, 1989a). 

Other major points on building partnerships in Native community health information were made 
throughout the paper and need not be repeated here, but I want to underscore the importance of First 
Nations control over NCHIS research ethics and data base management (see Feature 2), and the Native 
prerogative in how NCHIS information is applied to PHC & CD. Equally important is Native 
community comrnittment to apply NCHIS data bases to PHC & CD, and the willingness to share the 
information with fellow First Nations and their commissioned universities, for only then can communities 
establish NCHIS type data bases at the regional and national levels. Second only to PHC & CD 
applications is the potential of NCHIS information for Native health curriculum development, an area 
involving creative giving and taking of information between communities and their universities. 
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The Cancer Information Line: 
A Proven Service with More Potential 

Donna C. Parsons, Administrator Education Services 
Canadian Cancer Society, British Columbia and Yukon Division 

ncer is a major health problem, one in four persons will develop cancer during their lifetime. The 
nplexity of the disease and the people's fear of pain, disfigurement and death from cancer create an 
srmous need for health information. A telephone information service is one way to meet the public's 
reasing demand for accurate and comprehensible health information. As a communication medium 
:telephone is accessible, simple to use and lowcost. Consumers appreciate the personalized attention, 
m01over their own information needs and anonymity, all of which are readily provided by a telephone 
vice. 

meet the public's need for information on cancer, the Canadian Cancer Society, B.C. and Yukon 
vision operates a toll-free telephone information line. The Cancer Information Line (CIL) provides the 
blic with factual, current, cancer information, links callers with community health resources and gives 
lotional support to cancer patients and their families. This paper describes the CIL, its history and 
relopment, use and recent initiatives aimed at expanding its use. 

story and Development 

1985 the Canadian Cancer Society, B.C. and Yukon Division launched the CIL with support from the 
tish Columbia Cancer Agency, British Columbia Medical Association, and with start-up funding from 
: B.C. Telephone Employees Community Fund. Operational aspects of the CIL were modeled after the 
ncer Information Service (CIS) in the United States. The CIS, the first such service, was established in 
76 by the National Cancer Institute (NCI). Using a single telephone number (1-8004 CANCER) CIS 
jonal offices, coordinated by NCI, handle more than 400,000 calls each yeat A detailed description 
i evaluation of this service, and information on comprehensive health communication systems are well 
xmented by Freimuth, et al(1990), in Searching for Health Information, The Cancer Information 
,vice Model. 

e other cancer information telephone service, in Canada was also modeled after the CIS. It was 
ablished in 1984 by the Ontario Cancer Treatment and Research Foundation in collaboration with the 
~tarioDivision of the Canadian Cancer Society. This service was reviewed recently by the joint sponsors 
ntario Cancer Information Service, Site Visit Report, Cameron, et al, 1990). 

e feasibility of developing a telephone information service was discussed and studied for five years by 
Canadian Cancer Society, B.C. and Yukon Division (CCS), and the British Columbia Cancer Agency 

X,A). Many factors were considered: cost, responsibility, advice on medical issues, credibility, and 
:rational strategy. When the decision was made to proceed, the CCS accepted responsibility for the 
vice with input from appropriate medical advisors. A steering committee was formed to plan and 
nage the service. The two major tasks faced by the committee were recruiting and training volunteers 
sperate the CIL, and development of a medical information database. The volunteer training program 
s five, six-hour sessions over a two-week period. Subsequent in-service sessions were held on specific 
lcer sites, procedures, and computer training. 

E medical information database was compiled with input from 40 physicians and health care 
~fessionalsfrom BCCA. Topics included common cancer sites, carcinogens, alternative treatments and 
lcer prevention. Data were computerized using WORD STAR word processing and ZY INDEX (by Zy 
> Corp.), the latter a microcomputer software program used for fast, full text search and retrieval. 
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Operational Considerations 
Staffing 
The CIL is operated by volunteers with limited CCS staff involvement. The CIL is the only cancer 
information service using a volunteer-intensive model. Others are staff-intensive. The CIL operates from 
the CCS Division office in Vancouvet Hours of operation are 9:30 to 4:30 pm, Monday through Friday 
with reduced hours (9:30to 1:30pm) during July and August. An answering machine records callers' 
messages during hours when the CIL is not in operation. The monthly work schedule is prepared by a 
volunteer. The day is divided into two four-hour shifts with twovolunteers working each shift. Volunteers 
work one four-hour shift a week and are responsible for finding a repla~ement if unable to work. 

The volunteer-intensive model greatly influences all aspects of operating the service. The volunteers are 
responsible for delivery of the service., and through a committee process, make policy and management 
decisions. Staff from the CCS Education Department, Division Office provide clerical and advisory 
support equivalent to a half-time position. The CIL is linked with cancer specialists through the BCCA 
library where requests for information on all medical issues are processed. 

The main advantages of the volunteer-intensive model are; high volunteer commitment due to a sense of 
ownership of the service, low-costs, and strong support from the CCS volunteer community. Its 
limitations include time delays stemming from the need to consult experts, and the difficulty in keeping all 
volunteers upto-date on new information. A significant influence on utilization of the CIL by patients can 
result from some health professionals' lack of confidence in the ability of volunteers to discuss issues of a 
medical nature. This is an issue of credibility that requires very special attention in terms of volunteer 
selection and training, and monitoring of calls being received by the CIL. It is also important to develop 
an awareness amongst health professionals of the CIL's unique function. 

Critical to the success of the volunteer-intensive model is the sharing of the responsibility between 
volunteers and staff for operating the CIL and developing an understanding and appreciation for each 
other's role and responsibilities. 

Training 
During the first five years of operation, 8 to 10 volunteers were recruited and trained annually to 
accommodate the turnover of volunteers. This approach was changed in 1991 to facilitate accepting a 
smaller number of volunteers on an as-needed basis and to make training available to volunteers without 
months of delay. New applicants are screened by the Administrator of Education Services and interviewed 
by senior CIL volunteers. Training sessions are then offered to groups of 2 to 6 selected new volunteers. 
The training program consists of four group sessions and on-site observation and practice sessions. The 
group sessions include orientation to CCS, BCCA and community resources; communication skills; 
practice sessions on taking calls and computer usage. Self-guided learning is facilitated with a wide range 
of resource materials including a comprehensive training manual, learning units on specific topics and a 
Iarge selection of videos and audio tapes. Senior CIL volunteers, staff members and guest speakers are 
involved in facilitating the group sessions. The on-site training is individualized to the volunteer's specific 
skill-level and experience. The new volunteer is "paired" with a senior volunteer for 3to 6 four-hour 
shifts, to observe and receive calls. Following the on-site training, the new volunteer is scheduled to work 
with a senior volunteer for several months. Every eight weeks, in-service training sessions are provided to 
all volunteers. These sessions provide a "sharing time" and the opportunity to keep current on changing 
cancer-related issues. 

Resource Materials 
Access to accurate and current information is critical in the operation of an information telephone service. 
Gathering, sorting and updating information is an on-going challenge. The CILls resource materials 
include a computer database, approved pamphlets, directories on community agencies and CCS resources, 
an information update binder, records of previous calls and reference text books. Pamphlets and printouts 
from the computer database are mailed to callers who indicate an interest in receiving material. The 
computer database, which provides medical information, is maintained by the staff and up-dated as 
required by medical experts. Each file is reviewed every two years to ensure accuracy and currency. 
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men information of a medical nature is provided the volunteer issues a medical disclaimer to the callec 
The disclaimer ensures that the caller is aware that, while the information provided is approved by 
medical experts, the volunteer is not a doctor and that the caller should discuss the information with 
hisher physician. 

Cost 
The costs of the information service include direct and indirect components. The direct costs include 
telephone and directory listings, equipment, training, resource materials and promotion. The indirect 
costs include staff time, office space and medical advisors' time. These costs have not been specifically 
recorded or budgeted. Based on annual budget data for direct costs and the number of calls per year 
recorded, a unit cost per call has been determined (Table 1).Unit costs generally decrease with increasing 
utilization, thus supporting the need for promoting the service and increasing the utilization. 

Table 1. 
Summary of Annual Direct Expenses and Cost Per Call of CIL 

YEAR TOTAL CALLS DIRECT COSTS COSTICALL 

While the costs of providing this service are relatively well documented, the benefits in terms of overall 
health cost reduction and improved quality of life are difficult to quantify. Any cost-benefit analysis of the 
CIL would have to take into account the following: 

- Personal value gained by callers with increased knowledge and emotional support. 

- Value of earlier diagnosis in terms of more effective, less costly treatment and improved chance of 
survival. 

- Resultant change in lifestyle of caller, reducing risk of cancer. 

- Improved utilization of available community resources. 

- Reduced demands on agency staff time (CCS and BCCA) in responding to public inquiries which are 
effectively handled by CIL. 

- Impact on public awareness of the CCS and BCCA role in funding and undertaking research and 
other program activities. 

Utilization 
Need For Promotion 
CCS experience as well as that of other telephone information services indicate strongly that promotion 
must be an integral part of the service. Promotional opportunities comprise unplanned and planned 
activities. Unplanned media events involving cancer are largely unpredictable but often generate an 
increase in calls, which require an appropriate response to maintain credibility of the service. Such media 
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events may derive from comments on results of research studies or announcement of a new treatment for 
cancet Two recent examples are a) the Vancouver Sun's story on the NCI study linking the use of 
permanent hair color dyes to cancer, and b) the television and newspaper coverage on the clinical trials of 
the drug Taxol. Planned promotional activities are used to create awareness of CIL and to stimulate 
information-seeking on specific topics and for specific groups. Two examples of planned activities that 
have consistently resulted in increased calls to CIL are April's Fund Raising Campaign and October's 
Breast Health Campaign. 

During 1989CIL experienced its first decline in number of calls. The most important reason for this 
decline was the lack of awareness and feeling of ownership of the service by CCS volunteers working at 
the community level. At the same time (in 1988)the listing of CIL's phone number in the yellow pages of 
the rural telephone directories was discontinued. 

Consequently, a promotion plan was developed to increase public awareness of CIL. The aim of the plan 
was to better utilize the existing province-wide CCS network. This was achieved by advertising the CIL 
number on all CCS materials and by encouraging all CCS volunteers to promote the service as part of 
their program activities. Other key areas targeted to receive CIL information were health agencies, 
libraries and the local media. The CIL number was relisted in rural telephone directories in specific areas 
identified by CCS local units. New promotion materials were developed including telephone stickers, and 
articles and fillers for local newspapers and pamphlets. The result was a gradual increase in calls and a 
renewed commitment to planning and implementing regular and special campaign promotion activities. 

Data Collection on Caller Response 
Collection of call data is considered an essential part of a telephone information service. Data collected 
serve as a basis for improving the program and better understanding its role in improving callers' health. 
Information collected and forms used to record it have varied somewhat over CIL's six years of operation. 
Standard data currently collected include frequency and type of call (local or long distance), type of caller, 
nature of the call, referrals made, and a brief narrative description of the inquiry and response. Of these 
data the frequency of calls and the inquirylresponse are used on a regular basis in the program planning 
and delivery. As noted earlier, the decline in calls to the line prompted new promotion initiatives. The 
frequency of calls also assists in determining annual budget requirements, as the telephone bill is the 
largest budget item. 

The inquiry and response data describe the nature and content of the interaction between the caller and 
operatoc This information has several valuable uses; updating computer database, training, evaluating 
content of responses to calls, keeping volunteers and staff informed on current information needs, and 
establishing information trends. Concerns and questions specific to cancer include symptoms, diagnosis, 
screening, treatment and community resources. Of all cancer sites, breast cancer has consistently been the 
most frequent inquiry. Other cancer information services have reported similar findings. It has also been 
noted that the majority of callers to telephone information services are women. Callers representing the 
largest group requesting information have been family and friends of cancer patients with cancer patients 
the second largest group. However, this pattern may change with increased use of CIL by the general 
public for information on prevention and early detection programs. It is important that the type of caller 
and the nature of the call be monitored carefully in order to evaluate any change in the utilization of CIL. 
To facilitate collection of accurate and accessible data, a new call record form and computer program 
have been developed and are now being implemented. 

Quality Control and Evaluation 
Quality control is an important aspect of the CIL service. It is very important to have a workable 
procedure to monitor quality of the service on an on-going basis. At present quality control is achieved 
by: 

- regular review of the inquirylresponse section of the Call Record Form. 

- pairing new volunteers with senior volunteers in order to maintain consistent style and content of 
responses. 
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A more formal approach to quality control is used in the U.S. by the CIS. This approach involves regular 
test calls using a standardized protocol and rating forms that take into account both content and style. 

1987a Vancouver consulting firm was hired to conduct an evaluation of the CIL. This evaluation was 
undertaken to determine program quality and to provide data to improve service delivery. How reliable 
and useful the program would be in providing information on cancer was a major concern expressed by 
many when the CIL was first launched. The results of the evaluation demonstrated convincingly that the 
CIL was succeeding in conveying information which was relevant, clear and useful. The evaluation found 
that 65% of callers were "very well" satisfied, 32% were "fairly well" satisfied and 3% were "not very 
well" satisfied. Those that indicated dissatisfaction felt t h q  had not received specific information. The 
need for more specific information was also the most frequently suggested area for service improvement. 

New Initiatives 

Over the past several years the CIL has been exploring new ways to improve the service in the areas of 
prevention and early detection of cancer and in serving the Chinese community. 

Information on CCS prevention programs (tobacco reduction, sun protection and dietary guidelines) have 
always been available through the CIL. The new initiative is to define a specific active role for CIL 
volunteers in the delivery of these programs. For example, the CIL was included in the media promotion 
material on this summer's "Battle Stations" for skin screening and sun protection information. To 
succeed, the Battle Stations require considerable media promotion. It is beneficial to the program to be 
able to use one telephone number as a source of information on planned events. Both programs (CIL as 
well as Battle Stations) benefit by involving the CIL in media campaigns aimed at raising public awareness 
on prevention and early detection of cancer: Whereas a media campaign may cover only one event and 
have a relatively short duration, the CIL provides an on-going province-wide link to information on all 
CCS activities as well as cancer-related issues. The behavioral impact resulting from media coverage, 
(which stimulates public awareness on cancer prevention), in combination with the opportunity for 
personal interaction through use of the telephone information service, requires further research. 

Providing service to the Chinese community involved establishing a separately-operated CIL during 
evening hours (two evenings a week), using the same facilities, but with Chinese-speaking volunteers. 
Since its commencement in April of 1992, the Chinese CIL is receiving only a few calls each evening. This 
was not unexpected because for cultural reasons, the Chinese people are reluctant to utilize resources 
outside the family network. The challenge therefore, is to make the service more widely known within the 
Chinese community. A local survey to determine the needs of Chinese cancer patients indicated a great 
need for information on cancer and relevant community resources. To this end several promotional 
activities are being initiated. One important group identified to receive information on the CIL are 
members of the Chinese Medical Association, which through understanding of the CIL's role, may advise 
their patients of the service. It is apparent that volunteers involved are very committed and determined to 
extend CIL services to the Chinese community. 

In summary, since establishment in 1985, CIL has a successful track record in providing relevant 
information on cancer to the public. Key attributes of its current operation and continuing growth are: 

- providing low-cost, province-wide access to information on a major health problem -cancer: 

- operating an effective information service staffed by trained, committed volunteers. 

- developing and maintaining a computer search and retrieval database of factual, current cancer 
information. 

- receiving support and medical advice from BCCA health professionals. 

- promoting awareness of CIL in all CCS program activities. 
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- monitoring the quality of CIL service. 

- promoting the service to address the public's increasing demand for knowledge in prevention and 
detection of cancet 
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Aiding Citizens to Address Environmental Health Concerns in Their Communities 
Paper, Submitted on behalf of the Center For Environmental 

Health Studies of the John Snow Research and Training Institute USI) 
by Terry Greene, M.S. 

Community Right-TeKnow 
"Everyone has a right to know if they should fear a deadly chemical acddent in 
their midst; they have a right to plan their emetgetrcy response accordingly. A 
right to take up with their local plant their concents about the types of 
chememrcalsthey are forced to breathe or drink. Some suggest this might produce 
fear. Isay the open release of infomration to people is far safer than the 
secretive release of toxins into the air. "Forvner Congressional Representative 
lames Florio (D-NI) (U.S. Congress 1988) 

Community right-to-know provisions adopted in the Superfund Amendments and Reauthorization Act of 
1986 (SARA) were intended to promote community awareness and involvement in minimizing dangers 
posed by hazardous materials. Towards this end Title 111 of SARA, the Emergency Planning and 
Community Right-to-Know Act (EPCRA), makes available to the public a wealth of data on the storage 
and release of toxic chemicals. 

Passageof EPCRA heralded a new era of community partnership in public health fostered in large part b i  
advances in information technology. The Act has revolutionized environmental and public health policy 
in the United States through innovative demands on facilities and the U.S. Environmental Protection 
Agency to annually collect and disseminate a Toxic Release Inventory (TRI) listing data on the releases of 
targeted hazardous substances to the environment. It is also, as Gary Bass of OMBWatch has noted, the 
first piece of federal legislation to require of government data that it be available to the public through 
computer telecommunications (Bass, n.d.). As such, the TRI sets an important precedent for public access 
to federal records in an electronic information age. Availability of the TRI represents a major step 
forward in fulfilling the public's right and need to know about chemical hazards in their communities; the 
collection and dissemination of such data contribute to vital public participation in the protection of each 
community's health and environment. 

The Need For Community Technical Assistance 
"We need new, systematic means for getting information into people's hands, and for teaching them how 
to use it. Information is power, but only if you know how to use it. Information by itself is impotent." 
Peter Montague, Environmental Research Foundation, 1989 
Advanced as it may be, however, data provision alone does not adequately ensure the ability of 
communities to protect themselves against environmental health hazards. A need exists to concurrently 
provide the resources which will allow the data to be understood and fully utilized. 

Through a community technical assistance program, funded since 1990 by a grant from the Charles 
Stewart Mott Foundation, the Center for Environmental Health Studies of the John Snow Research and 
Training Institute (JSI) strives to contribute to this goal by providing consultation services to community, 
labor, and environmental groups. 

Some community groups call the JSI Center because they know they have a local source of pollution and 
want to determine possible health effects. Others call because community members are experiencing 
health problems and want to know whether hazards in the environment might be a cause. Using the 
Right-to-Know Network (RTK-NET) database as an access point to the TRI, we have responded to a 
number of requests for information about toxic releases. Cape Cod residents, for example, are using a 
report on industry discharges to Boston Harbor to push for better treatment and source reduction. 
Communities such as North Andover, Massachusetts have examined TRI releases while evaluating plans 
to site new facilities in the community. Citizens in Derry, NH concerned about high rates of childhood 
brain cancer, used the TRI in efforts to locate and diminish potential risk factors for the disease. 
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We generally recommend use of the TRI data to community groups as a start at  understanding potential 
exposures. There are, of course, important caveats in the use of TRI data, including the following: 

1. it covers only a fraction of th='potential sources of exposure in a community; 

2. it is only recent data, and effects from chronic exposures or exposures twenty or thirty years ago 
cannot be inferred from TRI data; 

3. the connection between documentable health effectsin the community (such as unusual reproductive 
outcomes, cancer incidence, or mortality of a variety of types, and emissions from plants) is based'on 
"ecologic" reasoning and is not a statement of cause and effect. 

Nevertheless the TRI can be extremely valuable, especially when combined with other exposure 
information in Federal and State databases, historical information about industrial practices, and 
toxicological and health data, to begin to describe the environmental health of the community. 

JSI's EnvironmentalHealth Tutorial 
To supplement our direct consultations, we have developed with supportfrom the Bauman Foundation a 
tutorial entitled 'ENVIRONMENT AND HEALTH: How To Investigate Community Environmental 
Health Problems" which describes this proass using a case study of Woburn, Massachusetts. The Woburn 
community faces elevated rates of childhood and adult leukernia, kidney and liver cancer, cob-rectal can-
birth defects, heart system, immune system and nervous system disorders. The Toxic Release inventory for 
Woburn in 1987 showed 766,794 pounds of annual hazardous releases, 489,038 pounds of this total is an 
air release of dichlorodane -noted on the Massachusetts Substance List to be a carcinogen and an 
"extraordinarily hazardous" substance. (An important note of success attributable to the TRIand toxic use 
reductions programs, as well as citizen activism is that the Woburn facility releasing dichloromethane has 
switched to an aqueous based process which they expect will eliminate these emissions. 

The TRI offers but one piece of the picture. The City has been plagued by over 150 years of improper 
waste disposal practices. With two Federal Superfund sites and 40 state Superfund sites, its highly 
contaminated water supply was in use for over 15 years. The tutorial is based on the actual experience of 
a community group in Woburn which has attempted to address these problems, and may serve as a model 
for groups in other communities. 

The tutorial emphasizes specific details on how the TRI and other sources of information identifying local 
chemical health hazards can be obtained, what is and is not reported, and both the advantages and 
limitations in using the data for community health purposes. The tutorial describes how to obtain and use 
complementary information on chemical health effects in order to interpret release data and screen for 
high priority concerns. Sections of the tutorial are also devoted to finding and analyzing sources of public 
health information that can help determine the status of health in the community. While excess disease 
rates in a community can rarely be causally linked to a particular environmental exposure, we find 
background health status important to consider when addressing environmental health risks. Finally, 
means of using the information to protect community health, among them fostering toxic use reduction 
efforts and protective bylaws, are discussed. 

"Environment and Health" is available both as a computer-based tutorial and in a print version. 
Advantages to the computer format include graphic capabilities which clarify information by simplifying 
complex concepts and illustrating key points, and which prove helpful in workshops and classes to 
engage the audience. Menus and other means of layering information allow the presentation to be readily 
tailored to meet specific user needs for more or less detail in each subject area. The computer version is 
being widely disseminated over computer networks, including ECONET (an environmental activist 
network) and the Right to Know Network (RTK-NET) which houses TRIand related information for 
public use. The print version of the tutorial was developed in recognition of the needs of diverse users, 
including those without computer access. 

The tutorial was developed with the assistance of community activists, including those from the 
pioneering grassroots organization For A Cleaner Environment, Inc. (FACE) in Woburn, Massachusetts. 
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h addition to grassroots citizens groups, the tutorial was reviewed by community health officials, 
environmental health researchers, and staff of national environmental organizations. 

Initial citizen reviewers found the material provides a helpful overview, "You put a lot of good 
information together here, no doubt about it...Some of it's common sense, but you've organized it. That's 
the real value of it ...I think it's quite impressive." Specific suggestionswere made to clarify technical 
language and to add additional material. It wasnoted that, while the tutorial is a good start for those new 
to these issues, it tends to oversimplify the complexity of environmental health challenges; therefore 
additional sources of more detailed guidance are given for each topic. 

Reviewers who are environmental health professionals have also expressed concern over the 
simplification of environmental health issues, especially in regard to determining cause and effect between 
exposure to chemical hazards and adverse health outcomes in a community. Difficulties in conveying the 
complexities, uncertainties, and limitations of risk information to lay persons has been explored to great 
depth in the growing, multidisciplinary field of risk communication research. Development of the tutorial 
drew heavily upon suggestions derived from such research; including the need to clearly acknowledge 
upfront the limitations of the information presented, and to both expect and respect that public 
perceptions of risk will differ from that of experts (Covello, Winterfeldt, and Slovic, 1986; Greene, 1991; 
Sandman, 1987). We acknowledge in the tutorial that cause and effectcannot, in fact, be established by 
the methods we outline. Even trained health scientists are often unable to determine precise cause and 
effect in regard to chemical hazards and public health. Nevertheless, it is important to act upon the 
information we do have, and the public has a vital role in that process. In developing the tutorial we 
hoped to encourage the public in using their right to know about chemical hazards in their communities, 
supporting them in taking well reasoned, proactive measures to decrease environmental exposures and 
public health risks. 

The tutorial is currently being used in diverse settings: grassroots and national environmental advocacy 
organizations; universities and high schools; federal, state and local government health and 
environmental authorities; the media; and medical institutions. The JSI Center also incorporates the 
material into our public outreach and training programs. A current project, being undertaken in 
conjunction with the U.S. EPA, will provide training and support to local libraries and health offices so 
that they may serve as resource centers available to disseminate information at the community level. 
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Environmental Data 
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c. The Toxic Release Inventory (TRI) 
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f. Historical Data on the Environment 
g. Summary 

Focusing on Sources of Greatest Concern 
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c. Duration 
d. Routes of Exposure 
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f. Where to Get Information 
g. Summary 

How to Assess the Health Status 
of your Community 

a. Birth Certificates 
b. Cancer Incidence 
c. Mortality Data: Death Certificate 
d. Summary 

Data Analysis 

a. Rates of Disease 
b. Category Specific Rates 
c. SIRS and SMRs 
d. Comparing Rates Using Standard Rates 
e. Sources of Standard Rates 
fi Calculating the SIR or SMR 
g. What Does It Mean? 
h. Summary 

What to Do with the Information 
You've Gathered 
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b. Health Services 
c. Victim Compensation 
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e. Preventing Pollution 
f. Education 
g. Emergency Planning 
h. Summary 
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Introduction 
The provision of information and resources is an important component in the health vromotion and 

strategies. People require basic knowledgk and underkding to make inf6rmed decisions. 
Even though an increase in knowledge alone does not always result in attitude and behavior change, 
research has shown that health knowledge of some kind is necessary before a conscious personal health 
action can m(')Knowledge diffusion and awareness building should therefore be an integral part of an 
effective health promotion strategy. 

Disseminating health information is an increasing challenge in today's high tech world. Health 
information providers have to compete with consumer advertisers and others to grab the attention of the 
public. A great deal has been written about mass media, especially television, and health communication. 
With the advance of telecommunications, the good old telephone now offers a cost-effective means of 
disseminating information to a large audience, providing a service that is easily accessible, non- 
threatening, confidential and available round the clock. 

Drug and Alcohol Information Line (DAIL) 
The Addiction Research Foundation (ARF) is a provincially funded agency with a mandate to "develop 
and make available knowledge and programs that can be used to reduce the problems caused by the 
abuse of alcohol and other drug in Ontario." 

ARF has a mandate to disseminate information on and promote public awareness of good health 
practices and the consequences of alcohol and other drug use, in order to encourage individuals to 
maintain and adopt a healthy lifestyle. Many publics are served and different programs and services are 
developed for different target audiences. 

As part of its mandate to provide up-to-date, current alcohol and other drug information to the residents 
of Ontario, ARF has been operating a toll-free Drug and Alcohol Information Line (DAIL) since 1982. 

With the introduction of voice response technology, DAIL has evolved from a manual loading audio- 
cassette recorded system to a fully computerised telephone information service. Callers with a touchtone 
telephone can access 24-hour and select without operator assistance any of the 35 audio-taped messages. 
The system permits the caller to "navigate" through a structured menu without relying on a printed 
directory. Callers with rotary telephones can just stay on the line and an operator will assist the caller with 
the choice of messages. Staff assistance is available between 9 am to 9 pm seven-days-a-week. In 1990, 
the system handled over 100,000 calls. 

To maintain the interest of the callet, each message is about 4 5  minutes long, written and spoken in easy- 
to-understand language. The 35 tapes cover a range of alcohol and other drug related topics, providing 
current and research-based information validated by the Foundation's scientists. 

Multilingual Information Service 
Since this is a government-funded public information service, the same service is available in English and 
French. A limited selection of tapes are also provided in Chinese (Cantonese), Greek, Italian, Portuguese 
and Spanish. Currently, staff are working with the Polish and Punjabi communities in Metropolitan 
Toronto to develop new taped messages. 
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Providing information to different ethno-racial communities is a real challenge. Since ARF does not have 
multilingual staff to assist callers, it is essential that staff work closly with the specific communities to 
develop culturally sensitive messages, and to ensure that callers can be rekrred to their own communities 
for more information, help and support services in their own languages, 

The provision of an automated multilingual information service can create expectations in communities. 
Non-English speaking callers may be frustrated by the absence of their own language speaking staff at 
ARE We have looked into the AT &T Language Line Services which provides 24 hour telephone access 
to interpreters who speak more than 140 languages. Since we have emphasized the factual information 
aspect of our service, we have not yet encountered situations, such as a aisis call, when immediate 
interpretations are essential. 

Telecommunications Device for the Deaf (TDD) 
Thanks to a special grant from the Ontario Ministry of Health, the service is now also available to people 
with hearing impairment. Using a TDD, a hearing disabled caller can access the service, and view 
specially recorded messages about alcohol and other drugs. By installing TDD detectors on each of the 
incoming lines on the system, we have avoided the additional cost of a separate dedicated TDD phone 
line. The caller can also communicate with an information assistant, who has been trained to 
communicate on the TDD and answer questions about addictions services. 

ARF staff worked closely with the deaf community to ensure that the messages were sensitive to the needs 
of the deaf. According to the Canadian Hearing Society, ARF is the first organization in Canada to make 
its information totally compatible with the TDD format. 

Automated Service Evaluation 
One of the reasons why DAIL has been so successful is because of the confidential nature of the service. 
While the system can provide statistical reports on the number of calls, frequency of each message 
selected, distribution of the calls by the times of the day and the days of the week etc.,we do not know 
the profile of our callers, and what they think of the value of the service. This kind of mformation is 
important for planning and service enhancements. 

An attempt to survey callers was made in the mid-eighties, prior to computerising the Line. When 
operators tried to "interview" callers using a standardised questionnaire, some callers were infuriated, 

+others were afraid that their identities might be revealed. The evaluation attempt was abandoned 
immediately. 

In April, 1992, we introduced a computerised survey at the end of each call. With the voice interactive 
system, callers have the option of responding to a number of questions using the key pad on a touchtone 
phone, or simply hang up. This "market survey" component can be pulled off the system anytime. So far, 
we have not received a single complaint. Data extracted from the system between April 16 and June 3, 
1992, shows a response rate of 1l.7% or 1 1 82 responses out of a total of 10,093 calls for the period. The 
data distribution shows that some callers have problems understanding the instructions, eg. 164 
responses are under the ages of 4. However, the data confirmed some of our guesses. Since the Line has 
been heavily promoted to the schoolsfl), over SO% of the callers are between the ages of 10 -19. Two 
most cited reasons for calling are concern for individuals and information for school. 

In November; 1991, the Line was renamed to INFO-ARF, the acronym for the toll-free number. Building 
on the success of the Line, INFO-ARF is still evolving with further service enhancements. It provides a 
dynamic "pipeline" concept into the range of information services, resources and expertise, affirming the 
Foundation's position in the community as a research and educational institution. By reconfiguring the 
interactive voice response unit and moving it to the front end, 1-800-INFO-ARF will provide the general 
public and health care professionals access to a range of services: 

* The Drug and Alcohol Information Line, the automated taped multilingual information service as 
described above. 
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* The Information Centre, a one-stop source of information and referral, connecting callers to various 
resources and services within ARF and in the community, eg. an extensive research Library with one 
of the world's best collections of addictions literature and a unique addictions Statistical Information 
Service at ARE 

* Drug Information Service, a professional, pharmacy based service, providing accurate, up-to-date 
and critically evaluated information concerning drugs of abuse, including alcohol. Operated by the 
pharmacy staff at the Foundation, the Service handled over 900 questions from the public in 1990. 

Two additional services with access via the 1-800-INFO-ARF trunk are now being considered: 

* Drug and Alcohol Registry of Treatment Services (DART), a three-year demonstration project 
administered by the ARF with funding from the Ontario Ministry of Health. The Registry arose in 
part as one response to the U.S. treatment issue. It provides information on treatment availability and 
descriptive information about treatment programs and services in Ontario. DART currently has a 
toll-free number targeted primarily at addiction specialists, pfofssionals and service providers 
seeking treatment for clients. If DART is open to public inquiries, it would simplify public access to 
addictions information by building on the 1-800-INFO-ARF service, rather than promoting another 
toll-free numbe~ 

* Clinical Case Consultation Service, a proposed case consultation service for community-based 
clinicians in the management of alcohol and drug related problems. The proposed service would 
provide access to the needed clinical expertise from the Foundation. The proposed service would be 
accessed via the 1-800-INFO-ARF line. Special instructions would inform the caller how to transfer 
the clinical consultation request to an intake co-ordinator in the ARF Clinical Research and 
Treatment Institute. The requests would be handled by case consultation officers or referred to the 
appropriate clinician on call. 

Conclusion 

By building on the success of a toll-free information line and advances in telephone technologies, INFO-
ARF enables us to improve public access to our services. The toll-free telephone service provides a cost-
effective means of service delivery and information sharing throughout the entire province. By consol- 
idating points of public access, we are also better able to co-ordinate information requests and referrals. 
From the public's point of view, there is only one main number to call for addictions information and 
assistance. From our point of view, we can better co-ordinate and monitor demands for services. 

INFO-ARF 

1Drug k Alcohol Information Line Drug l n f o r 6 o n  Clinical Advisory 
- multicultural Service Service 
- TDD 

Librarylresearch Statistical Information 
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Abstract 
The Office of Health Promotion is encouraging communities throughout British Columbia to adopt the 
"healthy communities" process as a means of identdymg and resolving their local health issues. Through 
this process, communities are using surveys, neighbourhood discussions, public forums and interviews 
with key leaders to gather valuable information on their health a needs and to monitor their progress 
toward a healthier community. As part of this commitment to the 'healthy communities" movement, the 
BC Office of Health Promotion commissioned the development of a health indicator workbook. The 
Community Health Indicator Workbook i S designed to support the "healthy Communities" process, 
incorporating the World Health Organization's board definition of health. The intention of the 
Workbook is to support communities to gathg analyze and act on their own health information. 

The Community Health Indicator Workbook presented a unique opportunity to blend information 
systems analysis techniques, such as functional modelling, with the principles of the 'healthy 
communities" process. Their application resulted int eh creation of a framework which could be used by 
any community to create indicators and health profiles. The innovative integration of these techniques 
within a project oriented to community development is an indicator of future roles for health information 
scientists in the field of health promotion. 

The Workbook was pilot tested successfully in 12 communities. The resulting health-related actions from 
the pilot are discussed. The Workbook is now widely available in BC. The design and results of the on- 
going evaluation are described. 

Article 
The whole is greater than the sum of its parts. A community is not just a collection of individuals and 
places. It is a dynamic interchange between individuals and groups, people and their environment. What 
then is a healthy community and how do we measure it? What are we succeeding at and where do we 
need to make changes? How can we change? These are the kind of questions people who are participating 
in the healthy citiedhealthy communities movement are asking. These questions reflect three emerging 
trends in British Columbia -an increasing awareness of the determinants of health, the growth of the 
Healthy Communities movement and the need for more accessible, usable health information at the local 
level. In response to these trends, the Office of Health Promotion in the Ministry of Health developed the 
Health Indicator Workbook. 

There is a widespread recognition that economic prosperity and income distribution are related to health. 
Several determinants of health have been identified: income, education, employment, working conditions, 
social support, self-esteem and sense of control over one's life are some examples. With recognition of the 
broad determinants of health comes the awareness that many of the solutions to health issues lie within 
communities, schools and worksites where people live, work and play, rather than exclusively through the 
health care system. 

During the last two years (1990 to 1992), the Office of Health Promotion has funded over 80 local 
governments, through the Healthy Communities Initiative Fund, to identify their priority health issues 
and develop action plans. Discussions, openended surveys, neighbourhood meetings, public forums and 
interviews were conducted in order to identify and create the basic conditions that support health. The 
Health Indicator Workbook was designed for this collaborative process to act as a catalyst for 
community discussion and action on health issues by making health information more accessible and 
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usable at the local level. The Workbook incorporates a system of conceptualizing and organizing 
community health indicators with easy-to-understand instructions on how to obtain and process the data. 

'rhe Workbook was truly a cbllaborative project developed using the "healthy communities process". 
FOCUS groups, individuals, health professionals, community advisors and organizations were involved: 
ideas were drawn from focus groups; extensive literature reviews on health measures etc. were conducted; 
and models of healthy communities explored. A draft of the Workbook was tested by 12 BC communities 
and reviewed by some 30 interested professionals from various backgrounds and organizations. This 

is ongoing and the idea of a living tool which evolves over time has been realized. 

A number of design criteria were established early on in the development process. The Workbook was to 
be an easy-to-read, concise document that could be used by community members in rural or urban 
communities of any sii. Optimally, the tool would work for communities-of-interest as well as geo- 
political communities. It was important to integrate individually-based information with the underlying 
determinants of health, as well as to incorporate the emergent property principle in the design. That is, 
indicators of the community as a whole not just characteristics of the people in it had to be included. 
Given these criteria, a tool general enough to work in virtually any setting and yet adaptable to the unique 
propemes of each community was required. The designers were also fully aware that the definition of a 
healthy community is under debate, that there is no "one example of a healthy community", and the 
selection of an indicator is a value-laden process. 

These are significant constraints on the design. It is impossible to be all things to all communities. 
Nevertheless, by employing techniques used in information systems development, some of these 
challenges were resolved. The most important of these techniques is called functional modelling. 
Functional modelling allows for the identification of "what is done" as opposed to "how its done". For 
example, in the North social support and safety might be represented a cache, cabin or supply store with 
emergency provisions. In an urban centre, safety might be represented by a block parent program. The 
function is the same, however, the way it is represented varies. Using this approach, it was postulated that 
healthy communities had some common functions. An analogy to a healthy community on which to base 
our selection of key functions was sought. After much deliberation the analogy of the garden was chosen. 

Indicators were included in the Workbook which reflected characteristics of the residents within a 
community (eg.,income, education, low birth weight rate) AND aspects of overall community conditions 
or processes w h ~ h  have an impact on health (eg. waste management, water quality). The choice of key 
indicators were somewhat restricted by the range of available data on health and its determinants and the 
accessibility and utility of the data at the local level. Other ideas for indicators were included and many of 
these helped to broaden the scope of the Workbook. 

Each indicator discussion contains important triggers for community dialogue that point to the indicator's 
crucial underlying factors, the target groups who need to be part of developing the solutions and the 
partners required to help resolve the health issue. It is important to emphasize that no list of indicators 
will adequately measure health status, or if a community is healthy. Further there isn't one version of a 
healthy community. They are as diverse in purpose and content as gardens are. Howevel; moving beyond 
the traditional mortality and morbidity measures is a step in the process of involving citizens in discussing 
their health issues. Using the indicators as a catalyst for this discussion is probably as important to the 
health of a community and its residents as the actual data. The BC experience with Healthy Communities 
certainly supports this premise. W~despread community participation and local government and multi- 
sectoralcommitment to solving local health issues is generating very creative solutions to health issues. 

This project merged systems analysis techniques, popular education techniques, research skills, plain 
language in an atmosphere of cooperation. There is a drowning pool of indicators out there and all too 
often the terrain is so treacherous that community groups choose not to navigate it. This tool is one small 
part of a whole set of skills and techniques people can use as part of the healthy communities process. 

The Health Indicator Workbook has been distributed to communities throughout BC to extremely 
positive reviews. Further distribution to the rest of Canada, the US, Europe, Australia and New Zealand 
has occurred by request. On-going evaluation strategies are aimed at assessing the impact of the 
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Workbook. Are co~nmunities using the Workbook to access data? Did the Workbook expand the range of 
data collected by the communities? Did having the data available locally make any difference? Did local 
decision makers use the data to make decisions? If change or action does occur at the local community 
level, results from these on-going efforts will be used to enhance future editions of the Workbook. It has 
been an extremely rewarding beginning. 
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Introduction 
During the 19% -92 school year, 18 experimental and 4 comparison schools (approximately 16,000 
students were potentially involved with the program) participated in a research program designed to 
evaluate the educational impact of an education program, combining personal computer and laser disc 
technology, with which students interact through the use of the touch screen television monito~ This 
HIVIAIDS education program entitled TIP-AIDS(Target Interactive Project -An AIDS Interactive Disc 
for Students) was developed in Canada, in 1989, but funded primarily through U.S.A. based 
organizations and corporations. The purpose of this research project is to determine impact on students 
knowledge, attitude and behaviour, and to evaluate the potential for the inclusion of this material in the 
B.C. Ministry of Education's "Learning For Living" health education curriculum. 

Educational Issues 
An area of prevention and intervention instruction that holds promise for teachers, administrators, and 
mental health professionals is Computer Assisted Instruction (CAI) with a video component. This 
involves the convergence of two technologies, computers and video, into a new medium that many 
experts in prevention and education feel could be the technology of the 90's [Carter, et al, 19851. This 
instructional technology combines the immediate feedback advantages of regular computer instruction 
with the appeal and role modelling capabilities of video. 

Researchers are in the early stages of evaluating the effectiveness of interactive video with CAI; howeveq 
some studies [Halverson & Ballinger, 19781 suggest that this mode of instruction may be more effective 
than traditional forms of teacher interaction. Some survey research notes that when CA1and traditional 
classroom models are compared, CA1 produces better achievement in less time. Browning, (1986) noted 
in a field study teaching life enhancement skills to 228 handicapped learners in 17 high school classrooms, 
that subjects made statistically significant gains from pre to post-test on both Curriculum Knowledge and 
Curriculum Application tests after the CA1 intervention. Further, it has been reported that when CA1 is 
used to supplement ongoing health instruction, it generally produces greater achievement regardless of 
the teaching strategy or student educational level [Thomas, 1979; Hallworth & Brebner, 19801. 

Computer Assisted Instruction provides the motivational advantage of immediate feedback, which is not 
typically available through classroom lectures, homework, and other traditional teaching vehicles. CA1 
also allows for software to be updated and revised to keep pace with primary prevention curricula and 
methodologies, as well as incorporating feedback from students and educators who interact with the 
system. If students can be taught more effectively without increasing the number of instructors, cost- 
effectiveness is enhanced. By freeing instructors from the lecturing role, CA1 allows for increased student- 
teacher interaction and discussion of issues such as peer pressure and social consequences depicted in the 
interactive video program. CA1 may also be very effective in areas where prevention specialists, 
prevention-trained teachers, and sophisticated prevention curricula may be less accessible than a video 
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disc and interactive software for an existing computec 

The defined education objectives .of TIP-AAIDS are to help teens: 

Choose and practice teen behaviours related to sex, alcohol & drugs that are healthy and reasonable 
in order to avoid HIV infection. 

Describe how HIV is and is not contracted, its relation to AIDS, and the lifelong socio-medical 
consequences of contracting AIDS. 

Relate appropriately to persons who are presumed HIV+ andtor have AIDS. 

Identrfy sources of reliable, effective information. 

Educational Methods 
TIP-AAIDS presents teen characters in realistic situations and allows the user to make decisions for these 
characters. The user experiences peer pressure as well as the positive and negative consequences of hidher 
decisions. Interactive video was selected because of its capability to teach quickly, to promote higher 
retention rates, and to model behaviour. 

TIP-AAIDS is based upon student interaction and cooperative learning. The program contains scenarios 
which teens recognize as creating sexual feelings. These are circumstances in which they could find 
themselves and they may have to make decisions which have profound consequences. Efforts were made 
to use humour and natural dialogue to facilitate learning and skills development in order to reduce risky 
sexual behaviouc 

Research Goal 
To assess the degree to which students become actively engaged in the use of the TIP-AAIDS material and 
the degree to which this involvement: 

*increases their knowledge about AIDS, STD's and their prevention; 

instills positive attitudes towards preventive behaviours and towards those affected by AIDS; and 

influences their behavioural intentions with respect to preventive behaviours. 

Process Goal 
To understand how the TIP-AAIDS video works in varied applications and determine ways to improve 
the implementation of the interactive video project in order to further strengthen its impact. 

Process Objectives 

1. To determine how much time students spend working with the TIP-AAIDS material and assess 
whether the amount of time differs by how the video is used in the school (i.e., student only, teacher 
led, or student group use). 

2. To assess the degree to which students identify with the characters and situations presented in the TIP- 
AAIDS material. 

3. To solicit student opinions regarding the believability of the characters and situations presented in the 
TIP-AAIDS material. 

4. To determine student satisfaction with the video and how it was used (i.e., student only, teacher-led and 
student group use). 

5. To assess the degree of difficulty that students and teachers have in using the TIP-AAIDS hardware and 
software. 
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6.To assess the adequacy of teacher training and the ongoing support provided in enabling the easy use 
of the TIP-AAIDSmaterial within the school. 

7.To assess the usefulness of ihe TIP-AAIDsmaterial in providing AIDS education within the school 
relative to the AIDS education normally provided within the school system. 

g. To solicit suggestions from teachers and students regarding the usefulness of interactive videos for 
other topics. 

Impact Goal 
To determine and measure the impacts of use of the T I P - W S material within selected schools as 

to the impacts of the regular AIDS curricula. 

Impact Objectives 
1. To assess the degree to which knowledge of HIV transmission and prevention has been increased by 

involvement with the TIP-AAIDS material. 

2. To assess the degree to which attitudes towards those most likely to be affected by AIDS have been 
changed as a result of using the TIP-AAIDSvideo. 

3. To assess the degree to which decision-making skills as evidenced by behavioural intentions, attitude 
shifts and self-reports of behaviour with respect to the use of alcohol, drugs and sexual practices have 
changed as a result of using the TIP-AAIDS video. 

4. To assess the degree to which students feel that AIDS is a personally relevant issue as a result of using 
the TIP-AAIDS material. 

S.To determine the relative effectiveness of TIP-AAIDSas an alternative method of education in 
providing factual information, opportunities for students to learn about consequences of risk taking 
behaviour, and models for healthy behaviours and decision-making. 

Sample Selection 

The sample size was dependant on the variables the researchers studied and the need for confidence in the 
estimates emanating from the data analysis. As the design was strengthened by a comparison group and 
repeated measures over time, it was less critical to have a large sample from which to generalize. Practical 
and fiscal constraints dictated that a moderate sample (N=1000for test schools, N=SOOfor comparison 
schools) be selected. 

In this study, it was fortunate that comparable data exists at the national and provincial level. This data 
was used for comparison/verification purposes at the outset of the study. 

Testing Protocol for Students 

In order to minimize the response burden on students, it was necessary to focus questions on those areas 
where TIP-AAIDS has a potential impact and to thoroughly assess how the video and equipment was 
used by the students. The TIP-AAIDSmaterial models decisions which help students stay in control of 
their emotions and urges. Abstinence behaviour and the proper use of condoms are modelled within 
relatiopships based on equality and open communication. This program clarity made it relatively easy to 
design questions for the prdpost-test survey, and focus group to assess the relative impact of the video. 
The lines of questioning focused on how students make decisions, their attitudes about preventive 
behaviours, their behavioral intentions and their perceptions about the TIP-AAIDS video and equipment. 

The study used multiple lines of evidence (survey, video survey, focus group) to provide the data set. The 
surveys were kept short (30questions taking 20minutes to complete). Attempts were made to limit 
response-set bias by reversing items and instrumentation was controlled by using different versions of the 
survey. All surveys were pilot tested and validity was determined prior to their use. 
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In the fall, prior to the implementation of TIP-AAIDS within the schools, a written pretest was conducted 
within the test and comparison schools to test for between-group comparability. Results from the pretest 
will also be compared to data from national and provincial studies. 

Over the course of the yew teachers encouraged students to use the "What do you think?" survey which is 
imbedded in the TIP-AAIDS video to assess students knowledge, attitudes and perceptions about the video. 

At the beginning of the second semester, students who used TIP-AAIDS only in the fall, completed a 
follow-up survey. Near the end of the school year, the second version of the instrument was administered to 
the test and comparison schools to provide impact data In addition, data collected in the spring provided 
an estimate of the durability of TIP-AAIDS impact for those students who used TIP-AAIDS in the fall. 

Focus groups were held in the spring with students from both test and control schools. A facilimtor's 
guide was developed for those groups as well as scenarios which stimulated discussion on decision- 
making within sexual relationships. The focus group yielded valuable information about how using the 
video affected how students make decisions, negotiate agreements within a relationship, discuss sex with 
friends, parents, and partners, purchase condoms and spermicides, and relate to people living with AIDS. 
Students were also asked to give their views about the content and format of the TIP-AAIDS video and 
how it can be optimally used within the school. Students from control schools were asked similar 
questions without any reference to TIP-AAIDS. 

Tesdng Protocol for TeacherdCounsellors 

Early in the fall semester, teachers participated in a teacher inservice organized by Stonehaven Associates 
and Magnus Communications. A short survey were designed to evaluate the immediate impact of the 
inservice. 

Feedback sessions were held with teacherlcounsellors concurrent with the student focus testing. 
Teacher/counsellors provided their impressions of the TIP-AAIDS program and their perception of the 
advantageddisadvantages of working with the program and provided suggestion for future use. 

Research Results - Summation 

When investigating the potential for school, teacher and student acceptability for an innovative education 
program such as TIP-AAIDS, it was immediately obvious that there was a perceived need for education 
material about HNIAIDS in any form and that CA1 was seen as an innovative method with a diversity of 
applications. That is, the research began on a very ppsitive note with all involved at the school level very 
enthusiastic about the potential for TIP-AAIDS. 

In summation, the general evaluation statements that can be made at this time are: 

in the opinion of the students, the students who used TIP-AAIDS saw themselves to have learned about 
HIVIAIDS to a greater extent than students who did not use the TIP-AAIDS; 

in actual measure of knowledge, the difference between the user of TIP-AAIDS and the non-user was 
not significant although both groups started at a very high knowledge level; 

students who used the TIP-AAIDS program had a more positive attitude towards people living with 
AIDS than did the non-user; 

there was not a significant difference between the TIP-AAIDS user and non-user in respect to 
responsible sex; 

both students and counsellors indicate that TIP-AAIDS has many positive attributes: 1) the issue is 
critical, 2) the program is well-targeted, 3) a clear gap in programming exists, and 4) the technology is 
both appropriate and appealing; 

TIP-AAIDS offers students a fun, studentcentred and relatively anonymous way to learn more about 
an issue (sex) that is critically important to them; 



ansumer Empowerment: Community 61 

reported high use of the program. They initially wished to target older students, but many 
found that younger students (grades 8 and 9) were drawn to the kiosk. Many students used the 
program more than once. Students used it alone and in groups. In one school, it was nicknamed 'the 
soap operas". Counsellors reported that students were "enthralled" or 'addicted" to the program; 

the most successful use of the video was in a private area where students could explore it alone or in a 
group but away from passing students and teachers; 

students reported liking it least in the classroom although many schools used it in this way; 

students who used TIP-AAIDS reported that the program provided a strong reminder about 
information they already had about HIVIAAIDS, and helped them think about whether or not they 
wanted to be involved with sex. 

Swnghs  and Weaknesses in Content and Design 
students were very positive toward the touch screen. concept They like learning alone and in groups. 
They like the scenarios and the drama; 

they disliked the fact that no matter which option they chose it did not change the script (e.g. Gordon 
does not take the condom from his sister, another character does not by a condom); 

many students felt that the scenarios were phoney. The characters acted like adults think adolescents 
act. For example, they disliked Gordon's little sister (Adults lover her, students don't); 

students want to see safe sex practised in a caring relationship and abstinence from sex presented as a 
positive and popular alternative. They do not feel that TIP-AAIDS does either; 

they were uncomfortable with the presentation of homosexuality. Most think that Randy is gay. He is 
perceived as a weak person who wants to be gay making an approach to Gordon. This reinforces 
negative stereotyping about homosexuality; 

students do think that the video shows equal responsibility for safe sex because the girls buy condoms 
and bring them to the situation (that's new for them). They perceive the pressure by males on females 
to have sexual activity as normal; 

many students felt that although they could interact with the TIP-AAIDS program, the impact of their 
intervention did not in many cases affect the outcome of the scenario; 

use within groups: highest in grade 10 and 12; higher use in classroom with grades 9 and 12; use of 
TIP-AAIDS increased with age; higher amongst girls than boys; most use the program 2-3 times; some 
used the program 4-5 times; most used the program for 30 minutes or less. 

This research was compkted through finding provided by the B.C Health Research Foundation and the 
B.C. Ministry of Health and Ministry Responsibk For Seniors with fill support and participation from 
the B.C. Minishy of Education and Ministry Responsible for Multiculturalism and Human Rights. 
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I. Introduction 

The purpose of this paper is to highlight the ethical issues around the use and creation of computerized 
databases. It is our experience, supported by the shortage of published literature on the subject, that these 
issues are often overlooked in the enthusiasm to integrate computer technology into our work. As members 
of a university ethics review committee, we are also interesting in contributing to policy development. 

We will begm with a ddnition of databases, will identify why computerization is a issue, and will 
discuss the ethical issues involved. To illustrate the ethical issues that must be balanced in the conduct and 
ethical review of database research, we will present a published example. 

II. What is a Database? 

The question, "What is a database?" can result in a variety of answers. We are using an inclusive 
definition, describing a database as a collection of information on individuals. Some examples include: 1) 
the results of a survey (e.g., employee exercise habits or the National Alcohol and Drug Study; 2) the 
Alberta Cancer Registry; 3) a collection of blood samples; and 4) hospital patient records. 

III. Why is Computerization an Issue? 

hmany ways, computer technology has simply increased the salience of some ethical issues, and in other 
instances the issues are changed. The capabilities and convenience of computer technology encourages the 
creation of more databases. Creation, maintenance of, and access to computerized databases is easiet If 
medical and other records are computerized, the process of searching and compiling cases becomes less 
time consuming and less costly for researchers, and longitudinal studies become more feasible. The 
relative ease in linking databases means that both the range and quantity of available information on any 
one individual can be increased. Since health is now defined in very broad terms, health researchers want 
access to and linkage of more types of records, for instance: medical, school, social agency, federal agency, 
credit, employment, census, pension plan, or income tax (Alvarez, 1990; Robins, 1986). More 
comprehensive information may improve the scope and utility of research. 

Computerization raises new issues around security: 1)the ability exists to transport large quantities of 
data without being in the room where the data is physically stored; 2) in some instances, the number of 
people with access to files is increased; 3) it is possible to alter records invisibly (Krever, 1980);4)poor 
security in one system may invalidate the security of data from another system; and 5)the cost of 
increased security must be weighed against the potential cost from data loss or misuse. 

Computerization may affect the context of clinical and research relationships. Clinicians may be 
convinced that, in the interest of future research, they should be adding information to a file regardless of 
its clinical significance. In the absence of a unique common identifier, the addition of fields may make it 
easier to link different databases later, using an algorithim: Increased computerization may increase the 
population's level of apprehension that private information can be extracted for both legitimate and 
illegitimate reasons. Where little attention was paid to concerns about confidentiality in other fields of 
computerized databases, the long term cost has been strong consumer advocacy resulting in the 
investigation and sometimes the loss of projects which may have been worthwhile and morally justifiable 
(Seymour, 1991; Burke, 1991). This could negatively impact on the physician patient relationship and on 
the ability to do certain research (Robinson, 1991). 

Finally, there is a danger that decisions about computerization, storeage, and research will be driven by 
the availability of technology, as it has in other areas, including medical care (Postman, 1992; W~nneq 
1986). Once a mechanism for information gathering is in place it is seldom removed (Regan, 1991). It is 
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important that research with computerized databases be based on careful analysis of the ethical 
~plicationsand of unintended outcomes, both economic and social. 

IV. EthicalReview of Databases 
?he source and subject matter of computerized health records are persons, and dambases make possible 
access without their knowledge or consent. This is not an issue when the records are publicly accessible 
(e.g., birth and death certificates). However, in many cases the information to which investigators desire 
access is private in the sense of unpublished and initially communicated for a different purpose (e.g., 
clinical treatment). To use the information for research purposes is to alter the original relationship 
without giving the individuals the opportunity to consent or refuse. Such use also risks harm to the 
individuals through mischievous or inadvertent disclosure of identity. 

It is our position that database research must be reviewed by Research Ethics Boards (REB's) in Canada 
and Institutional Review Boards (IRBYs) in the U.S. Whether protection of the individual's privacy requires 
obtaining informed consent to every specific research use is a matter of dispute. Kluge (1989) maintains 
that the data assumes a status personae and deserve the same respect that the individual patient would 
receive, including the autonomy to control its use. Enroling a patient in a study, through the use of her or 
his data without consent, is termed "electronic assault". Others maintain that individual autonomy 
should not supersede public benefit (Bond, et al; 1990; Robins, 1986). 

Human subject review is based on ethical principles which are articulated in many publications (Katz, 
1972; Levine, 1986). A research proposal which violates an ethical principle must either be revised to 
avoid violation, or the violation must be justified on ethical grounds. Rather than review the ethical 
principles in abstract, and then in application, we will examine a database study from the literature, and 
then explore the ethical values in relation to that study. 

V, Case Study 
First, we would like to point out that we are relying entirely on the information contained within the 
published article and do not intend to imply that this article or the researchers should be singled out. We 
selected this article as an example of peer reviewed database research. Criticism is directed at the field of 
research and not at this particular study. 

The paper by Keyes, Andrews and Mason (1991) describes creation of a longitudinal database of AIDS 
patients in New York and California using Medicaid records and, in California, an AIDS registry, and the 
California Death Certificate File. The final file covered several years and contained the following: one 
record for each case; demographic and Medicaid enrollment data; health care utilization and expenditure 
data; and ICD-9-CM codes. Because people could use more than one medicaid number, cases were linked 
using this number, the social security number, birthdate, and name. 

In order to overcome the underreporting of AIDS, different algorithims were created for California and 
New York. Although the study included 1982 to 1986 we are only given the analysis of the diagnostic 
selection criteria for 1985 in California. The percentage of people who were identified by the diagnostic 
algorithimsand who were in the registry ranged from 25% to 80% depending on gender and age. In 
addition, risk group designation was created using "proxy measures". Risk groups included: drug users; 
hemophiliacs; receipt of blood products; children; other females (not included above); and other males. 
The latter was assumed to "loosely approximate the homosexual male risk groupn (p. 1022). 

This research file was used to study the following: Medicaid eligibility patterns; some features of the 
epidemic in Medicaid users; lifetime Medicaid utilization and expenditures; and a survival based severity 
index. Ethics and security were not mentioned in the papet 

M. Ethics Discussion of Case Study 
One of the first principles of any human subject review is non-maleficence, or avoiding harm to the 

subjects. The subjects are at risk of particular types of harm, depending on the security measures used to 
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p r o m  the files, and the use to which the data is put. For example, there is some risk of prejudiaal 
treatment due the fact that there now exists a list of identifiable, living persons with AIDS. Some of these 
individuals are not registered on the AIDS registry, perhaps because they or their physician decided that it 
would be unwise in the particular case. The database identifies many of these cases as instances of AIDS 
and some false positives. 

Another ethical principle for human subject review is fidelityto the therapeutic or other relationships. 
Patients disclosed information which they believed was necessary to receive medical treatment on 
Medicaid. There is an implicit commitment in receiving personal information that one will respect the 
nature of the relationship within which that information is received. To use the information for research 
purposes, or to share it with others for research purposes is a breach of the trust implicit in the nature of 
the relationship. A long term harmful consequence of eroding this trust may be that the well-being of 
patients overall is jeopardized by patients protecting themselves by reducing their disclosures. 

A duty to maintain confidentiality may exist independent of the nature of the relationship within,which 
the information is shared. The nature of information itself may establish some reasonable expectation 
independent of implicit or explicit commitments. Information such as a diagnosis of AIDS is sensitive, 
and one might want to limit this information to those who need to know for treatment purposes, or who 
one chooses to tell. Mosco (1992)suggests that even choice of a social community or a social identity may 
deserve protection, and so risk-group membership may carry similar expectations. 

Finally, when personal information is used in a manner which one does not control, there is a loss of 
autonomy. Autonomy is about rational self direction, the ability to use information and personal values 
to decide how to act. When AIDS diagnosis, types of treatments and secondary infections are disclosed 
without the consent of the individuals, their liberty to choose how to act is limited. If, howevg one gives 
informed consent to the use of personal data for research or inclusion on a database, then autonomy is 
not infringed upon since one has still controlled the access and use of personal information. Furthermore, 
the accomplishment of an otherwise unattainable moral good may justify some infringement of 
autonomy, or of fidelity and confidentiality. 

The case study would be beyond reproach if all individuals on the database had given informed consent 
to be involved in this particular research project. There is no evidence in the article that this was the case, 
and given the size and nature of the population, we assume that this was not possible. 

The study might still be approved by a human subjects review committee if all individuals on the research 
database freely consented to being on the source databases for research purposes. (This is not informed 
consent since the nature of the specific project has not been disclosed.) Perhaps all individuals knew that 
they were non-voluntarily entered into source databases for research purposes but there was no 
discussion of this in the article. 

If access by researchers had been without names or contact numbers, then there would be considerable 
reduction of the degree of risk of harm and violation of privacy and autonomy. It is clear that this study 
used names as part of the unique identifiers. 

It must be established that the,benefits of doing the study are moral benefits, which could not be achieved 
without the moral sacrifice of suspending duties of confidentiality. We have been able to identify four 
moral benefits from the study. The most direct moral benefit would be decreased suffering if resoutces for 
persons with AIDS on Medicaid are more readily available in the future. Less directly, and more . 

controversially, if AIDS therapies are disproportionately expensive, and so less resources are made 
available for AIDS therapies, then there may be decreased suffering for persons with other diseases or 
illnesses, due to reallocation of resources to those people. Other benefits to which the study may 
contribute, but certainly much less directly, are reduced prejudice toward persons with AIDS, and 
decreased suffering through the prevention of AIDS. 

Since the last three of these are controversial either as benefits or as direct results of the study, we will 
examine the first benefit which provides the strongest justification for the study. 
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study benefit of assuring the future adequacy of resodces for treatment of AIDS justifies the violation 
the usual duties of confidentiality only if there is no othd less ethically offensive method. Analogously, 

a movie hero throws himself into the path of the villain's car,and then shoots the villain to avoid 
being struck by the cat; the hero is open to a charge of excessive force. The moral substance in this 
accusation is that the self defense argument for killing does not apply when there exists a non-lethal 
option to avoid one's own death. In this case, the study design was not essential to assuring the adequacy 

future resources. For example, an alternative study design would better protect the subjects by only 
using consenting subjects' records. 

The convenience of database research must not lead to automatic or unreflective suspension of moral 
concerns about the protection of human subjects. Other study designs may be more expensive and less 
convenient. If an argument can be made for the moral importance of the specific information to be 
determined, then the current study design might be justified. 

The ethical issues of respect for the subjects was not discussed in this case. A computer search on database 
w c h  and related ethics indicates a lack of published discussions of these issues. The following are 
recommendations proposed to assist researchers and ethics reviewers. Since many clinics are establishing 
registries and databases which will be used for research, the first recommendations have to do with 
consent to be entered into databases which may be used for research. The second set of recommendations 
deal with the actual database research. 

VII. Recommendations for Ethical Review of Database Research 

1.Any research in which unpublished data gathered for non-research purpo& will be used must be 
reviewed by a human subject ethics review committee. 

Construction of Source Databases 
1.Data which may be retrieved anonymously for research purposes must identify the possibility of use for 

research to the persons about whom the information pertains. 

2. If identifying features such as health insurance numbers, names, addresses, phone numbers, Social 
Insurance Numbers, etc. are accessible to researchers, the subjects must be gwen the opportunity to opt 
out of the database. 

3. Individuals being placed on the database should be asked to give permission to be approached by 
researchers for informed consent to specific research projects, and should have the opportunity to 
request that their records be removed from the database at any time. 

Database Research 
1.Data which can be accessed anonymously (i.e., without the possibility of identification), or which the 

persons or institutions who possess the database can "blindn for researchers, may be used without 
consent. 

2. Research access to any database which includes identifying information must be according to the 
original conditions under which the information was given. Specifically, only those who received the 
information for the original purpose may use the information for research purposes without informed 
consent. All publication discussing these records must protect the identity of the individuals. 

3. When database research includes identification, the persons or institutions who received the 
information ought to contact the individuals and seek permission for researchers to approach them to 
explain the study and seek informed consent. This could be done prospectively, as above, or through 
the mailing of letters of introduction provided by the researchers to the persons or institutions, in 
which subjects are invited to call to volunteer to release their information. 

4. Access to anonymous databases on subjects who have not been told that research is a possible use must 
be justified on grounds of the specific moral benefits likely to result from the research project, and an 
explanation of why an alternative research design which seeks to inform the subjects is not possible. 
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5. Access to databases which include identifying information without the consent of the subjects must be 
justified on the basis that the specific moral benefits likely to result from the study outweigh the moral 
harms of breach of fidelity, confidentiality, respect for autonomy and avoidance of harm. Proposals 
must explain why the same benefit could not be derived from an alternative research design which 
would permit fulfilling these moral obligations. 

W.Conclusion 
We have discussed the ethics of access to private information for database research in the speafic example 
of building an AIDS research file from Medicaid and administrative databases. This case example and 
literature review reveals that little attention appears to be given to ethical dimensions of database 
research. It seemsreasonable to suggest that the professional standards for health and epiderniologic 
research require development in this area. Specifically, guidelines for the review and conduct of database 
research must be designed, and publication of database research ought to include a discussion of the 
ethics of the study. Curiosity and the convenience of database research cannot justify the suspension of 
moral concerns about privacy which affect us all as patients and citizens. 
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Abstract 
Every patient has a right to privacy -the right to withhold personal information. Every health care 
professional and employee has a duty to ensure the confidentiality of information made available to them 
by the patient andlor the health record. The traditional, trusting relationship bound and supported by 
paper health records is being threatened with the advent of computer systems within and outside of health 
care facilities. Policies and procedures in place to protect the written record are inadequate to guarantee 
the protection and security of patient data retained in automated systems. Patients must feel comfortable 
about revealing information concerning themselves to health care professionals. Otherwise, they may 
choose to withhold information which could prove to have a serious impact on the type of care and 
treatment they receive. 

Questions need to be asked and answered -what needs to be done to ensure the protection of patient 
information, while still allowing access by authorized personnel who require the information to carry on 
with the business of caring for patients? What role do professional ethics play in ensuring the 
confidentiality of patient data retained in paper and automated health records? What components of a 
security program need to be implemented in health care facilities to support the patient's right to privacy? 
What guidelines and recommendations are available to provide direction for facilities in the process of 
formulating and implementing security programs? 

Introduction 
"With the advent of computerization, patient and physician lose an element of control over the data1" the 
patient reveals about himherself as part of the diagnosis and treatment process. This transfer of personal 
information from patient to care provider has always been held sacred. Today, although the sanctity of 
the relationship is not in question, the issue of safeguarding the privacy, confidentiality and security of 
information stored in computers is. Health care providers have close relationships with their patients. 
Most of the information revealed to them is sensitive and intimate in nature. If the trusting relationship is 
to be preserved, the privacy of a patient's affairs must be guaranteed. 

Technology has contributed greatly to advances in patient care. These advances have, in turn, provided an 
opportunity for community health care facilities to retain comprehensive medical history databases on 
patients. The patient's health record, once accessible to a select few care providers, can now be accessed 
by many people in a great many locations. As a result, policies and procedures, designed to protect patient 
information kept in a traditional paper chart (closed chart), are inadequate to provide the same 
guarantees for electronically captured and retained patient data (open chart). 

Of concern is the general glibness of attitude, prevalent amongst health care providers, towards the issues 
of security, confidentiality and privacy of automated patient records and the data retained in those 
records. It is common practice for care givers to retrieve information on friends and neighbours -
especially if that information is newsworthy. While this "browsing" tends to be acceptable in an 
electronic environment, it remains unacceptable in the traditional paper environment. 
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More than ever before, ensuring the privacy of patient information is of vital importance. Policies, 
prOced~esand practices must be re-designed to ensure the privacy, security and confidentiality of 
electronic patient data without hindering the adequate and effective treatment delivered by care 

The term Community Health, as used in this paper, refers to the broadest concept of providing health care 
to the Canadian public. It encompasses all aspects of acute, rehabilitative, and long-term care within and 
outside of institutions andtor agencies. 

~nfimtionSystem refers m the network of data & which collect and transform data into more 
data and eventually into information. The processes of collecting and entering the data and interpreting 
the resulting information requires the intervention and decision-making capacity of a human being. Thus, 
an information systems consists of both manual and automated activities. 

Automated Integration is the electronic linking of multiple information systems. The result is an 
information system with multiple accessing. This networking and the resultant sharing of and access to 
patient information is the reason for concern about the confidentiality of patient records and the privacy 
of individual patient information. 

Privacy is a patient's right. Confidentiality is a professional's duty. Privacy and confidentiality are of a 
moral and ethical nature and present on a daily, routine basis in the delivery of patient care. "Both are 
jeopardized if well-designed precautions are not in place to guarantee the integrity and security of patient 
information2*. 

Privacy can be defined as the "right of individuals and organizations to determine for themselves when, 
how and to what extent information about them is to be transmitted to others (Martin 1973)'". A conflict 
arises between the right of an individual to contribute or withhold personal information and the need of 
public and private organizations to collect and analyze information about individuals and groups in order 
to ensure the delivery of adequate and efficacious health care. 

CO-lity "refers to the trust placed in individuals to whom data is disclosed and that the privacy of 
the information will be respected and that the information will only be used for the purposes for which it 
was disclosed'". "The observance of confidentiality is an essential part of the ethical conduct of all nurses, 
physicians and other personnel working in health care'". 

Security can be d&ned as "the sum of measures suitable to safeguard data and programs from undesired 
occurrences that deliberately or unintentionally lead to disclosure, modification, destruction or loss of 
data'". The scope of these measures include systems operations, software, hardware, communications' -
electronic and technical -physical and environmental security. 

Erosion of Confidentiality 

W~ththe proliferation of automated health information systems and the resultant multitude of databases, 
the confidentiality of patient data is placed at great jeopardy. 

When a patient divulges information and this information is kept within an electronic environment, the 
patient loses control of that "private" information. As information technology has grown in use, so has 
its capabilities of "surveillance, communication, computation, storage and retrieval7". As a result, 
information has taken on a new importance in decision-making processes. Policy-makers can access 
disparate information from numerous databases; then, manipulate and massage this data to provide 
information required to support tactical and strategic decision-making. Thus, information provided by a 
patient and entered into a health information system can become a part of a much broader database and 
"the merger (of the data) can result in disclosure of data which was not available with an individual 
disclosure of information". 
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The confidentiality of sensitive information is a much more difficult and abstract issue to address than is 
the planning and implementation of a system security program. Although the focus of Information 
Systems (IS) departments is the security of system/network, the most elaborate and expensive precautions 
are inadequate if the users -the care providers and institutionJagency staff -do not adhere to and apply 
standards of practice which guarantee the security of their patients' data. 

IS departments are the front line in ensuring that data and systems are protected against purposeful or 
accidental alteration or damage. Staff and care providers must participate in the process which ultimately 
ensures the protection of patient-related data and information. All information system users must be 
educated to be aware of their organization's/agency's security and confidentiality procedures and policies 
and the importance of integrating them into daily activities. This education includes the non-sharing of 
userid's and passwords, logging-off unattended terrninalslworkstations/PC's,and assured destruction of 
hardcopy containing patient information. As well, employees must be educated to understand the 
importance of protecting a patient's right to privacy and maintaining professional standards which ensure 
the confidentiality of patient information. 

The focuses of the IS department and members of various clinical groups and professions, regarding the 
confidentiality of patient data, are not mutually exclusive. Rather, they need to support and complement 
one another. 

Beyond the walls of any health care agencylorganization are non-health care facility personnel who access 
patient-related information. These "secondary" users pose additional threats to the preservation of 
confidentiality and patient privacy. Patient-related information is used for scientific purposes 
(epidemiologic studies) and by regulating agencies and bodies (government programs). Computer systems 
in healthcare facilities fit into a huge supersystem with inherent complex societal issues pertaining to the 
information held in these systems. Conflict arises between the patient's right to privacy and the health care 
provider's duty of confidentiality and the requirements of "society to know". Therefore, it is mandatory 
that data released to and used by "secondary" users contain a degree of anonymity in order to protect the 
patient's right to privacy. "Opposing sentiments are that the needs of society supersede an individual's 
right to privacy1° ". 
Understandably, there are growing public concerns and fears about how well the information they 
provide care givers is protected (security). How confidential does it remain ("need-to-know" premise) 'and 
does it remain private? 

How do we, as care providers, reassure the public and alleviate the fears concerning "security -
confidentiality -privacy" of health records? 

Issues and Questions 

What information should be accessible to an organization or individual? Under what circumstances? 
What safeguards are in place to ensure that accessibility is restricted to allow access to authorized persons 
who "need to know"? A leading principle is the "the further the user is away from the patient's bedside, 
the less he needs person-related health care information'". 

Who has ownership of the information? Current Canadian Health Record Association (CHRA) 
guidelines indicate that while the patient owns the data, the organization owns the recordlchart. 
However, we must allso ask: who owns the data in a Health Information System's (HIS) database, who 
owns the data once it has become part of a larger, more global database? 

What is the basic tenet of care givers and service providers? The tenet is that a patient's information is 
private and must be held confidential. It is incumbent that healthcare providers "be prepared to exercise 
moral and ethical restraint in avoiding infringements on patient privacy"". Information belongs to the 
patient. Care providers cannot be advocates for the patient on the one hand if they violate the patient's 
right to privacy on the o the~  
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What is the role of professional codes of ethics? Although professional care providers, such as registered 
nurses, physicians, respiratory therapists, diagnostic technologists and technicians, ate bound by a code of 
&ics associated with their entitlement and profession, other personnel, who have access to sensitive data, 
ate not. Nurses, in particular, are patient advocates and must, therefore, be vigilant in protecting patient 
privacy and in ensuring patientfcare provider confidentiality. Licensure or position does not automatically 
give authority to access everyone's information no matter where that information is stored (electronic or 
paper chart; care provider to care provider). 

{ 

Where do we start to ensure the security, confidentiality and privacy of patient records and information? 
AS mentioned, the IS department is responsible for ensuring that the organizations' computer systems 
(and databases) are secure. No organization can 'accept unauthorized access to data classified as 
restricted or confidential*" and since this includes virtually all data retained in HIS, the scope of a security 
program is broad. Security must be stringent enough to preclude unauthorized access, but lenient enough 
to permit effective and efficient delivery of quality health care to the patient. 

It must be remembered that "the fanciest security devices and most stringent rules mean nothing if they 
are not actively managed and monitored on a daily basisl3". This, too, is the responsibility of the IS 
department. Policies and procedures designed to manage the creation, modification and deletion of user 
system and application accounts are an important part of any security program. Covert access to a health 
information system database is a real and serious concern. Disgruntled ex-employees have been know to 
tamper with data. 

A comprehensive computer security program must include ongoing employee education. Employees must 
be aware of the importance of assuring the confidentiality and security of all patient data retained in the 
organization's information system. they must be held accountable for following the security program 
guidelines and policies and for the security of data they access. Failure to follow security and 
confidentiality measures should be dealt with promptly to reinforce their importance. Employee 
education must stress that "data protection measures must also continue to provide protection for data 
handled in conventional manners -verbal and written1'". 

Regulations and Guidelines 

Guidelines, offered by Canadian health care organizations, attempt to address the socied and legal issues 
related to the preservation of privacy and confidentiality of patient information, as well as the basic tenets 
of a security program. These guidelines often serve as the basis for the development of individual health 
care facility security policies and procedures. 

In the United States, privacy and confidentiality are an individual's right. The Privacy Act (1974) 
guarantees a remedy in law should an individual wish to take action against another who releases 
confidential information to unauthorized persons. Canada offers its citizens no similar protection. The 
1981 "Report of the Ontario Royal Commission of Inquiry into the Confidentiality of Health 
Information" (also know as the Krever Commission) set forth widely accepted and adopted 
recommendations regarding confidentiality. However, no federal laws or provincial statues are in place 
specifically related to confidentiality of health information. In Canada, a voluntary approach to the 
development and implementation of standards to ensure and protect the privacy of patient information 
has prevailed. 

The 'Canadian Organization for the Advancement of Computers in Health" (COACH) has published 
'Guidelines to Promote the Confidentiality and Security of Automated Health Related Information 
(1989)". The guidelines cover a broad range of informational, administrative, financial, personnel and 
research issues, including those relating to the patient. The basic premise of the COACH guidelines is that 
policies and procedures pertaining to automated health related information records of an organization 
should reflect and support the same protocols of confidentiality as apply to the manually written records 
of that organization and should be made available to the public. 
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The British Columbia Health Association (BCHA) published a memorandum (Health Memorandum 
#211, July 1988) titled "Computers and Confidentiality: The Adequacy of Security Measures". The 
document outlines minimum requirements for the physical security of the computer and the software, 
which includes user access to the database and programs; the need for a transaction log of all user access 
to the systems; and recommendations that all sensitive portions of confidential information be encrypted. 
The structure is based upon recommendations made by the Krever Commission (1981). 

The Canadian Health Record Association (CHRA) has published a position statement and 
recommendations- "Security of Computerized Health Information (1989)". This document offers 
suggestions for the development and implementation of security poliaes and procedures in facilities 
having automated health records. The document further suggests that "any violation of security of 
computerized data andfor system may lead to loss of privilege and employment and all employees and 
data users shall sign a pledge of confidentiality that incorporates computerized health informationm.* 

An important part of this entire focus are the vendors who supply software to health care facilities. They 
must be prepared to address and support the need for concerns about security and confidentiality of 
patient-related health information. 

As is obvious by the number of agencies and organizations that have developed and published 
recommendations pertaining to the privacy, confidentiality and security of patient-related health 
information, the matter is not insignificant -neither in its scope nor in its importance. 

summary 
The public is becoming increasingly aware that information it shares with the health care system will 
ultimately find its way into a computer system. Records once confined to a doctor's office or a hospital's 
Medical Health Records department now find their way into many other places - insurance offices, 
government agencies and ministries and credit bureaus, etc. 

Not only is the privacy and confidentiality of a patient's personal health information at risk, but the 
security of the systems containing that information becomes increasingly vulnerable and difficult to 
administer as the number of users increases and as care facilities and agencies move data outside the walls 
of the organization. 

The regulations pertaining to security of traditional paper patient medical records serve as a protection 
for patient privacy. Howwet, since computers provide easy access for purposes of obtaining patient 
information, these regulations are incapable of assuring the same levels of security for automated health 
records. 

Within each organization, a balance must be struck which will ensure the privacy of the patient, while 
providing the organization with the technological, work-related and patient care advantages offered by a 
Health Information System, and be able to address other needs of society. 

The components of privacy protection -security and confidentiality -are highly inter-related and 
interactive. One cannot be addressed in isolation from the othet Nor can policies, procedures and 
regulations be applied to one aspect of privacy, while ignoring the others. The assurance of confidentiality 
is the responsibility of every individual who comes in contact with patient information. The application 
and monitoring of security measures is the responsibility of the Information Systems department. the 
implementation of and adherence to security measures is the responsibility of every employee and of 
everyone authorized to access the system. "Managing security is not an easy task, but the alternative is 
too nightmarish to consider. "l6 
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Abstract 
The real health record of any patient is usually distributed over many institutions. This characteristic 
entails several disadvantages. The current electronic health record applications are reviewed and identified 
as closed health record systems. Attention is drawn to some problems of these approaches. The use of 
advanced card technology as a replica of the closed health record system is unklikely to provide a remedy 
to these. The open health card system is proposed as an alternative. Its features are laid out and discussed. 
The paper asserts that this approach, based on a network of computerized health record systems which 
uses advanced card technology to index each patient's distributed medical record, is both feasible and 
advantageous. It is suggested that this approach may be the only way to resolve common drawbacks of 
the distributed health record. 

1. Introduction 
The complete health record of a patient is usually distributed over many institutions. These may include 

institutions beyond typical health care facilities, such as schools. This distribution of data entails 
problems such as redundant procedures to obtain data, data unavailability in emergencies, problems of 
access control, etc. 

In addition, health records are typically recorded on papa They may contain other media, such as x-ray 
films, histologc slides etc. Even the paper based records are largely unstandardized in contents, often close 
to illegible and incomplete. These latter characteristics entail problems of relevance and usefulness not 
only for purposes of quality assurannce, financial and legal accountability, as well as research, but even 
for patient care. While these problems are attempted to be addressed by the development of electronic 
health records"), in particular the development of a standard for a primary care record, as well as a 
standard for the longitudinal patient record(*', these efforts do not solve the problems incurred by the 
distribution of the patient record. 

It has been proposed to use advanced card technology to address some of the latter problems. This typeof 
solution is usually conceived as some type of advanced card, such as a card incorporating a micro chip, or 
an optical storage card, which contains - ideally -all of a patient's data. The patient retains this device 
and presents it to the health professional during care encounters. The health professional is equipped with 
the required enabling technology, such as card readerdwriters and computers programmed to handle 
electronic patient records. We call this approach -of which there exist many variants - the health card. 

In this paper we will review the characteristics of this type of approach to an electronic patient record, 
which we call the 'closed health record system'. We will review a number of common problems with tis 
approach and show that an alternative, the 'open health record system' is able to solve a number of the 
problems outlined above, as well as those problems associated with the closed health record system. 

2. The Closed Health Record System 
The closed health record system has a number of characteristics which limit its scope and usefulness. 
Usually, a given institution, such as a hospital, a company providing electronic health record systems, a 
government agency or a standardization body defines the contents and organization of an electronic 
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health record system. This leads so far in practice to a limited scopeof the contents defined in such a way, 
since the variation in demand between different health disciplines, including, e.g., community health 
nursing, general practitioners, dentists, laboratories, radiology departments, acute care or rehabilkitation 
hospitals, is very greatr indeed. If the physical layout of the health record system is defined in addition -
which in practice it usually is -the limitations of the resulting system are even more severe since we are 
now dealing not only with different contents but also with mutually incompatible h a r e  and software 
architectures. 

Currently, the introduction of advanced card technology into the electronic patient record amounts to a 
transposition of the dosed health record system to advanced card technology. It is unlikely and there are 
certainly no signs that the problems which ail the approach in the context of the conventional electronic 
health record are avoidable in this context. On the contrary: it is quite likely that, if the current 
experiments and developments progress for a few more years, there willbe a host of mutually 
incompatible 'dosed health card systems' in use. In France for instance, where the technology is most 
advanced, there are different health cards in use for military personnel and their family members, for 
maternity and child care, for diabetics, for dialyais patients, to name but a few. It is conceivable that a 
pregnat diabetic wife of a soldier is furnished with three cards. It is further possible that in case of an 
emergency all of these cards are of no use because the health attending professional is not equipped with 
any of the devices required to make use of these health cards. 

Other limitations of the dosed health card system have been reviewed in greater detail elsewhere (3,4). In 
brief these comprise: 

- finite and hence limited storage capacity 

- dependency of enabling technology 

- problems of backup and availability 

- problems of data consistency 

- problems of access control and ownership 

- . problems of mutual compatibility. 

3. The Open Health Record System 

We propose&'' to investigate an alternative approach, which we call the 'open health record system'. It is 
based on conventional closed electronic health record systems which are linked by wide area network. 
The system also includes advanced card technology (cards and associated enabling technology, sych as 
readerdwriters). The use of the card is however restricted to providing pointers to various components of 
the health record of a given person, and their location in the network of patient information systems. 

The complete features of the proposed open health record system are as follows: 

- The health card contains an index to the health care computers which store the patient's health data. 
The only data stored on the card are essential patient attributes such as blood type and allergies. 

- The health data are retained on the computer of the institution which originally acquired them. The 
data are retained in whichever local format is used by the specific institution. 

- The data are accessible through a wide area computer network. 

- As data are transferred over the network, they are formatted in accordance with a health data exchange 
standard such as MEDW' or HL7'". 

- The health card is presented by the patient at every visit. An entry for the encounter is appended to the 
index which identifies the type of data acquired. Any irrelevant or expired entries could be deleted from 
the index at the same time. 
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- A copy of the index is saved on the provider's computer after the card update process is complete. 

- If a provider needs data from a revious encounter at another institution, the index is used to locate the 
data and the network delivers tRe data to the point of care 

- Data are transmitted only after receiving the informed consent of the patient and the authorization of 
the provider who collected the data. 

- Formal regulations and procedures can be instituted to gain extraordinary consent and authorization in 
emergencies. 

4. Discussion 

An open health record system uses health cards in conjunction with a networked electronic health record 
systems. Problems associated with a closed health card system are mitigated. 

With the open system, health cards no longer place real limits on data storage capacity. The patient's 
medical record can be partitioned over a network of health care computers. Not only are the computers 
capable of storing much more data than any type of card, but they are easily reconfigured to provide 
more storage as it is needed. In this fashion, digital recordings of documents, biosignals and images could 
be readily included in the electronic medical record. 

Data are not restricted solely to those typeswhich can be conveniently stored on a health card. As the 
data are stored and processed on a health care computer (not the health card), any modality which is 
compatible with the computer is compatible with the record system. The only limiting condition is that 
the network's standards support data exchange in the given modality. Indeed, the network does not need 
to transfer the actual data; FAX and mail could be used just as easily once the card's index reveals where 
the data are stored. In fact, some of the closed health card systems can already be used in this fashion"-". 

With an open card system, card technology is independent of the evolving technologies in diagnostic 
equipment. The organization of the card data is unconstrained by the different typesof health care 
providers making use of the card. The card easily incorporates data originating from such areas as home 
and community care as they are integrated into the total patient care concept. This is in contrast with the 
conventional, closed healh record systems which have an inflexible data organization based on the 
existing technologies and health care delivery structure. 

An open card system is able to accommodate heterogeneous hardware and software provided that they 
conform to the network data exchange standards and they have the card enabling technology. 

Authorization in an open card system depends on the security protocol of both the card and the network. 
In a closed system, the card carries a fixed authorization matrix for the actual data. In the open system, 
the card carries a matrix to control access to the index but not to the data. Through network security 
protocols, flexible authorization procedures can be instituted where the attending providg the provider 
who acquired the data, and the patient play a role. 

With an open card system, duplicate copies of the data are unnecessary because dam are accessible by 
means of the network. The card index provides a means to address the different partitions of patient data 
for an arbitrarily large number of health care systems. Institutions can readily join the open card system 
after its inception without affecting the other participants. Each institution is responsible for the 
maintenance of only its own records. 

Whenever a card is returned to the,patient after an encounter, the index is stored automaticaly on the 
health care system. This is feasible by virtue of the small amount of storage required for the index. If the 
card is lost or destroyed, the index can be reconstructed easily by revisiting the last point of care. 

Clearly, our concept extends the enabling technology for closed card systems to include a WAN. 
.Standards for the card index must be defined and a network must be built which supports secure 

exchange of health data in conformance with a standard. Work on these standards is well advancedn0) and 
other related work is in progress (l1'. The Health Link network developed by us is a prototype candidate 
for a network that supports an open health card system(*-"). 
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One crucial question is whether or not a network cansupport the open card system with a suffiaently 
throughput and short response time. In the majority of care contacts, there is no need for data 

exchange as the attending provider's health record system already contains most of the relevant 
information. Investigations in Germanfin show that practitioners communicate with other institutions 
for less than 20 percent of their patients and for less than 5 percent of their patient encounters. In the case 
of acute care hospitals, on the other hand, requests for material from previous encounters at other 
institutions occur for nearly l00 percent of patients. However, the relevance to patient care of speafic 
observations in the medical record decrease rapidly with a uhalf-life" of approximately six months. 

The low volume of data transfer and the infrequent data ques t s  fit well with the concept of the open 
card system. The system avoids storage of time-sensitive data on health cards while it is consistent with 
maintainance of long-term medical records for legal, scientific or administrative reasons. 

Response time is dependent on network contention, message size, and data link capacity At the outset, 
the card system would be lightly used and small, character-based messages would be most common. As 
user demands grow, improvements would be made to the network. For example, Broadband Integrated 
Services Digital Network (B-ISDN) could be used. Thus, network capacity should not impair an open 
card system. 

There are two additional concerns. The first relates to user acceptance thresholds. The card system 
becomes attractive only after a sufficient number of providers subscribe to the system. A recent estimate. 
places the threshold for cost effectiveness of health care networks at a level of 60 to 70 percent of health 
care providerdlQ. This constraint will be difficult to overcome if there are no major initiatives to provide 
the infrastructure. 

The cultural acceptability of the card system for both the patients and the providers is a second major 
concern. Although the open card system provides sophisticated authorization control, the concept of 
open data exchange may impede wide spread acceptance over the short term. In any case, it would have 
to be examined thoroughly from a legal and ethical perspective. Procedures to safeguard against misuse 
will have to be developed. 

5. Conclusions 

The proposed open health card system is based on a combination of networked health record computers 
and advanced card technology. It may beihe only way to achieve a comprehensive machine-readable 
health record in an environment of cooperative health care and mobile populations. This approach seems 
realistic and may offer several important advantages over today's dosed systems which are application- 
restricted or which lack advanced card technology. The concept places renewed emphasis on the 
development of open WANs and exchange standards for health care data. Success depends on the 
provision of the required infrastructure. Legal and ethical implications of open systems need further 
investigation and appropriate procedures need development to prevent abuse. 
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Using Hypermedia and Case Study Simulations to Teach Nutrition 
Wchael D. Hamlin and Gregory M. Stemp 

School of Dentistry, University of Washington 
Seattle, WA 98195 

As more and more health care professionals turn to holistic heath approaches, nutrition is being 
recognized as a key component in health care planning and assessment. Despite this assigned importance, 
however; nutrition is often given short shrift in health education, generally relegated to a few sessions 
spent looking up information in the back of nutrition textbooks. This problem is especially acute in 
disciplines such as dentistry, where the important role of nutrition is not always readily apparent. To help 
address this issue, we are developing a computerized nutritional program which will consist of two 
primary components: a hypermedia database of nutritional information (providing quick, easy, and 
efficient access to basic nutritional facts, facts which are in turn supplemented by the use of graphics, 
video, and animation), and a series of case study simulations, in which students can practice diagnosing 
and treating nutrition-related problems in a realistic, yet non-threatening environment. In this paper, we 
detail the nature and development of this computer program, and demonstrate how it can be used not 
only in health science education, but as a tool for clinical practice and patient education as well. 

The Nutrition Program: Motivation and development 

Health Sciences education in the United States, like much of the education in the other subject areas, faces 
a number of instructional and curricular problems. A partial list of these problems includes: 

Basic science concepts that are not integrated with one another; 

Basic science instruction is not integrated with instruction in clinical science; 

Basic science information is not quickly accessible; 

Too much reliance on lecture and rote memorization; 

Implicit rather than explicit teaching of expert problem-solving procedures. 

Cognitive theory and principles of learning 
Let's begin with a brief foray into cognitive theory and how it can impact the design process. A number of 
fundamental learning principles have been derived from research in cognitive psychology, and these ideas 
must form the foundation of any CA1 program: 

Learning should involve active participation and include opportunities for interaction with the material. 
Learning is more likely to occur when the student takes an active, hands-on approach to the material. 

Different people use different learning styles, so information should be presented in different modalities. 
The computer is unique in its ability to accommodate each of these individual learning styles. 

Learning is most effective when the material is relevant to some issue that the learner is interested in at 
the moment and if this material can be placed in an applied context; we all know, for example, about 
the big gap that exists between the classroom and the clinic. 

Admittedly, that all sounds very impressive; howeveq problems quickly arise when one moves from 
theory to design. How exactly does one incorporate cognitive learning principles in program design? 
Unfortunately, we can't give you all the details in this one short article. However, we can encourage you to 
begin thinking in terms of a "learning environment," as opposed to a sequential lesson plan. Learning 
environments consist of a number of different characteristics including: 

A concrete representation or model of the concepts presented. If you are teaching people how to play 
the piano, then they should actually sit at a piano (or a reasonable facsimile of one) and play. Case 
studies can provide an excellent representation of this principle. 
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~ d y feedback. Students need to be continually informed of the progress they are making, and given 
assistance and clarification when needed. 

w o n  of student errors'and, ideally, some model of the typical uset Too often our educational 
system has an impact only on those who already know the material. 

Clear goal structures of procedures.A radical innovation: students should be told what they are doing, 
and why they are doing it. 

~~plementing learning theory with multi-media programs 
Essentially, multi-media software differs from older forms of CA1 in that it allows for presentation of 
information in a number of different modalities: text, graphics, animation, video, and sound. It allows for 
all of these modalities to be presented at the same time or in various combiations. Furthet, it allows for 
the design of non-linear formats - hypermedia - so that text (or text and other media, such as graphics, 
video or sound) can be linked. This allows learners to move through the material in either linear or non- 
linear fashion as befits their learning style. Older forms of CA1 may have allowed some or even many of 
these capabilities but at great expense and with great programming difficulty. The goal of modern multi- 
media software and hardware companies is to provide the capabilities to play multi-media programs and 
to improve the designers' ability to create it inexpensively. 

Components of the hypermedia program: 
The database 
The nutritional database is an assembly of facts and multi-media presentations of various elements of 
nutrition. The interface will provide access to various parts of the database via a computerized menu. 
Information can be read in a linear fashion, or the learner can follow the conceptual linkages that have 
been designed into the program to improve their understanding of the nutritional explanations. For 
instance, the learner might use a menu system such as the one presented below: 

MAIN NUTRIENTS 
Carbohydrates 

Proteins 
Lipids 

Vitamins 
Minerals 

Wishing to follow-up on nutrient information, the student might choose Nutritional Elements-from the 
Main Database Menu. This would lead the student to a second menu that lists the Main Nutrients. From 
here, the student might choose Carbohydrates and be led to a third menu that lists relevant information 
about the nutrients 

CARBOHYDRATES 
Structure 
Function 

Classification 
Body Interactions 

The database also contains multi-media representations of the nutritional information so that learners 
can call up pictures, anirnations, and video formats. The structure of the database will mirrors the 
instructors' knowledge. In computer terms, we are creating a knowledge representation in the form of a 
computer interface. 
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Case study simulations 
In the case study simulations m ~ u l e ,  the interface provides a representation of the main components of 
diagnosis. A student might choose from a number of different cases or a the computer might present the 
cases in a prespecified ordet The interface for each case is the same and offers a set of options. For 
instance, a student might see a menu like the following: 

MAIN CASE ISSUES 
Symptoms 

Impacting Factors 
Nutritional Elements 

Assessment Issues 

From this interface, the student can request tests, patient history and other relevant data Because the 
simulation and database modules are linked, the student can also request basic nutritional and 
physiological information from the database if the student finds he or she needs some reinforcement on 
general principles necessary to diagnosis. As you can see, this allows the student to see basic science 
concepts in a clinical context. 

Assessment 
The simulation and database modules can be programmed to track and record all of the student's 
progress, route, requests and performance on quizzes. In this way, the program is an important tool for 
educational evaluation as well as for research into the types of information that people typically request. 

What does it take to write a multi-media software program? 
The design process usually consists of two general steps: 

Task analysisConceptua1 representation, and; 

Interface design 

The health professional will likely be involved mostly in the first phase, where the topic is broken down 
into the component concepts. The health professional will make decisions about linkages among concepts 
and will need to choose the visual media such as radiographs, clinical photos, and other exhibits. The 
steps in this phase include: 

Problem identification 
What situation exists that could benefit from computerization? 

Specification of lesson/program content 
What information do you want to present, stordretrieve? 

Media selection 
What kind of media are available to you? 

Lesson design 
Basic layout of topics and supporting media 
Places for text and/or demodsimulations 

Conceptual linkages 
Which concepts are linked? 

Quidtest placement 
Where to place quizzes and type of feedback you want to provide 
Format of quizzes 
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Identification of topics that might require more kedback 
Interface specification typically involves an interaction betweenthe content expert and a programmer 
/instructional design= Unfoitunately, programmrlinstructional designers are a rare breed. More 
typically, the content expert must work w~th someone who is a programmer but lacks an understanding 
of effective instructional presentations. This often leads to programs where the programming issues end 
up taking precedence over issues of instructional design. If the health professional does not have access to 
an instructional designer who understands interface design, he or she will have to do some extra research 
into the elements of good interface design. The following stepsare suggestions for elements to consider: 

Model specification 
A conceptual model formed by the user of the information he manipulates and the processes he applies to 
that information. The interface should guide the formation of such a model 

Command language 
The interface should use a natural set of commands such as those used in many photocopiers or 
calculators. Icons should use words rather then pictures alone 

Feedback 
Acknowledge receipt of commands 
Give helpful explanatory messages 
Indicate selection of objects on the screen 
Echo typedcommands 

Information display 
Show the state of information manipulated. 
Tell user about commands' effects. 

Many health professionals are daunted by the amount of time required to carry out these steps. We 
suggest starting out with a very small section of a lesson and work through the steps necessary to work up 
an acceptable presentation of that information. Many designers draw maps and create storyboards 
similar to those used by cartoonists. Although one should start with a single module, it is important to 
have some idea about the larger lesson structure it fits in so that it can be expanded later and not require a 
major overhaul of the lesson design. 

In general, the design of multi-media programs is a collaborative affair and requires the skills of content 
experts, instructional designers, and programmers. Be sure that the programmer you choose has some 
experience with graphical user interfaces, i.e., those that use icons, and ask to see some of their work. 
After the content, interface is the most critical aspect of the piece and it must be intuitively obvious to use, 
even to the computer novice. The designers should work to insure that all screens and modules require the 
same operations. They must also give the learner constant reminders about their location in the material. 
This can be done by using large, consistent labels on all screens. 

Although our nutrition program is designed for students, we think that multi-media programs have a 
place in patient and general public health education. Obviously, computers cannot be transported as 
easily as paper-based materials (at least for the time-being) so multi-media presentations are not 
applicable in all situations. We believe that they have a place in settings such as clinics or similar 
environments where the public can access one or more computers. We believe that the multi-media 
presentation is an effective way to teach health related information if it capitalizes on proven learning 
principles. Multi-media presentations have the ability to capture learners' attention and keep them 
motivated by presenting information in a dynamic and adaptive fashion. 
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Interactive Computer Technology 
in the Rehabilitation of Nursing Home Residents 

Douglas McConatha 
West Chester University 
West Chester, PA, USA 

Among the important objectives of any intervention strategy aimed at improving the quality of life for the 
more than 1.5 million long term care (LTC) residents in the United States are 1)the enhancement of 
personal autonomy and 2)the creation of a match between person and environment. A variety of studies 
have reinforced the importance of personal control and self-determination in improving the qu ality of life 
in older adults (Langer and Rodin, 1976; Rodin, 1986; Agich, 1990). Other investigators have presented 
arguments regarding the negative effects of environmental press upon the personal adaptation levels 
encountered in personenvironment transactions (Lawton and Nahemow, 1973). For the residents of 
many nursing homes these objectives are addressed through rehabilitation andtor modifications in the 
care environment. 

Rehabilitation is usually geared toward improving an individual's functioning to a point where services 
are either no longer needed o~ as is the case for many LTC residents, their further regression is prevented 
or delayed. This approach, which is based on a medical model, is usually supplemented with activity 
therapies. "These (activities) are presented by trained activity workers, and, at least consist of the famous 
'BBC': birthdays, bingo and crafts for which nursing homes are so well noted" (Abramovice, 1988, p. 
100). Improving or maintaining the residents' functional abilities while providing activities in which new 
or regained skills and competencies are used is also useful in matching the individual with the LTC 
environment. This may subsequently enhance a sense of autonomy and self determination as well. 

Euvironmental Press (EP) 
Modifications in the environment can influence the degree to which individuals are required to adapt to 
changes in their functional abilities. As Hooyman and Kiyak (1988, p. 8) state "Environmental press 
refers to the demands that social and physical environments make on the individual to adapt, respond or 
change". LTC facilities can reduce these demands and increase the adaptive level of their residents by 
reducing environmental press. This is done by placing ever decreasing demands to adapt upon the 
resident who is declining in functional status. The assumption here is that maximum comfort and 
performance levels can be achieved as the individual's functional abilities and competencies decline 
concomitant with decreasing demands from the environment. Thus low levels of EP matched with low 
levels of competence can result in positive affect and adaptive behaviour just as high levels of competence 
and EP can produce the same results. It is the mismatch of person and environment (high:low/low:high) 
which produces negative affect and maladaptive behaviouc 

Margin Theory of Needs 

A factor which is often overlooked in the LTC arena is the propensity older adults have to maintain a 
margin of ability and power that they enjoyed in their younger years. This matgin does not refer to the 
absolute level of skill or ability of an individual, but rather to the excess of these elements above and 
beyond that which is required to function adequately in the environment. McClusky (1974) refers to this 
phenomenon in his Margin Theory of Needs. He argues that older persons have a need to maintain this 
margin, which is a function of the relationship of "load" (demands) to "power" (competencies). This 
margin is pursued in order to maintain some minimal, yet satisfying, level of autonomy. 

McClusky assumed that individuals derived enjoyment from their ability to participate in a variety of 
activities and to achieve levels of competence within these activities which satisfy their personal 
expectations. His theory identifies five categories of need which should be addressed in order to maintain 
the necessary margin for "successfuln aging. These needs can be classified as 1)coping, 2) expressive, 3) 
contributive, 4) influence and 5) transcendence. Examples of the ways in which these needs are met can be 
found in Table 1. 
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Table 1 

McClusky's Margin Theory of Needs 


categories Examples 


COPING BASIC EDUCATION; READING; ECONOMIC WELL-BEING; 


EXPRESSIVE CREATIVE USE OF THE SENSES; TALENT EXPLORATION; 


SPONTANEOUS EXPRESSION OF THOUGHTS AND FEELINGS 


CONTRIBUTIVE BEING USEFUL, WANTED AND NEEDED; SERVING OTHERS 


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INFLUENCE SOCIAL CHANGE; POLITICAL POWER; PERSONAL CONTROL 


(McClusky, 1974) 
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The EP model stresses that a reduction in skill or ability among LTC residents can be matched with a 
decrease in environmental demands to improve positive affect and adaptive behaviout The Margin 
Theory of Needs dictates that, rather than attempting to match these simultaneous decreases, effort 
should be placed on the improvement of skills and competencies even though the 'press" created by the 
LTC environment is, in many cases, exceptionally weak, (e.g. the 'BBC$). By increasing the margin of 
competence above the levels required by the environment LTC residents may regain some, if not all, of 
their earlier levels of autonomy. 

The EP model is a very useful analog when combined with traditional activity therapies and rehabilitation 
efforts. However, newer approaches which incorporate technological innovations may shift the emphasis 
more toward the Margin of Needs to answer some of the problems facing today's LTC resident. 

In order to regenerate previously obtained levels of autonomy, the categories of need outlined in 
McClusky's theory must be addressed. Thus there is a need for rehabilitative and activity therapies which 
increase an individual's sense of coping, expression, contribution, influence and transcendence. This poses 
a problem in an environment which has reduced expectations and little if any environment demand being 
placed on the individual. In fact many nursing homes may fall into a self fulfilling prophecy for the 
resident. For example, while noting changes in ADL levels, cognitive functioning or depmion the staff 
may continue to decrease the demands placed on the individual. This is reminiscent of the characteristics 
of the Social Breakdown Model. If instead a Social Reconstruction approach is taken and focus is placed 
on the acquisition of skills and competencies, autonomy and adaptive behaviour may be achieved morr: 
readily. 

There is an activity and rehabilitative tool which lends itself readily to the task of margin building and can 
easily be incorporated into the low press environment at the LTC facility. The use of data based 
interactive computer services can provide not only the rehabilitative benefits of mental stimulation and 
challenge, but also offer practical benefits which directly impact upon the competencies and autonomy of 
the individual. 

Successful computer programs at the Stein Gerontological Institute and the nationwide Seniornet project 
have paved the way for research in this area (Faucher et el. 1990).Computer use in general among the 
older adult population is increasing. Weisman (1983) reported on a three month pilot study at the 
Hebrew Home of Greater Washington D.C. in which computer video games were made available to the 
residents. The results documented improvements in self esteem and mental stimulation as well as in 
simple enjoyment. 

The Study 
The putpose of this investigation was to examine and document the effects of interactive computer based 
education and training on the rehabilitation of LTC residents. It is hypothesized that residents trained in 
the use of interactive computer services will demonstrate improvements in the areas of ADL, cognitive 
functioning and depression. 

The program chosen for the study was PRODIGY. This program, which is owned and marketed by Sears 
and Roebuck Inc. and IBM, is extremely user friendly, has excellent graphics and requires a minimal 
amount of training. The features on the service are very diverse and include electronic mail, an 
encyclopedia, bulletin boards, games and other educational, recreational and informational options. 
Table 3 gives an overview of the available services on the PRODIGY system. 

Fifteen volunteer residents and a sample of fifteen non-participants matched on the study variables, 
activity time, sex and age were studied over a nine month period. The participants were trained following 
the procedure guidelines presented in Table 2. Pre and post measures were obtained on ADL levels, 
depression and cognitive functioning for both the study population and the control group. 



89 Consumer Empowerment: Professional 

~esults 
Measures of the Activities of Daily Living (Katz et al. 1970), The Geriatric Depression Scale (Yesavage 
and Brink, 19 83), and the Mini Mental Test of cognitive function (Folstein, 19 75) were used to assess the 
impact of the program upon the status of the participants. The statistical findings are presented below. 
Narrative feedback from a variety of individuals involved in the study is also reported. 

Activities of Daily Living (Katzet al. 19 70) 

Activities of Daily Living index was administered to project participants. Using a combination of the Katz 
items, and some additional mobility items, scores were recorded to rdect values ranging from 0 
(completely unable) to 24 (completely able). The project participants showed increase from an average 
score of l 0  to an average of 11.75. The control group dropped from 7.8 to 7.5. This change was 
statistically significant for the participants (t= 1.67;.p < .OS). For the control group, even though a 
decrease was measured, this was not a statistically s~+t change (p > .IS). It should be noted that the 
control and study groups did not have comparable ADL scores at the outset. This was due in part to the 
volunteer sample. 

Geriatric Depression Scale (Yesavage and Brink, l 9  83) 

Scores for the participants dropped on this scale from an average of 20 to 17 with the possible range 
being 0-30. This produced a statistically significarit change (t = 1.99, p < .OS) in overall depression scores. 
The control group showed no statistically significant change, but did Increase their depression scores on 
average from 17.23 to 17.92. 

Mini Mental Test (Folstein, l 9  75) 

Cognitive ability of the participants as measured by this instrument was higher for the participant group, 
7.84, than for the control group, which was 6.8. (The range for the test is from 0, no cognitive function 
score to 12, highest cognitive function score). The change from pre to post test shows that the participant 
group increased their cognitive functioning to 7.92 (p c .OS) while the control group increased to only 
6.87 (p> .OS). Though both groups increased in cognitive functioning over the course of the study only 
the participant group show a statistically significant increase. The increase in both groups is a result of 
careful attention to the rehabilitation of all residents provided by the facilities. 

Personal Observations from a Resident 
Mt R is a resident who has shown steady and increasing interest in this program since its inception. "The , 

Prodigy system is both fun to play and it is a useful tool, in various fields. I enjoy being able to look up the 
stock market, the weather reports, and the Highlight features. The games provide lots of entertainment. I 
am particularly addicted to "Where in the World is Carmen Sandiego?" A hard printout would afford me 
the opportunity to easily write letters which my Parkinson Disease inhibits. The other feature of 
particular importance is the encyclopedia. It opened up new horizons for me." 

Personal Reactions by a Family Member 

The following reaction is by the wife of Mc S. She works part-time and through her work experience with 
computers she encouraged her husband to participate in the project. Mrs. S is now involved with her 
husband in the group Computer Club offered at the nursing home. 

"The computer program gave him something different to think about. He enjoyed it and looked forward 
to the days (of his sessions). He enjoyed the sports, racing car programs, news and also writing letters to 
students. He wishes there was more of it. It was hard for him to understand, but I think he tried. The 
student was such an inspiration and a good teachec" 
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Personal Reactions from an Administrator 
'The program has been in effectat our nursing home since September 1990. During this time I have 
noted a change in several of our participating residents. I have seen an improvement in these residents' 
level of responsiveness, their self image, as well as their self esteem 

Mt RT is much more aware of his own personal appearance. He is more receptive and responsive and 
seems m be a much happier person. 

Mrs. BC, who we have never been able to interest in anything else, enjoys this program and it is the only 
thing she looks forward to on a regular basis. This program could be very benefiaal to many of our 
residents on an on-going basis." 

Policy and Procedure Guidelines 
The implementation phase of a project like this requires time and effort frequently unavailable in a care 
setting. This may be the case because of the demands and expectations placed on what is often too small 
of staff. Start up activities may require outside assistance. Howeveq once the program is in place 
maintenance of the activities do not demand an inordinate amount of staff time. The guideline presented 
in Table 2 were employed during the study and offers suggestions for implementing a program of this 
nature. 

Conclusion 

The outcome of this study indicates that interactive computer based training can be used as an effective 
activity and rehabilitative tool. It can be argued that educating LTC residents in the use of these services 
enhance autonomy and the margin of power and control which can be exerted over the environment 
regardless of the demands, or lack thereof, that they encounter. In essence this type of personnel extension 
into the community via electronic means allows residents to regain coping, expressive, contributive, 
influence and transcendence skills which would otherwise be unattainable in their present environment. 
Interactive computer technology opens up access to levels of communication and personal control that 
impact directly on the quality of life for "confined" individuals. Indeed the term "confined" loses much of 
its meaning when the world is at one's fingertips. 
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Table 2 

6. Demonstration to all interested residents 

- This should be held in small groups so that 

all the residents can see the monitor and hear 

the instructor. 
- Identify interested individuals. 

( 3 )  - 7. -selection Process The selection method should be a volunteer 

- process. 
For the most part, participants should have . 
the ability to carry out limited, multiple 


- Those who volunteered that cannot fulfill the 
step tasks. 

comprehension requirement should be placed on 

a "Buddy Systemw with those who can fulfill 

requirements. 


8. 
- Training Participants 
Training the.participants should be 
implemented in groups of two. 
- Minimum training time should be three (45 
minute) sessions, for two weeks. This equals 

approximately five hours of train in^. 


- Training will depend on the participantfs 
ability. 


9. Identify those individuals who have mastered 

the program 
- Match these individuals with those who did not 

meet these requirements in step number seven. 
- This is very beneficial to the program because 
it gives others the confidence that they are 

also able to learn 

the program as well. 


- The individuals who have mastered the computer 
are vital to the program because they 

alleviate the staff members from one-on-one 

training and promote others to work in groups. 


(ongoing) 10. Encourage independence and continuous 

education for the residents 
- The on site coordinator needs to keep the- -

participants abreast of the new features. 
- raining new volunteers should be continuous. 



Table 2 

(ongoing) 11. Continuously edutating staff members about 

the program 
- Meetings

- Flyers about the new features of the program 

- Updates about the program may be included in 
can be distributed to encourage use. 

the facility newsletter. -
- Promote discussion about the program between 
staff and participants. 


(ongoing) 12. Family members of participants can also be 

included in the program as an ongoing 

process 
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Computer-Assisted Maintenance of Physiaan Competence 
SM Edworthy, MD., MM Watson, MSc, J Mays, 

AC Watson, J Parboosingh, MB CHB 

The level of health care in a community depends upon many factors. One of the most fundamental of 
these is the continuing clinical competence of those doctors, nurses, physical therapists, psychologists, 
pharmacologists and other professionals who provide this care to members of the community. Although 
clinical competence is based upon formal training and experience, it typically erodes over time if there is 
not considerable effort on the part of the professional to remain current with: innovations in technology, 
advances in scientific knowledge, and changes in diagnostic, treatment and management methods. The 
maintenance of competence, therefore, is a weighty concern for professional bodies, for individual health 
professionals and for patients who must depend upon others for the best possible care. 

The Problem 
In the field of medicine there is a plethora of continuing education activities. These range from self-
directed learning, such as practice audits, learning projects, audio tapes, videotapes and computer assisted 
learning packages -where the learning activity is planned and monitored by the learner, to formal 
continuing medical education (CME), such as conferences, workshops clinical rounds, standardized 
patients and teleconferences -where the learning activity is organized for the learner by others. Each kind 
of activity has strengths and weaknesses depending on such factors as: the opportunity for physician 
input into planning the program, the degree of relevance to the learner, the opportunity for interaction, 
the amount and timing of feedback, the material-medium fit, accessibility of the program to participants, 
costs and time commitment required. The challenge to the practicing physician is how to determine which 
activity or activities will be the most effective for his or her requirements, and the challenge to the 
providers of CME activities is how to best respond to these needs. 

The Response 
In response to needs of physicians and professional societies, the Royal College of Physicians and 
Surgeons of Canada is introducing the Maintenance of Competence (MOCOMP) Program"'. The 
MOCOMP Program is directed by a planning committee of sixteen specialists representing nine national 
specialty societies. This program has devised a standardized credit rating system to evaluate the 
educational value of CME activities. It also features voluntary enrollment and encourages physicians to 
plan their CME and obtain feedback so that they may compare their activities following a standard set by 
their peers in a non-punitive, confidential normative referenced fashion. 

As part of the regulated selection of continuing medical education options, MOCOMP is supporting the 
development of a series of computer-assisted physician education modules. This series is entitled "Medical 
Decision Points". Funding for this has been obtained from the pharmaceutical industry and the Medical 
Research Council of Canada. 

Medical Decision Points 
Medical Decision Points, programmed in "Authorware" language, is an interactive learning environment 
where content is tailored to the interests of specific medical specialties Content areas are packaged in 
individual modules in which patient cases, case-related basic science information and appropriate 
references are presented. Each module addresses diagnostic and management situations relevant to 
practicing physicians in an environment encouraging selfeducation. Each module is based on a common 
template structuring the presentation of basic clinical information, literature references and case 
scenarios. Graphic and video material, x-rays, heart sounds and voice messages can be used singly or in 
concert. Content for the individual modules is provided by experts in the field, using a guideline provided 
by the authoring staff. 
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1.Why Computer-Assiswd Instruction? 
Computer-assisted instruction (CAI) has proven effective for a variety of audiences in many different 
fields (e.g., U )and this form of instruction is now commonly found in medical centres across the United 
States and Canada. User acceptance of CA1 is increasing as familiarity with computers"'and the 
capabilities of authoring programs increase. Computer programs are becoming highly interactive, 
information can be updated with ease, feedback to users can be immediate enhancing the learning effect, 
and performance can be monitored by those involved in CM..For these reasons and because computer- 
assisted instruction has the potential to have a high educational credit rating, MOCOMP has added CA1 
to compliment the more traditional methods of instruction used in CME. The wide use of the personal 
computer at home and in physician's offices supports this decision. 

2. Why Authorware! 
Medical Decision Points is programmed using "Authorware", an educational development language. A 
number of authoring programs exist; however; "Authorware" has many features which permits rapid 
development of sophisticated interactive educational material. It allows easy editing whereby the content 
and the structure of the program can be changed at any time. For example, macro-like segments can be 
inserted or deleted and these in turn can be edited. "Authorware" provides an array of effects which 
include hypertext, animation, movies, sound and colour; moreover, audio, graphics and video screens can 
all be imported and orchestrated with other aspects of the presentation. 

The program permits a high level of interaction and navigation control (path chosen through the 
program) by the uset It has the capacity to track any of a number of performance indicators, which in 
this instance are: "total health care dollars spent", "best path to diagnosis", "clinical time used" or 
"diagnostic decision making". Tracking is expected to engage the physician in some of the realities of 
patient care and provide feedback for the user and for the providers of CME. 

3. The Modules 
Each module, while sharing the same structure, can be tailored to the specific information, evaluation and 
background referencing requirements of contributing specialists. For example, basic science information 
on a topic can be accessed in a table format with increasingly detailed information available by selecting 
highlighted text (hypertext). The Case Scenario section presents case-related information modeled on the 
clinical examination and diagnostic process (consultation, history, physical exam and laboratory). 
Multiple choice quizzes can be used to evaluate both basic science and case-related knowledge and finally, 
current updated and appropriate references can be accessed and printed if needed. 

4. Development of a Module 
The development of each module follows a four step custom-design process 

1.The formation of the education committee. This committee selects both the topic for the module, keeping 
the scope down and delineates the important issues within the topic needing educational updating; 

2. The information required by the committee is entered into the Medical Decision Points framework 
with provision for special effects; 

3. The program is returned to the education committee for review; 

4. The approved program is sent to a third party for review of content validity and surface navigation, 
i.e., the ease of navigation through the program without software failure. 

The Structure of the Monoarticular Arthritis Module 
The Monoarticular Arthritis Module (MAM) has six main selections which can be accessed through the 
Master Menu (Figure 1).These sections are: 1.Basic Science, 2. Case Scenarios, 3. Basic Science Quiz, 4. 
Case Scenario Quiz, S. References and 6. Acknowledgements. This menu can be accessed at any point in 
the program; moreover, the program can be restarted, or exited at any time. Basic Science section presents 
current knowledge in the field, with increasing detail accessed through bypertext indicated by outlined 
font. The program takes advantage of the animation, audio and graphics and colour capabilities of 
"Authorware" at every stage. 
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Figure 1.The Master Menu Screen 

The Case Scenario section provides representative case presentations of monoarticular arthritis to 
challenge the physicians examination and diagnostic skills. The physician is given theopportunity to 
make both a vrovisional and up to three differential diagnoses by "dragging" the chosen diagnosis to a 
spot on the v&tical scale ( ~ i ~ u i e2.) 

Choose a PROVISIONAL DIAGNOSIS by 
dragging one of the lest items onto 
the scale,indicating the relative 
certainty of your diagnosis. Then 
choose any number of ~ iLi ~ ~ ~ 
DIFFERENTIAL diagnoses. 

Figure 2. The Diagnosis Screen 

Following this, the physician is given the opportunity to choose from a menu the "best" method he or she 
would investigate the case (Figure 3) 
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68 Year Old Woman 
on Surglcal Floor 

10 History 1 
ID Phyr lca l  I 

I Manaaement 1 

Exit )I Start Again ] I Master Men 

Figure 3. The Case Investigation Screen 

Each of these choices, in turn lead to other choices. For example, selection of "Physical" leads to a screen 
(Figure 4) which presents the physical findings from the inspection, palpation, percussion and 
auscultation of various areas of the body. 

PHYSICAL EXAM 
Click on intersection of area of body and mode of exam 

Inspection 
General P 

Head and Neck P 
Chest 

Cardiac P 
(3.1. P 

Skin P 
Endocrine P 

Neurological P 
Musculoskeletal 

Palpation Percussion Auscultat'n 
P P P 
P P P 
P P P 
P 0 
P P P 
P P P 
P P D 
P P P 
P P 

Exit 1) Start Again 1 I Master Menu 

Figure 4. The Physical Examination Screen 

Both the Basic Science Quiz and the Case Scenario Quiz are made multiple choice questions. Feedback for 
both right and wrong answers is provided and an overall score is calculated. This score can accessed by 
the physician and can also be Linked to the physician ID for evaluation purposes. 

References can be selected and printed. These can be updated. 
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Conclusion 
Practicing physicians have lagged behind many business professionals in their use of computers and only 
now are they begmning to use a technology that has been available for a decade. Howevq the advantages 
of using a computer is now well recognized and most physicians will have access to one, if not at home, 
certainly at work with the introduction of mandatory electronic billing by Provincial Governments. This 
use of the computer appears to have created an opportunity for those providing continuing medical 
education. While Medical Decision Points is designed with the physician in mind, the process of 
developing a module is easily adapted for the needs of most, if not all health professionals. 

Medical Decision Points is designed to accept information from most medical disciplines, each module 
tailored to specific information, evaluation and background referencing requirements. Each module uses 
the technology to good advantage so that the educational value is high as assessed by MOCOMP 
education quality criteria(s'. 

As new technology arrives with affordable scannersand laser disks, and as teaching methods are carefully 
adapted to this medium, the opportunities for computer assisted instruction may in many instances 
outstrip traditional methods of maintaining competence of health care professionals in the community.. 
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Introduction 

The Community Health Practice Guidelines (CHPG) project has developed a method of evaluating the 
scientific evidence on the effectiveness of community-based health interventions and of using various 
sources of evidence to formulate practice guidelines which can be incorporated into public health 
decision-making. 

Together with other considerations, such an evaluation of the scientific evidence can provide a base for 
policy development and review and assist in the planning of strategic resource allocation. 

This project evolved from the CHIM (Community Health Intervention Monograph) initiative jointly 
sponsored by the Advisory Committee on Community Health and the National Health Research and 
Development Program of Health and Welfare Canada. Concurrent work on three topic areas in 
communicable diseases (immunization delivery methods, contact-tracting in sexually-transmitted diseases 
and restaurant inspection) provided the working examples that were used in developing the generic 
method. 

This approach has been used to summarize the evidence on the effectiveness of currently practiced 
immunization delivery methods in Canada. The evidence is obtained from the scientific literature as well 
as from the conduct of practice surveys and the opinion of experts. Initial consideration was given to the 
delivery methods of the following childhood and adult immunizations: MMR, DPT-P, Haemophilus 
influenzae type 6, influenza, pneumococcal, BCG and hepatitis B. 

Scientific evidence 

The scientific evidence was drawn from both the published and unpublished literature. Published evidence 
was obtained using MEDLINE and SCISEARCH computerized databases to retrieve pertinent articles. 
The bibliographies of these articles were also reviewed and additional relevant references were obtained. 
Unpublished documentation was identified by active request of experts and expert institutions. 

The following selection criteria were used in identrfylng potential studies for review: 1)the target 
populations were human populations from developed countries. Animal studies and studies based in 
developing countries were judged to be of less relevance to the Canadian situation regarding immunization 
delivery methods; 2)immunization delivery methods were the interventions assessed; 3) no restriction was 
placed on the type of outcome measured; 4) only studies that had compared one or more interventions 
would be eligible for review; and, 5) studies published in either English or French would be included. 

The delivery methods or interventions which had been evaluated were classified into those which were 
directed to the client (e.g. mailed reminders to patients), those directed to the provider (e.g. chart 
reminders to physicians) and those which were system-related (e.g. legislation, programs). Outcomes that 
had been measured were listed. From these, and a priori expectations of the types of interventions and 
outcomes (or effects) most likely to be useful to health practitioners, an interventiodeffect grid was 
constructed (Figure 1:example for influenza immunization). This type of graphic presentation situates the 
contributions made by each study, portrays the overall number of publications on the topic and makes 
obvious areas where there are gaps in knowledge. 
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Each study was critically appraised independendy by two rams using a standard set of methodological 
criteria from which the study's internal validity could be determined. A summary rating of strong, 
moderate or weak was assigned to each study. Disagreements in the assessment of internal validity 
between raters were resolved by a second appraisal and/or consensus. The effect size, expressed in terms 
of the rate difference, was calculated from outcome rates for each comparison made in the study. Because 
some studies evaluated several different interventions (e.g. personal reminder by physician and telephone 
call by nurse versus mailed letter), more than one measure of effect could be reported by one study. 

Confidence intervals (95%) were estimated for each effect size using the conventional estimates of the 
variance of the difference between two proportions (Flies, 1980). Studies were classified into different 
subgroups in order to examine and compare differences in the average effect size for relevant practice- 
related determinants. The estimation of the average or pooled effect for groups of comparisions was 
based on a random effects model for rate differences proposed by DerSimonian and Laird (1986). 
Confidence limits for the pooled effect are based on the maximum likelihood estimate of its standard 
error that reflects the number of comparisons and the homogeneity of effects found in the individual 
comparisons. 

Practice survey 

Information on immunization practices was obtained by interview of each provincial epidemiologist 
using a standardized questionnaire. Supplementary information was obtained on site visits to provincial 
immunization headquarters. The completed questionnaire was then sent back to each province for 
verification, correction and completion of unanswered questions. The data obtained were then 
summarized by province in tabular form for description and comparision. 

Expert opinion 
In addition to the information collected as part of the practice survey, key individuals with extensive 
knowledge in immunization practice were asked of their opinions about the process and findings of this 
review. 

Synthesis 
Results from each of the above sources of evidence were summarized. Considerations of efficiency (where 
available) and risk were added to the accumulated evidence from these sources to produce levels of 
recommendations regarding the initiation, continuation, or re-evaluation of currently practiced 
immunization delivery methods. Specific research needs based on the review were also identified. 

Because of the importance of the review of the scientific evidence in this process, the example of the 
review for immunization delivery methods for influenza is described. 

An example: influenza immunization 

A total of 16 comparative studies reporting effect sizes for 25 different intervention comparisons was 
found to meet the selection criteria (Figure 1).Most of the studies had a clinical trial study design ( d o )
and were client-oriented (n=l l of 25 comparisons) where the client populations were identifiable 'clinical' 
populations (i.e. clinic attendees). The outcome of all but two studies was coverage levels. 
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Figure 1.Intervention/$fiect grid based on studies comparing different 
intervention delivery methods for influenza immunization 
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The majority of studies recorded baseline coverage levels of under 20%. Effect sizes of individual 
comparisons ranged from 0.8% to 75%while average effect sizes for interventions oriented to the client, 
provider and system varied considerably (Table l). 

Table 1.Influenza immunization delivery methods: summary of reported effect s k  

Average effect Number of 95% Confidence 
size Comparisons Intervals 

A. Client-Oriented 14.5% 17 12.8, 16.3 

B. Provider-Oriented 19.2% 4 15.8, 22.6 

C. System-Oriented 35.3% 2 28.1, 42.5 

D. Mixed 15.5% 2 14.0, 16.9 

All Comparisons 17.6% 25 16.6, 18.7 

The overall effect size from all comparisons was 17.6%.The magnitude of the effect size was found not 
to be related to the baseline coverage level. Provider andfor system-oriented interventions were on average 
found to be more effective than client-oriented interventions. 

The following conclusions were made based on this review of the scientific evidence: 1)For client-oriented 
intervention methods, it is difficult to identify any one specific method that has consistently reported 
important effects. Howeveg in the three studies that report the largest effects,the common factor was a 
personalized recall intervention; 2) For clinic populations, system-oriented interventions may have the 
greatest effect and potentially the least cost; and 3)Because of the lack of studies aimed at community- 
based populations and comparative costs it is essential that research be directed to fill in these gaps. 
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A Computerized Immunization Record System 
Using EPI Info 

David Strong* and Marion Perrid'* 
*Field Epidemiologist, LCDC, Ottawa, Ontario 
**NurseEpidemiologist, Medical Services Branch, 

Edmonton, Alberta 

Abstract 
A system for computerizing immunization information was developed for use on Alberta Native Indian 
reserves. The system has been validated on one of three reserves participating in a pilot project, Initial 
findings suggest that the system is reliable and satisfies most of the requirements of the user group. 

Background 
Primary health care delivery to status and non-status Indians living on reserves is the responsibility of the 
Medical Services Branch (MSB) of Health and Welfare Canada. These services are provided by 
community health nurses and Native community health representatives working in health centres located 
on each reserve. One such service is the provision of routine immunizations to both children and adults. 

A large reserve in central Alberta with a population of approximately'8,OOO people had an outbreak of 
whooping cough in 1989-90. Over a 9 month period there were 1,178 cases of whooping cough; l l were 
culture positive and the rest were diagnosed clinically or by direct fluorescent antibody assay. A current 
study is investigating possible residual respiratory effects resulting from the outbreak. 

Immunization histories for persons living on this reserve are recorded on flip cards stored in long metal 
file containers. Nurses must manually flip through the cards to identify individuals requiring 
immunization. 

Estimating immunization coverage rates also entails a laborious perusal of each record and a mental 
calculation of age based on date of birth. Although the estimates of coverage were accurate enough to 
predict the potential for the 1989-90 outbreak, this system of record keeping was not useful in controlling 
the outbreak by quickly identifying children in need of DPT vaccine. 

Treatment of cases together with antibiotic prophylaxis for 2,098 contacts places the cost of this outbreak 
in excess of $70,000. Intangibles such as the effects of neglecting non-outbreak related activities by health 
unit staff cannot be estimated. 

This outbreak highlighted the need for computerizing immunization records on Alberta Indian reserves. 
In 1990, staff at MSB created a database system for recording immunization information using Epi Info; 
a shareware statistical package designed by Communicable Disease Control in Atlanta and the World 
Health Organization. The system collected basic demographic information as well as dates of completion 
of the primary series for each immunizing agent. 

The reserve which had suffered through the 1989-90 whooping cough outbreak installed the system on 
their personal computer in early 1991. Nurses continued to rely on the flip cards to identify children in 
need of immunization, but the information from the cards was also entered into the computet The 
collected data was copied to a floppy disk and sent to MSB in Edmonton for analysis. Once the data was 
analyzed the results were sent back to the nursing staff on the reserve. 

The computerized system was able to provide quick estimates of immunization coverage, but was not 
able to identify individuals in need of specific immunizations. Hence, the system would not prevent nor 
facilitate control of future outbreaks. Enthusiasm waned over time due the failure of the system to satisfy 
the needs of the nursing staff. This dissatisfaction eventually led to an erosion of the timeliness and 
accuracy of the system. 
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In August, 1991, an updated system (Epirec) of computerizing immunization records using Epi Info was 
created by the authors for use on the reserves. The main objective was to design a system that produced 
information useful to the nursing staff. Constant feedback was encouraged during the development stage 
to ensure that the system was relevant and user friendly. 

program Development 

Epi Info is a menu driven statistical package written specifically for epidemiological applications. The 
program requires an IBM-compatible computer with a minimum of 512 K bytes of random-access 
memory. It uses a questionnaire format to input data into a records (rec) file. The data can then be 
analyzed using a few simple commands which can be saved in a program (pgm) file. 

Epirec is a collection of batch and pgm files which permit entry or manipulation of data stored in several 
Epi Info rec files designed specifically for immunization record keeping. Epirec batch commands are 
displayed in a series of menus and the programs are initiated by typing the appropriate command at the 
DOS prompt. The batch files load and run the pgrn files via a direct access to the Epi Info executable 
program files, thereby, bypassing the Epi Info menu system. 

The Epirec pgm files containing the analysis commands perform the following functions: 

l)generating routine immunization call back lists 

2) generating immunization call back lists in outbreak situations 

3)estimating immunization coverage rates 

4) producing inventories of doses given for each immunizing agent 

5) searching Epirec rec files for data entry errors 

Epi Info has relational features which allow linkages of several rec files during data entry and analysis. 
These features help to conserve disk space and reduce computational time by limiting the size of 
individual rec files. Epirec uses these relational capabilities to link a demographic rec file to four other rec 
files. At present, only the immunization information rec file is being utilized, but rec files for a child risk 
register, a maternal risk register; and adverse reaction reports are in place and could be used at any time in 
the future. 

The immunization information rec file records immunization dates, lot numbers, and next dose due dates 
for each immunizing agent. The nurses must specify when the next doses are due as they are not 
automatically generated by the system. It is important that the next dose due dates are entered correctly as 
these fields are used in the selection process for generating call back lists. 

The importance of accurate next dose due entries predicated the need for a check program that searches 
for entry errors. Records with due dates that fall outside the range of values compatible with the 
individual's age and past immunization history are printed in a list. A nurse will then examine the list and 
makes the appropriate changes to the due dates; the corrections can then be entered into the computec 

Pilot Study 
The pilot study was started on the same reserve that had piloted the original MSB computerized record 
system. It was possible to merge the rec file from the first system into the Epirec rec file without a loss of 
information. This merge allowed the users to generate call back lists earlier than would have otherwise 
been possible. 

Transferring information from the flip cards to the computer files was started in February, 1992. The 
records of children under five were first entered into the system, and the data clerk is now concentrating 
on entering the records of all school aged children. 

The nurses continue to use the flip cards to record immunization information as they wish to retain them 
as permanent hard copies of immunization histories. The computer records are updated daily when the 
flip cards are retrieved from the immunization clinic. 
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Thepgm filesfor call back lists were written to satisfy the requirements of the nursing staff and were 
easily modified as new needs were identified. Modifications of pgm files were occasionally done by issuing 
step by step instructions to the data entry clerk over the phone. Callback lists are being presendy being 
used for some classrooms and for some satellite clinics which immunize children outside the clinic setting. 

Validation 
To validate the system,the immunization records of children born on day 10or day 20 of any month 
were s e l d  from the 2,345 records contained in the Epirec rec file. Only 133of the 156records selected 
using this method had corresponding flip cards available on the day of the review. The missing cards were 
presumed to be in the possession of clinic nurses doing immunizations. 

The computerized records were compared to their corresponding flip cardsfor accuracy of information. 
Missing or inaccurate demographic information, immunizing agent administration dates, or next dose 
due dates, for either the Epirec record or the flip card constituted an errol: 

Table1 
Entry Error 

Computer Flip Cards 

DUE 

D = demographic information missing or incorrect 
1 = immunization administration dates incorrect 
M = immunization administration or next dose due dates missing 
DUE = next dose due dates incorrect 

In 7instances the next dose due dates were incorrect on both the computer record and the corresponding 
flip card. 

To further validate the system, a call back list for children over 12months of age who have no history of 
having received MMR was generated using the complete Epirec rec file. The names of all of the children 
in our sample group who satisfied these criteria were found on the list. None of the children in the sample 
group who did not satisfy these criteria were on the list. 

Discussion 
The findings suggest that demographic information is often updated or corrected by the dam entry clerk 
at the time the information is entered into Epirec without the corresponding changes being made to the 
flip cards. The demographic items that were most often missing from the flip cards were case idnumbers 
(indicating Indian Band association), Epirec idnumbers (used for locating records), and residential phone 
num ben. 

Next dose due dates are also less likely to be missing from the computerized records. The data entry clerk 
is responsible for these calculations when the dates are missing from the cards. These dates are not being 
transferred onto the flip cards by the data entry clerk. 

It is apparent from these findings that the computerized records are more complete, but are also more 
likely to have date field entry errors. Fortunately, the errors for vaccine administration dates were more 
common than for next dose due dates. Perhaps this discrepancy is due to the constant reinforcement by 
the authors of the need for accurate next dose due dates. 
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Conclusion 
The need to computerize immunization records on Alberta reserves was clearly established following the 
1989outbreak of whooping cough. Slow processing times and the inability to secure record and program 
files are the main disadvantages of using Epi Info for this type of application. The problems of data entry 
errors also necessitates the continued use of flip cards for data verification. Howevel; even with these 
limitations it has been possible to develop a system which satisfies most of the needs of the user group at a 
minimal cost. Finanaal constraints and a lack of programming experiencemade Epi Info a logical 1I 
software selection. I 
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Development of a Tool to Evaluate Software for Medical Education 
TW Rosenal, PA Jennett, SM Edworthy, KJ Hannah, GE Lucier 

University of Calgary, Calgary, Alberta, Canada 

Introduction 
Microcomputer software is a relatively new teaching approach. In a 1990 survey of teaching softwarein 
our medical faculty, our group found that much of it is poor in pedagogy and content. This lack of quality 
computer assisted learning software (CAL) is not unique to medicine [3] and its recognition is not new 
[71. 
Any teaching tool may be seriously flawed. Critical reviews of CAL point out two recurrent flaws: (a) an 
emphasis on technology rather than on learning principles or content and (b) expense. In fact, much CAL 
seems to be developed on the basis of the technologic imperative. 

Evaluation of medical CAL is less common and much less rigorous than that of new therapeutic drug. 
Critiquing CAL is not easy. Yet whatever the limitations in formal evaluation mechanisms and availability 
of reviews, educators must choose the materials they use to teach, based on learning needs, curriculum 
goals and educational setting. This applies to teachers and administrators involved at all levels of medical 
education. 

The challenge is perhaps greatest in the use of CAL in the Community Health setting. The targets of CAL 
in this setting range from functionally illiterate clients seeking information on nutrition to experienced 
physicians trying to address a need identified in planning maintenance of competence activities. As well, 
CAL in some community settings may constitute a greater proportion of the teaching methods than is 
surrently the case in medical schools, hence increasing th impact of its quality. 

This paper describes the development and validation of a tool to evaluate medical CAL. 

Background 

Evaluation of CAL is hampered by several factors. First, CAL is not as easily available as low-tech 
material like books. Only a limited number of larger institutions have the hardware to "run" CAL in their 
library or "learning resource centre". Often the spectrum of this hardware is limited (eg. either PC or 
Mac but not both; inadequate hardware for graphics), thus limiting the software that can be used. 
Commercial software is usually available through the mail rather than on a store shelf. Many of the stores 
that carry CAL have no hardware facilities for browsing. Most vendors require a nonrefundable deposit 
just to try their material. Tflical CAL is more expensive than a book covering the same amount of 
material. 

Second, there are few software critiques in peer-review journals [2]. Those reviews in mainstream medical 
journals, like book reviews, are not indexed in Medline. 

Finally, many physicians and medical educators are still computer naive, and may not understand how 
pedagogical principles of software differ from that of books. Even those who are comfortable with 
computers may not have had much oppormnity to evaluate CAL. For just such reasons, a number of 
disciplines have recognised the need to evaluate teaching software and have produced tools to aid this 
process [l,4,8,9,lO]. 

Method -Tool development 

The intermediate objectives used to develop this tool were that it: 

1. can be used to critique commercial CAL or that developed in-house 

2. be structured to allow efficient use by the purchasers or developers 

3. use a scale places quality along a well-understood spectru from god to bad 
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4. address important issues in learning theory, general and CAL-specific 

5. not require a long learning,curve for CAL purchasers or evaluators 

6.be efficient for the evaluators to use 

7.be easy to understand without special knowledge of the tool itself 

8. separate content from other components to allow independent modular review of content by an expert 
who might be computer-naive 

9. provide the content expert enough guidance to effectively ''best* the package. 

The terminal objective was to develop an evaluation tool that can consistendy place a CAL package along 
a scale from good to bad for overall quality and quality of the component parts 

We examined existing evaluation tools. Each has some unique insights and approaches which are oudined 
below. The University of Calgary Institute for Computer Assisted Learning evaluation tool [l01 is generic 
across disciplines and educational levels. It uses a pure checklist format without a scale. The Council of 
Ministers of Education in Canada developed a checklist tool {4] which is aimed at evaluating primacy 
school CAL. The York Educational Software Evaluation Scales [8] is generic though it has been applied 
mainly to primary and secondary educational programs. It avoids the checklist approach, using a holistic 
method that provides very strong insights. However, it depends heavily on a clear understanding of the 
evaluation methodology and seems to work best when groups discuss the evaluation. The Council on 
Collegiate Education for Nursing in affiliation with the Southern Regional Education Board developed 
the SREB Software Evaluation Tool [l] to assess nursing CAL. It is compact and structured but has no 
scalar rating system. 

All of these tools were designed to be used by individuals or by groups of reviewers each of whom 
evaluate the software from the same point of view. We found that these tools, despite being well thought 
out, did not satisfy some unique needs of the medical community. In contrast to the experts in primary 
and secondary education, the.knowledge base of subspecialised medical content experts is narrow. Hence, 
one special need is that medical CAL often needs assessment by two reviewers, the content expert and an 
expert in CAL pedagogy. Another special consideration in medical CAL is the overlap among target 
groups. That is, one CAL package may have subject matter appropriate for both first year medical 
students and experienced clinicians, yet these two target groups may have different learning styles, 
attitudes and information needs. 

We therefore developed a tool that adopts some of the features of the non-medical evaluation tools 
described but is designed to take these unique issues into account. It is structured, has paired descriptors 
and a S-point scale. The tool consists of three parts. The first identifies the reviewers and the software, 
and describes the software and hardware requirements and the costs. The second part is a one-page 
evaluation summary. This summary includes an overall rating (scale 1to S) and a rating in six categories: 
content, educational quality, technical robustness, appeal to students, record keeping capabilities and 
purchase value. The summary also lists strengths and weaknesses, recommendations for improvement, 
references to literature reviews of the product, and comparisons to CAL on similar topics. The third part 
of the tool is a more detailed review of each category in the summary evaluation using the same S-point 
scale. 

The tool and review process instructions are available from the authoc 

Method -Tool validation cascade 

1.Was the tool useful to reviewers ? 

a) Did the tool satify objectives 2-1 1as judged by several reviewers 

b) Did the tool offer benefits to the reviewer and no hindrance compared to a less formal or "Gestaltn 
review? 
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2. Was the result of applying the tool to a CAL package consistent ? 

a) By one reviewer over repeated reviews 

b) Between reviewers 

3. Were evaluations consistent between reviewers and students ? 

4. Were evaluations ultimately useful ? 

a) Did higher scoring CAL satisfy users more than lower scored ones ? 

b) Did students like and use more of higher scoring CAL ? 

C) Did students learn more from higher scoring CAL than lower scoring 

d) At what smre did CAL prove more (less) effective than other teaching approach ? 

The tool itself and a CAL package teaching acid-base chemistry were evaluated by faculty (the authors 
and an assistant). For the purposes of evaluating this CAL, each author was an expert in some aspect 
:education (PAJ, GEL), technical (SME, KJH)and content (TWR).After determining that medical 
students were the target audience for this CAL, we asked for five volunteers from first and second year 
classes to apply the tool to this package. 

Results 
1.Was the tool useful to reviewers ? 

a) Did the tool satify objectives 1-9as judged by several reviewers ? Most considered them satisfied. 
Comments were used to guide future alterations. 

b) Did the tool offer benefits to the reviewer and no hindrance compared to a less formal or "Gestalt" 
review ? 
Yes (3). Yes with reservations ( 5 )  

2. Was the result of applying the tool to a CAL package consistent between reviewers ? 

Yes, within 1point for all categories except technical robustness. In that category the spread was as 
wide as possible (1-5). 

3. Were evaluations consistent between faculty and students ? 

Yes. Same as 2. A wide spread in technical robusmess scores was seen in both faculty and students. 

Results from teh remainder of the evaluation cascade are pending. 

Discussion 
We succeeded in developing and field-testing a tool for evaluating medical CAL. The tool was "useful", 
comfortable and efficient for reviewers to use. It also produced consistent scores in five of six categories. 
We are analysing why scores were not consistent over reviewers in the remaining area of technical 
ro bustness. 

The interesting and most difficult evaluation awaits: Does the tool distinguish good CAL from bad as 
measured by "real" outcomes, i.e. improvement in students' interest, knowledge, or ability to problem 
solve. In spite of the advantages claimed by CAL over standard teaching techniques [3], several authors 
have noted the need to address the question of whether CAL is as good as or better than other proven 
teaching techniques [5,6,7]. 

In contrast to the rigourous testing new therapeutic drugs undergo before release, evaluation of the 
effectiveness of educational material is not a government or academic requirement and is frequently 
applied by a biased group, usually just the developet Does this reflect on the reluctance of CAL 
purchasers to do their own evaluation due to the roadblocks listed earlier or due to informatics 



C" Consumer Empowerment: Professional 

inexperience and their bedazzlement with the technology. Or do they hold to a belief that learners are all 
so different that no common yardstick applies, or a belief that a bad educational device is harmless? 
Clearly, some bad CAL is dirkdy harmful to students by giving misinformation. If we take the drug 
parallel one step further, we must ensure that even good CAL is not harmful. Good CAL might harm by 
making a subject more difficult than a good book, by using up student time that could have been better 
spent with a preceptor, by being less efficient, or simply by b e i i  very expensive to develop and 
promulgate. One author [Asuggests that recent studies which purport to show CAL's superiority to other 
techniques are seriously flawed. Others [6]have proposed the introduction of "inverse technology" as a 
solution to the continued production of poor CAL 

Before we throw CAL into the dustbin, we need to recognise that other educational methods are not 
guaranteed to be of high quality. Textbooks are of variable quality, but at least they undergo critiquing by 
experienced reviewers. On the other hand, there is little literature on the assessment of the adequacy of 
this peer review process. As an extreme example, no one has yet performed a controlled trial of training 
physiaans by giving them four years in a good medical Library vs. four years accjess to all the varied 
resources available in a medical school. . 
We wish to thank the medical students who helped us validate the tool: K. Macnab, K. Mathel; D. Roach, 
D. Stewart and S. Wakefield. 
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Distance Professional Education 
, Carolyn Attridge, RN, Ph.D, 
University of Victoria School of Nursing 

The Context 
The University of Victoria School of Nursing has been involved in the education of health professionals 
by distance since the late 70's. In 1980, we began offering distancecredit courses toward a BSN degree to 
BC nurses and by the mid 1980's the complete baccalaureate nursing program was available in distance 
format. A major pomon of that program is intended to prepare these nurses in Community Health 
Nursing, a responsibility that Canadian university schools of nursing have carried for many years. That 
preparation involves working with nurse learners to develop the perspectives of practice, the attitudes, 
values and skills consistent with effective functioning in the community health nursing role. For many 
nurses, particularly those used to hospital-based nursing (the majority), these ways of thinkingJfeeling 
about and practising nursing represent major departures from their previous experience. This is 
particularly true now as our province in all parts of its health care system is examing its health care 
philosophy and reformulating its approaches with obvious implications for the roles and functions of 
health care providers. For learners then, the learning task is experienced as a major challenge with all the 
attendant reactions people experience when they are asked to examine and alter their ways of viewing the 
world. For teachers, the challenge is no less difficult as anyone who has been involved in the business of 
transforming attitudes and values and roles will attest. To accomplish these ends through distance 
education (DE)is doubly a challenge for many of the approaches commonly practised in DE create 
difficulties which can confound this kind of teaching and learning in particulat 

In our 12or more years of experience with DE we have adopted a variety of approaches to distance 
dwelopment/delivery to try to more effectively meet the needs of learners and at the same time be true to 
the expectations of the professional field. Our efforts in this regard have been constrained in a number of 
ways. Our early approaches were constrained by lack of knowledge of the distance field, of what 
developmentldelivery alternatives were available to us and of what approaches were known to produce 
effective learning of various kinds. They were also constrained by what had already taken place in our 
university around distance delivery. They were constrained by geography, by student distribution and 
student characteristics. Most of all our approaches have been consistently and seriously constrained by 
funding, both underfunding and uncertainty of funding. A final constraint, I will mention here, has been 
the small size of the School of Nursing, and its involvment in a number of innovative ventures in addition 
to DE, features which have resulted in at times overwhelming demands on the time, energy and 
commitment of faculty. Despite these and other constraints, as we have gained experience and improved 
our theoretical knowledge, some of us have over time given some thought to what we should aim for in a 
high quality distance program intended to transform attitudes and values in addition to cognitive and 
other skills and I am proposing to share some of that thinking with you. 

First I will present a theoretical framework of professional education which provides some guidelines as 
to what a successful program preparing professionals within that framework might look like. Second, I 
will briefly describe some general distance approaches in addition to three specific models of distance 
course desigddelivery we have used and third, I will examine these models in light of the framework 
presented. 

The Theoretical Framework: Professional SociaIization 

The framework I present here derives in large part from the theory of professional socialization. 
According to that theory the way in which the tenets it suggests are expressed in any educational program 
affectsin great measure the success of the program, distance or otherwise. 

The definition of professional socialization is as follows: 
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Professional socialization is the complex processby which a person acquires the knowledge, skills, and 
sense of occupational identity that are characteristic of a member of that profession. It involves the 
internalization of the values and m s of the group into the person's own behavior and conception 
(Jacox, 1973).The end product of professional sodalization must be a person who has both the technical 
compekndes and the internalized values and atk'krdes demanded by the, profession and expected by the 
public at large. Professional sodalization is a part of, and a responsibility of, the fonnal educational 
Pr-
It is important to note that professional socialization is in large part a peopk process, that is ,"....the 
learner interacts with others (teachers, peers, role sets, significant others) in a series of interpersonal 
relationships and learns the behaviors appropriate to hidher profession (Brim, 1966)." It is also very 
important to note that the process involves not only cognitive content but a t r i rud i~ l~  value and other 
affective Ceaming in addition to the development of rok conceptions, prof&onal identity and 
performance (i.e. practice) behaviors. Therefore any program, distance or otherwise, concerned with 
influencing this process must concern itself as well with program conditions which take these factors into 
account. This represents a major challenge to us who are involved in distance program design. 

Program Conditions Which Promote Professional Socialization 
Here I will list some of the features of educational programs which are seen by theory and research to 
influence the process of professional socialization. For each fact04 I will also draw implications, some 
only, which any educational program must address in order to influence professional socialization toward 
the particular view of the professional role, skills, values, beliefs, etc. that the program supports. Features 
include: 

1. The clarity. consistency and congruence of the view(s) of nursinglnursing roles/ nursing 
work/values/beliefs and other related phenomena depicted in various parts of the program including 
the rationales behind them influences the ease with which learners actually able to apprehend and 
internJize them. 

This suggests that teachers should be familiar with and supportive of the perspectives of nursing the 
program stands fot, that curriculum experiences and materials should covertly and overtly consistendy 
reinforce these perspectives, that others (field guides, clinical field personnel, tutors, etc. should 
understand and support these views, and so on. 

2. The visibility to learners of rok models who are practising the desired role effectively influences 
learners' desires and abilities to do the same. Faculty and faculty delegates as important representatives 
of the profession should be visible to students as they talk about and practising the perspectives of 
nursing held by the program. Field guides, tutors, etc. working with learners in clinical courses should 
be selected, prepared and evaluated with role model potential in mind as should clinical practice areas. 
Course materials should liberally include high quality simulations or real-life examples of nurses 
performing in desired ways and so on. 

3. The length and depth of exposure of learners to what it is that is to be learned influences successful 
learning. Greater depth of exposure has been seen to be particularly influential in affective change, i.e., 
the development of attitudes and values, a critical aspect of effective socialization. Implications here 
include that student opportunities for periods of immersion in learning environments designed to 
communicate, reinforce and otherwise influence program messages about nursing, higher education, 
etc. are important to arrange in order to bring about certain kinds of learning, particularly in the 
affective domain. These are all the more important when one realizes how many other messages, i.e. 
from the workplace, etc., the educational program has to compete with when most of the student's 
time and energies are spent in other than learner pursuits as is true with most of our distance students. 

4. The degree to which learners' role sets (those with whom they come into contact in the course of 
learning and practising their nursing work) agree with and practise the view(s) of nursing, etc. 
espoused in the program must be considered. 
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Implications suggest that information about program purposes and views (i.e., baccalaureate practice) 
should be widely disseminated, eg. among nursing professional groups, health care and nursing 
agencies, paranursing groups, etc., that, as above, clinical practice areas, tutors, preceptors, field guides 
should be carefully selected and prepared, that opportunities for learners to relate to one another, 
explore and debate each other's views, develop learner and future professional networks, etc. should be 
made available, and so on. 

S. The degree to which differences in the vieulsespoused by the program and those evident in 'real world' 
practice settings or from other sources can be successfully accommodated is important. This must 
particularly be considered when a program is teaching innovative roles where reality is as yet lagging 
behind as is the case with much of baccalaureate practice. The changing emphases in health care in 
B.C.which suggest very different roles for nurses in the future are another example. Implications for 
teachdprogram designers include that program personnel must recognize that learners will encounter 
many different perceptions about nursing which will often be in conflict with program views. Some of 
these will support traditional views held by learners before entering the program. Such differences must 
be brought into the open and dealt with in convincing ways. 

6. The degree to which the workplace social system after graduation supports and does not block the 
practice of nursing students have learned. Implications here suggest that learners must be prepared 
with skills to manage themselves in workplaces which do not support their views of the practice of 
nursing. Opportunities for graduates to meet together with or without school personnel to reaffirm 
their views, gather support, establish networks, etc. are also useful. 

A final comment in this section. Whatever form these features take in an educational program some sort 
of socialization takes place. If we wish to influence that process in ways which produce sound 
practictioners as that is viewed by the profession, if we wish to make a real difference in the workplace by 
producing high quality practitioners, then we must attend to these program characteristics. I recognize 
that features like these are difficult to manage in any program let alone in distance education particularly 
in the pure model of distance education where no or little face-to-face interaction takes place. 
Nevertheless, some program designs facilitate their management more than others as we will see. 

Approaches in Use: An Overview 
Historically our approaches to program desigdimplemen-tation were strongly influenced by the already 
established presence in BC of the public TV cable network, The Knowledge Network of the West 
(KNOW), with its satellite based TV opportunities (province-wide footprint), and the fact that 
considerable time was available on that network since it was only begmning to be accepted as a 
reasonable vehicle for educational programming. In addition other schools at Wic had used it 
successfully and it was natural to be guided by others' experience when we had none ourselves. We 
therefore, without much thought, adopted network television, costly though it was, as the core format 
and medium of delivery. We also at that time followed the traditional behaviorally oriented and linear 
curriculum design and implementation model (teacher designed and controlled objectives -earning 
experiences-evaluation) characterizing much of education, certainly nursing education, of the day. In 
addition, and quite unconsciously, in our initial rather uncomfortable use of TV we fell into a common 
classroom approach, some form of lecture (the talking head), although there were some exceptions, 
(panels, simulations, etc.) .Television segments were augmented by other materials and media: 
predominantly print and telephone, and much later some face-to-face encounters beween teacher and 
student. 

First I will discuss some general features of our distance approaches including student clinical practice 
experiences. Then I will present three different delivery models we have used over the years. In all cases, 
I will comment on the their features vis-a-vis the theory presented above. 

General Program Issues 
The clarity, consistency and congruence of views of the profession evident in the distance program was a 
problem from the beginning Because of the small size of the school and limitations in faculty time and 
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energy,distance versions of program courses, with a few exceptions, have been both designed and 
delivered by sessional instructors, not part of the core faculty, and therefore not as familiar with the 
miculum approaches and values of the school. Despite efforts to counter this through meetings, course 
vetting, etc. courses often took on a life of their own reflecting in large part the beliefs, views of nursing, 
values, educational philosophies, etc. of the particular instructors and were sometimes quite different than 
parallel courses in the school. Similarly, because of funding and other reasons, personnel in student 
clinical placements, for example, field guides, preceptors and other agency personnel, had little 
opportunity to understand and become part of the directions of the school.. Face-to-face contacts with 
these people were rare, located as they were all over the province, and even opportunities for faculty and 
field personnel to discuss problems with students in clinical placements were highly constrained. 

The availability of potential role models practicing baccalaureate nursing in ways consistent with school 
views was was often random. Agencies alone, for obvious reasons, most often chose who would act as 
field guides or preceptors and the characteristics of their practice vis-a-vis school perspectives of nursing 
were in most cases unknown. Lack of live contact with instructors in practice situations confounded this 
issue. Congruence of rok sets and workplace social systems were also concerns. All students were part 
time and most held jobs in the health care system in addition to their student roles. Students frequently 
reported situations where their nurse peers and even nurse administrators in their work situation sent 
messages devaluing their return to school and sometimes even ridiculing their attempts to develop new 
knowledge and practise different roles. Some reported their reluctance to try out new approaches while 
under this less than approving scrutiny. Similarly graduates, having learned new skills and views of the 
world reported great difficulty in practising them in the beleaguered, underfunded health care workplace. 
These are factors which always operate around educational programs but educating at a distance with 
few resources makes difficult the assessment of the degree to which they are present and the 
implementation of methods to deal with them. 

The variables of length and depth ofexposure as program features are complex in distance programs. 
Distance learners, for example, might be students in the program for up to six years, three times longer 
than a full-time on-campus student. Their depth of exposure, however, particularly in the earlier years 
was difficult to assess. For example, they take one course at a time, have little direct contact with the 
instructor, peers? etc. are not immersed in the school or university atmosphere, and so on. They learn in 
some courses primarily by reading course materials or watching TV. Do they engage in depth with what 
they are learning? We lack the answer to this question. 

Finally, a word about the choice of network TV as a core educational medium. Product quality demands 
are high and production costs therefore are also high, making revision or recreating the product 
altogether a very costly endeavour. This contributed to the tendency to prolong the shelf-life of some 
course materials well beyond their relevance to nursing events and performance expectations of the day. 
This too detracted from the program success vis-a-vis professional socialization. 

SomeSpecific Models 

Presented here are three models of distance delivery which to a certain extent reflect our historical 
development in DE in the school. As above, I will comment on each in respect to the theory of 
professional socialization above. In this section I am referring primarily to models for delivering theory 
courses or theoretical portions of clinical courses. 

Model 1:The Regional Meeting Model 
The first developmentldelivery model we used is best exemplified by the very first course we taught at a 
distance, a theory cum skills course focused on patient teaching. Delivery methods centered around live 
television. The teacher (myself) travelled to mainland B.C. and broadcast live to the province from the 
KNOW studio located first at BCIT and later at UBC. TV segments were 2 112 hours long, and were 
predominantly interactive in style with students interacting in real time with the teacher via telephone 
connections with the studio. Students could see the teacher; the teacher could not see the students. The 
students met in regional groups (hence the name of the model) to receive the TV signal and participate via 
a telephone bridge in the interactive process. Print materials in this model were minimal (some session 
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objectives, preparatory assignments, readings, evaluation methods, etc.), telephone tutorial support was 
limited and no other technological media were used. Built into each TV segment were occasional short 
pretaped portions in addition to opportunities for students to engage in groupwork with each other 
around teacher questions or short assignments. I take sometime to lay this out because, if we look at our 
theoretical framework above, there were some very positive and theorttically sound features 
characterizing this model. For example, opportunities for peer interaction, some fairly direct contact with 
the teacher (role model opportunities), some opportunities for a more spontaneous interaction exploring 
content together, mutual problem-solving, etc. The course was truly a distancecourse, as this tends to be 
defined in the literature. There was no face-to-face interaction with the instructor involved and students 
were located geographically distant from the teachet Cost was a factor here but this, like many of the 
decisions made early in the program, lacked the knowledgeable discussion it deserved. 

Model 2: 'The Living Room' Model 
Over the next few years some marked changes took place which altered in major ways the features of the 
model described above. TV remained a core and costly feature. Because of factors such as increasing 
competition for time on the KNOW network as its worth as a vehicle for education programming became 
more widely known; higher, and therefore more costly, TV production standards; entrepreneurial 
recognition that pretaped, i.e. 'canned' courses might be marketable to others, and other factors of this 
kind, T V  segments became much shorter, were highly scripted and pretaped and the interactive element 
removed. Where clinical or skill courses were involved some attempts to create role model experiences by 
showing practitioners in action using the content/skills of the course were included. The peer groupwork 
which had been a direct outcome of the longer and interactive nature of the previous model's W 
segments now ceased. In fact, in many cases no peer contact existed at at all as part of the courses 
although students were encouraged to form voluntary study groups with other students in their own 
regions and lists of registered students were supplied to them to facilitate this. Voluntary teleconferences, 
sometimes following directly the TV programs, sometimes on different days replaced the interactive 
element and these tended to be used more for student questions, explanations of assignments, etc. than 
for mutual problem-solving and exploration of course content opportunities. In addition to receiving 
KNOW programs on their own TV sets, students could join teleconferences directly from their homes 
and no technical need now existed for students to meet together in regional groups. 

As the television portion became more constrained, shorter and more expensive, the print package of 
learning materials gained in importance and became the major vehicle for learning. Typically students 
received the TV signal in their 'living rooms', often taped it, studied it and their print materials at their 
leisure and chose or chose not to join a teleconference. In fact in two courses offered by these methods in 
the mid '80s, less than 20% of students chose to interact with the teacher by telephone individually or by 
teleconference. In other words, 80% had no contact with the teacher other than through the teacher's 
written work in print packages or through watching the teacher on television. 

The print packages contained instructor material and also selected articles chosen for their relevance to 
the course (a copywrite expense). This afforded considerable convenience to students who might have 
difficulty accessing literature in their local libraries but exempted them at the same time from practice at 
library searches, etc. which might stand them in good stead in the future. 

This model as I have described it here was particularly visible in theory courses and in the theory portion 
of clinical courses. By its very nature it permitted large numbers of students to register in one offering of 
the course with one instructor. Financially, then, it was very viable but in respect to desirable professional 
socialization variables listed above it was very lean. 

Model 3: The Periodic Immersion Model 
This model emerged only recently and is used in a communications skills course. As we became more 
concerned about the some of the missing elements in our DE offerings (according to professional 
socialization theory) we sought to enrich some with additional educational components. In this model, 
important components of the above remained: print package, TVsegments, voluntary teleconferences, 
and voluntary opportunities to contact the instructor by telephone individually. New to the approach, 
however, were one mandatory teleconference which all students must 'attend', (naturally the teacher 
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must arrange several for a class of 60 since only 19can attend any one teleconference) and, in the middle 
of the course, an 'immersion' workshop where students (maximum of 20)came together in different parts 
of the province with an instructor to practice their learning, watch experts in action, interact with each 
other and the subject matter in meaningful ways and so on. This approach was more expensive than the 
living room model above and neccesitated an additional charge in student fees for the course. 

These changes brought about some important teachinflearning opportunities: visibility to students of 
and opportunities to interact with a role model, opportunities for focused peer interaction, including 
opportunities for support, critique, network establishment, etc., opportunities for teachers to assess 
students at first-hand and work with them around the amtude/value component of the program, 
opportunities for teachers to examine the course content with students in more depth than they might do 
by themselves, and so on. Students, now used to the living room model, were initially unhappy with the 
fee increase and the necessity of travelling to workshops when they had not had to do this before. 
However, the experience of the workshop, course evaluations later showed, proved to be the highlight of 
the course and for some, one of the most important parts of the distance program. 

Our intent aswe move forward in distance education is to continue to move much further in the direction 
of the last approach although to do this in a severly cost-constrained environment will demand much 
creative thinking. Of necessity we must conduct more formal evaluations to assess in other than 
theoretical ways the impact of our approaches on student learning. The future is challenging in this regard 
but also exciting aschallenges often result in new approaches and innovative styles. 
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A Centralized Computer Database for Recording and Monitoring 
Immunizations Given to Children: 

The &toba Immunization Monitoring System 

Janice D. Roberts, MB, BS, MSc. 
Linda Poffenroth, MD, B.&, MSc, Comm.Med. 

Leslie LRoos, PhD. 

Introduction 
In Manitoba, immunizations are administered by both physicians and public health nurses. This mixed 
delivery system, coupled with the mobility of Manitobans (20% change their add- each year) has in 
the past made it difficult to track childhood immunization records. Steps were taken to correct this in the 
early l%OS, when minicomputer based immunization recording and monitoring systems were established 
in two of Manitoba's health regions. While extremely useful locally, these systems did not share records 
with each other, and were therefore limited to information about children in their region. 

The need to improve this system became very clear in 1985/86 when a large measles outbreak swept 
through the province. Over 3500 cases were recorded, and it was evident that a major stumbling block to 
rapid response was the lack of accessible immunization records. Since the regional minicomputer based 
recording and monitoring system was working well, a decision was made to develop a province wide 
mainframe computer system which would cover all children regardless of place of residence. This 
comprehensive system became fully operational on January 1,1989. The following paper descrbibes the 
operation of the system, and reports immunization rates for Manitoba for the first time. 

System Description 
The Manitoba Immunization Monitoring System (known as MIMS) is the repository of immunization 
records of children living in Manitoba who were born on or after January 1,1980. MIMS is based on the 
population registry of the Manitoba Health Services Commission (MHSC), the medicare agency in the 
province. The MHSC population registry includes, for each individual, a unique and enduring personal 
identification number. This number is confidential, providing an internal and administrative mechanism by 
which individual records may be matched. Each reg~stry record also includes other individual identifiers, 
the date of enrolment with MHSC and the date enrolment is terminated (through death or migration). The 
MHSC population registry is updated through registration of adoptions and migrations to and from the 
province, and through regular automatic updates on births and deaths from Manitoba Vital Statistics. 

a) Children in MIMS 
As described above, MIMS is built on the MHSC population registry. Children born on or after January 
1,1980 are automatically entered into MIMS at birth or following transfer into the province and 
registration with MHSC. The MIMS record for each child contains the individual personal identifier, date 
of birth and date of termination (from the MHSC population registry), additional optional information 
such as language of preference, and the immunization records. Each immunization record includes a code 
which identifies the vaccine administered, its sequence in the immunization schedule, the service date and 
any restrictions which apply to the immunization (used to record contraindications to any vaccine). 

Each child is assigned to the public health office in the area of residence using the municipal code and the 
postal code to identify the correct health office. Address changes recorded in the MHSC registry are used 
to update MIMS automatically. 

b) Capture of immunization records 
MIMS is a mainframe system, with a single database shared by all end users. There are MIMS terminals 
in public health offices of municipal, provincial and federal health jurisdictions throughout the province. 
Information concerning immunizations given by public health nurses is entered directly through these 
terminals. Terminals will soon be located in the Children's Hospital and an Inner City clinic which serves 
a large high risk population. 
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~nformation concerning immunizations given by physicians is captured directly and automatically from 
physician billing claims submitted to MHSC for payment. Immunization tariff codes used by physicians 
and immunization codes used in MIMS are identical. MIMS captures fourdigit tariff codes for each 
specific immunizing agent which is included in the Tariff Code Table. This Table also records the 
recommended age of administration for each vaccine. Information regarding immunizations which 
should not be given (a restriction), for example live virus vaccines in immunosuppressed children, must be 
entered manually. 

c) Access to immunization records 
MIMS records are kept on line as long as the child's file remains active, and for two years after the record 
becomes inactive. After two years, terminated records are removed and stored in an historical file which 
will be maintained for twenty-five years. 

MIMS records can be accessed at any public health office terminal. Individual records are provided on 
demand to parents and guardians and to health care providers. MIMS produces a wallet-sized 
Immunization Certificate as a permanent immunization record. 

d)Monitoring of individual immunization records 
In addition to providing on line access to immunization records, MIMS carries out a number of routine 
monitoring functions to ascertain immunization status and to facilitate updating of incomplete records. 
The MIMS record of each child is subject to automatic monitoring in the month of the child's first, second 
and sixth birthdays. The monitoring process compares each child's immunization record with the 
recommended provincial immunization schedule for that age. Immunizations which are undocumented 
or incorrectly coded are regarded as missing; MIMS then produces a letter to the immunization provider 
of last record, requesting correction andlor completion of the record. These letters are distributed though 
the local public health offices. Corrections are returned to the public health office and updates are made 
on line. Children whose records remain incomplete are actively followed by public health and offered 
immunization. 

In the month of their child's fifth birthday, the parents or guardians receive a letter listing all the 
immunizations documented to date. Missing immunizations ate flagged and correction is requested. The 
letter provides the required proof of measles immunity for school entry and serves as a reminder that the 
preschool DPT booster is due. In the month of the child's sixth birthday, the parent receives a wallet sized 
immunization certificate listing all immunizations received. 

The extent of monitoring can be set for each individual public health unit. In urban areas where 
physicians provide most immunizations, the MIMS records of older children are incomplete and 
monitoring is therefore limited to the first and second birthday. Treaty Indians are not yet monitored since 
their records have only recently been updated manually. 

e)Immunization status of groups of children 
All MIMS terminals can be used to access the MIMS Inquiry System. The Inquiry System generates lists of 
children by age, sex, health unit or school, and by immunization. The lists may pertain to children who 
do or who do not have a record of a particular immunization. The Inquiry System can compare the 
immunization records of a group of children to the recommended provincial schedule, and list those 
whose records differ from the recommended schedule. The Inquiry System will also provide lists of 
children by age and sex and health unit, with their immunization records. 

f) Reports 
MIMS produces quarterly reports for each health unit, documenting the number of immunizations 
recorded in that area, by service provider (physician, public health nurse, facility, other). The MIMS 
Annual Statistical Report assesses vaccine coverage for purposes of program evaluation and provides 
immunization rates for each health unit and for the province as a whole. Standard reports include: the 
census of children in each birth cohort for 1980;the proportion of records in each health unit which are 
inactive; the number of doses of each vaccine administered to children in Manitoba, by birth cohort and 
by service provider and regional health unit; the proportion of children who have no immunizations 



122 Tele Partnerships: Telernanugement 

recorded; and summary information regarding age at immunization, immunization rates, and 
immunizing agents used, for each birth cohort and each health region. 

MIMS Data Quality 
Immunization records kept by parents and physician billing claims for immunizations were compared for 
a random sampling of urban children (unpublished data: Johnson, Manitoba Health, l987), the vast 
majority of whom were known to have been immunized by physicians. Assuming parental records to be 
correct, the frequency of miscoding by physicians was 3 per 100immunizations in infancy (and zero for 
MMR). Missing physician billing claims averaged 3-4% for each immunization. Service dates agreed 
exactly in 85% of the cases. This degree of accuracy was considered sufficient to implement the province 
wide system. 

Since implementation, the agreement between physician and MIMS records has beenexamined in a rural 
and an urban practice (unpublished data, Roberts, Manitoba Health,1991). Both studies demonstrate 
excellent agreement between these record sources with respect to tariff codes and service dates; two 
percent or fewer immunizations were incorrectly coded and service dates agreed 98% of the time. These 
studies were conducted using the records of infants, whose MIMS files had not yer been subjected to 
monitoring. The rate of physician failure to file a claim has been estimated at between 0.2% and 6.6%. 

A suburban public health unit investigated the follow-up records for one and two year olds which it 
received over a six month period. It was found that only 8% of the children were NOT fully immunized. 
Of the follow-up reports, 42% were the result of failure to bill, 26% from miscoding, 25% from inactive 
records or change in provider, and only 9% for immunizations not given. 

The completeness of each immunization record depends to some extent on the child's age and residence. 
Although MIMS has enrolled all children born on or after January 1,1980, physician billing claims have 
been captured only since November, 1987. Consequently, in major urban areas (primarily Winnipeg City 
where 98% of immunizations are provided by physicians) children born before 1987 are likely to have 
incomplete MIMS records. Status Indian children served by federal public health nurses are also considered 
to have incomplete records, since federal health office access to MIMS was not possible until 1990. 

Use of MIMS Data 
a) Identifying nonimmune individuals 
The monitoring process automatically identifies individuals who may be nonimmune and provides all the 
information needed to find them. MIMS records are frequently accessed to determine the immunization 
status of individuals. 

b) Determining immunization rates 
The first MIMS Annual Statistical Report covers children born from 1980 to 1989. This report was 
prepared using mainframe SAS (MIMS itself is written in Cobol). The data in this report mark the first 
instance when Manitoba has been able to determine immunization rates, for the province as a whole and 
for individual health regions. Representative data is presented. 

The summary of doses of vaccine administered is compared to the amount of vaccine supplied by 
Manitoba Health for administration to children. In the future this information can be linked to the 
vaccine distribution system so that individual or group practices can be monitored, to limit vaccine 
wastage. 

The census of children is a workload indicator for the public health region and unit. The inactive records 
are a measure of the proportion of children who have on line MIMS records but whose MHSC record is 
inactive for whatever reason. The majority of these children will not require public health follow-up and 
will not be monitored. 

The percentage of children in each birth cohort who have no immunizations recorded is a measure of the 
proportion of children in the health region who have blank MIMS records. Some of these children will 
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have inactive records, however most will be children who have moved into Manitoba and registered with 
medicare but who have not had their immunization records entered into the system. In the future, MIMS 
may identify these children so that public health follow-up can be initiated. This statistic is a good 
measure of the completeness of the region's MIMS records, since studies indicate that most children have 
either blank, or complete immunization records. 

Graphs are useful in indicating the age at which children are immunized, particularily in childhood. It is 
apparent that most children are immunized at the appropriate time; for that reason MIMS does not 
consider the actual timing of immunizations in monitoring or analysis of data. 

The key information is the immunization rates for each region and each vaccine. These figures are an 
underestimation of actual immunization, since the missing records may be due to miscoding, failure to 
bill for an immunization, or lack of contact with public health so that the written records are not 
available. The quality of the data is improving, howevel; with each birth cohort. Based on information 
from the data quality studies, immunization rates are likely at least 10% higher than presented here. This 
will be reflected in future annual reports which will look at active records only, and present information 
on the subset of children who are known to have been enrolled with MHSC since birth and who have at 
least some immunizations recorded. 

C) Immunization status of groups of individuals 
The MIMS Inquiry System has been used to generate lists of susceptible children in communicable disease 
outbreaks. For example, following exposure to undiagnosed measles in a community, the list of children 
with out a record of having received MMR was requested on line. W~thin 24, the community had a list of 
those children, which was used in conducting immunization clinics. The Inquiry System is also used to c 

generate lists of children who require immunization, for example to plan an immunization clinic for 2 year 
olds. The lists are used to identify all the children of a particular age in a local public health unit, as well. 

Future Plans 
MIMS will be used more and more as the system improves the completeness of the records through 
monitoring of each birth cohort. Within a few years, complete records will be available for school 
children and can be used to determine immunization lists for schools in both urban and rural areas. To 
facilitate this, the system should be linked with Department of Education records. 

The individual records will be used more frequently as access to terminals is improved. Physicians, 
especially in Winnipeg, provide 98% of the childhood immunizations and office access would be useful 
for the larger practices. Physicians can increase the use of the immunization restriction capability. 

The Inquiry System will be improved so that multiple immunizations and age can be selected as criteria 
for producing lists. This would save some time in responding to outbreaks. 

The MIMS record;have been successfully linked with the hospital records of children, using a scrambled 
version of the personal identification number. This linked file has been used to investigate possible adverse 
events following immunization. Now that a pilot study has demonstrated the usefulness of such linkage it 
is hoped that Manitoba Health will make this a standard program for all childhood vaccines. 

MUlS can be used for postmarketing surveillance following introduction of new vaccines. This summer 
new tariff codes for H.influenzae B vaccines were introduced. These codes will allow Manitoba Health to 
monitor children who receive ACT-HIB in the same syringe as DPT,to ensure that pertussis is not more 
common in these children in later years. 

The future will see more use being made of MIMS data at the community level, to priorize public health 
programming for immunization and for other services. The municipal and federal public health units are 
using MIMS, and will be improving the quality of their records. All public health units will ensure that 
incomplete records which cannot be updated by the immunization provider will be followed up. It is 
anticipated that Manitoba will achieve immunization rates sufficiently high to prevent the common 
childhood infectious diseases. 



Tele Partnerships: Telemanagnnent 

Abuse and Incidents in Community Care Facilities: 
Development, of an Information System for British Columbia 

By 'limbers, G.H.' & Hull, C.' 
1.Director, Community Care Facilities Branch, Community and Family Health, B.C. Ministry of Health. 

2. Coordinator, Health Information Support Group, Community and Family Health, B.C. Ministry of 
Health. 

The province of British Columbia is developing an information system on abuse and other incidents 
which occur in community care facilities. Systems development has involved the coopetative efforts of 
facilities, funding and placement agencies, non-government organizations, Medical Health Officers, and 
the Community Care Facilities Branch, B.C. Ministry of Health. 

Benefits to date include a more constructive approach to incident reporting, increased awareness of 
incidents, and preliminary information on the most frequent types of incidents and high risk facility 
Oenvironments. As the information system develops, it will enable British Columbia to take a proactive 
role in preventing incidents and abuse. 

Background 
Community care facilities encompass a range of day and residential setting providing care to children 
and vulnerable adults. These facilities are a mix of government-funded and non-funded, for-profit and 
non-profit organizations. The population receiving services in community care facilities is increasing, as 
are the range of services and the complexity of care needs. 

The Community Care Facilities Branch (CCFB) of British Columbia was established in 1988, with a 
mandate to promote and protect the well being of vulnerable individuals in care. Operating as part of the 
B.C. Ministry of Health, the Branch is separate from government funding and placement agencies. 

The CCFB provides public assurance by setting health and safety standards, licensing and monitoring 
community care facilities, carrying out investigations and enforcement activities, and providing a hearing 
and appeal process. Health and safety standards are applied through Medical Health Officers and 
Licensing Officers located in provincial health units and municipal health departments. The CCFB 
recognizes the importance of families, care associations, and communities in needs identification, service 
provision, and problem solving. 

The CCFB licenses and inspects two broad categories of facilities, which are licensed under the 
Community Care Facility Act: child care (day care and residential) and residential adult care facilities 
(AppendixA). In 1992, there were approximately 4000 licensed community care facilities, with a total 
capacity of 72,500 and an estimated enrollment of 100,000 (Appendix B). 

Incident Reporting 
Facilities licensed under the Community Care Facility Act are required to report abuse and other "serious 
incidents" which affect the health or safety of those in care. Although incident reporting has been a 
requirement for many years, reporting has been problematic for several reasons: lack of clear purpose, 
absence of standard policies and procedures for reporting, inconsistency of follow up, and uncertainty as 
to appropriate protective and preventive measures. 

In 1990, the CCFB, non-government organizations, and funding agencies recognized the need to revise 
the incident reporting mechanism. Adoption of a common information system would facilitate 
comparisons in incidence and risk characteristics, and would eliminate the need for separate report forms 
previously used by facilities, funding agencies, and the CCFB. The goal of the enhanced reporting system 
was to provide information to support the protective and preventive roles of facilities, funding and 
placement agencies, non-government organizations, and the CCFB (field staff and Central Office). 
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f Incident Reporting System: Development Process 
A Serious Incident Commim was formed in 1990, with representation from non government 
organizations, funding and placement agencies, Medical Health Officers, and Licensing Officers. Terms of 
reference called for the committee to recommend policies and procedures for both the licensee and 
licensing officer and to propose a common reporting form for use by facilities, Licensing Officers, and 
funding programs. 

The Incident Committee met several times to define the information needs of the various stakeholders and 
to develop consistent definitions for typesof abuse and reportable incidents. These meetings resulted in a 
revised reporting form, which identifies the type of incidents to be dealt with internally by the facility as a 
quality assurance issue, and which incidents are required to be reported to the local health authority. 

In the revised system, a reportable incident is an event in which a person in care has been injured, is 
missing, or has been adversely affectedwhile under the care or supervision of the licensee. Reportable 
incidents include any form of abuse or any event causing an injury which requires emergency care 
(Appendix C). Reportable incidents must be reported to the Medical Health Officer within 24 hours after 
occurrence. 

The revised report form was pilot tested in four health units in the Fall, 1991. To evaluate the pilot test, 
350 completed incident forms were audited; summary statistics were compiled and reviewed for utility. In 
addition, all participating facilities and Licensing Officers were surveyed to obtain comments and 
suggestions. As a result of feedback from the pilot test, separate report forms were created for child care 
and adult care facilities; separate forms were needed to reflect the differing characteristics of clients and 
incidents occurring in these facility groups. 

System Description 
The incident information system utilizes personal computers in field offices throughout the province. Field 
offices produce local reports and transmit summary data electronically to the central system in Victoria. 
Provincial reports are generated from a mainframe system, which produces reports for the CCFB and for 

- external agencies. 

Incident reporting is one component of the more comprehensive CCFB Information System, which also 
captures information on facility licensing, inspections, and workload/activities of Licensing Officers. 

The revised Incident Report form includes information on the client, the caregiver, the event, and the 
outcome. At the present time, the computer system captures a subset of this information, which can be 
used to identlfy high risk facility environments (Table 1). 

There are separate forms for adult care and child care facilities. For example, "equipment in use" 
categories for adult care include wheelchairs and bed rails, while the child care categories include 
equipment such as swings and wheeled toys. For the variables captured in the computer system, however, 
identical categories are used for adult care and child care. 
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Table 1 

Information Collected on the Incident Reporting Form 
Community Care Facilities, B.C., 1992 

CLIENT Client identification number 
CHARACTERISTICS Age

Gender 
Orientation 
Mobility 

CAREGIVER Name 
CE~.ARACTERISTICS Position 
FACILITY * Service typdevel of care 
C&CTERISTICS * Facility number 

Facility number + service type links to: 
* Size (capacity) 
* Enrollment 
* Proprietary status 
* Funding agency 
* Location (health area) 
* Inspection frequency 
* Hazard rating 
* Previous incidents 

INCIDENT (event) * Type of incident (Appendix C)
* Number of clients affected 
* Date of incident 

Location of incident 
Time of incident 
Equipment in use 
Incident details 
Procedures followed 
Notifications 

OUTCOME * Confirmation status ( Y N )  
* Board action ( Y N )  

Status of client -

Quality assurance findings 
* These variables are currently captured in the CCFB computer system. 

Benefits and Impacts 

Benefits to date include: 
A comtructiue upproud, to incident reporting. For the non-government associations, involvement in the 
Incident Committee and in the development of the information system has had the following benefits: (1) 
affirmed the CCFB's recognition of the positive role of nongovernment associations in joint problem- 
solving (2)provided a field perspective on current practice and needs (3)supported the integration of 
incident reporting with ongoing quality assurance initiatives. 



At the field level, adoption of a common reporting form has led to increased collaboration in incident 
reporting and incident follow-up. This cooperative approach has been reflected in regional training 
sessions, attended by licensees and Licensing Officers jointly throughout the province. 

~ncreased awareness of incidents and the requirement to report. As expected, the number of incident 
reports rose sharply in 1991192. We believe that facilities are more conscious of incidents and appropriate 
actions, including the requirement to report. 

Ability to analyze and apply incident data. Adoption of a common set of terms and definitions has 
provided an opportunity to investigate the types of incidents which occur and the characteristics of high 
risk facilities. Based on the initial year's data, two priority needs were identified: (1) a training seminar in 
emergency response and (2) development of an easy-to-apply risk evaluation tool for specialized 
residential care facilities. 

Future Plans 
Future plans for the information system include: 

Further linkage to the inspection history, to allow the .CCFB to assess the impact of its inspetion 
program. 

Expansion of the system to capture additional epiderniologic information about the client, caregive4 
and circumstances and outcomes of the incident. 

Development of an ongoing process to assess and assure data quality. 

nvestigation of the potential to interface with information about incidents in unlicensed facilities or in 
the community. 

The incident information system reflects a cooperative approach. As the system develops, non- 
government organizations, funding agencies, and the CCFB will be working together to improve the 
reporting process and to review the data generated. Information will be used to identify areas requiring 
research and to identify cooperative training initiatives that target identified problem areas and improve 
prevention practices, in both the child care and adult care sectors. With a province-wide system, data 
analysis will be facilitated; stakeholders to see will be able to see and respond to trends, enabling British 
Columbia to take a truly proative role in preventing incidents and abuse. 
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Appendix A: 

, Types of Community Care Facilities 
British Columbia 

Facility I Type of Facility 1 
Category 

Day Care 
ADULT Adult Day Care 
CARE outpatient Centres 

Assessment Centres 

CHILD * Group Day Care 
CARE * Family Day Care 

* ~reschoo~s 
* Child Minding 
* Special Needs Day Care 
* Out of School Care 

Facilities licensed under the Commvnity &re Fucility Act. 

Residential 
* Personal Care 

Intermediate Care 
* Specialized Care 

Family Care Homes 
Supportive Housing 
Congregate Care 
Private Hospitals 
Extended Care 

* Residential care 

Appendix B: 
Number of Facilities and Capacity (Spaces) 

Licensed Community Care Facilities, BC, March 31 1992 . . 

kmce  Type 
9DULT CARE 

Other 
Personal care 
Intermediate care 
Specialized residential care 

Total Adult Care 

CHILD CARE 
Child Minding 
Out of school care 
Preschool 
Group day care - infant 
Group day care - 30+ months 
Family day care 
Special needs day care 
Residential care 
Emergency care 

Total Child Care 

Number of 
facilities 

13 
6 1 

188 
619 

881 

124 
303 
542 

67 
407 

1449 
54 

141 
2 

3089 

3970 
care, as each child ca 

Capacity 
(spaces), 

416 
4003 

13419 
5693 

23531 

2413 
9522 

11784 
1395 

11621 
10015 
1173 
1006 

32 

48961 

72492 
'space"may be - - - -  

~ p i e d  by more than one &Ad. 
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Reportable Incident Categories 
Community Care Facilities, British Columbia 

Physical Abuse 
Sexual Abuse 
Emotional Abuse 
Financial Abuse 
Neglect 

OTHER INCIDENTS (NON-ABUSE) 
Unexpected illness 
Disease Outbreak 
Unexpected Death 
Fall 
Motor Vehicle Accident 
Other Injury 
Poisoning 
Disruption of Services 
Aggressive/Unusual Behaviour 
Missing/Lost/Abducted 
Medication Error 
Suicide attempt 
Suicide (death) 
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Computerized Questionnaires and Data Collection 
Gregory M. Stemp and Michael D. H a d i  

School of Dentistry, University of Washington 
Seattle, WA 98 195 

The use of questionnaires and other paper-and-pencil measures is an important and well-established 
aspect of any community health care program. Despite this long-standing tradition, howevg there are a 
number of problems associated with the manual collection, analysis, and dissemination of data. Paper- 
and-pencil measures are often slow to conduct, and require a considerable amount of time to collect, 
score, and collate. Because the administrator and the data entry person are rarely one and the same, they 
are also prey to problems of poor handwriting, and to "typographical" errors, such as inadvertently 
circling two responses to a single question. Screening questionnaires often involve elaborate scoring 
formulae which are little more than mathematical mistakes just waiting to happen. In paper form, data is 
not readily accessible to those health care professionals who may have a need for it: a file cabinet full of 
papers - even if it's your own filing cabinet - is not amenable to searches, sorts, and other data queries. 
Eventually this information may (or may not) be entered into a computer database; with staff time always 
at a premium, however, data entry (which introduces yet another opportunity for error) is often 
postponed, resulting in a database which is rarely up-to-date, and, consequently, of less-than-optimal use. 

These difficulties seem to point to the use of a computer as a a replacement for the paper-and-pencil 
questionnaire. After all, what handles data (and the manipulation of that data) better than your trusty 
PC? Somewhat surprisingly, however, computers have seen only minimal use as a tool for administering 
questionnaires. After a brief flurry of interest in the late 1970's and early 1980's, computerized 
questionnaires have largely disappeared from the health sciences. While some of this is due to a lack of 
interest on the part of health care providers, and some of it is due to the costs involved, most of the 
reluctance seems to revolve around the following: 

Creating even a relatively simple form has traditionally involved a tremendous amount of sophisticated 
(and expensive) computer programming. For example, it may take as many as one hundred lines of 
dBASE code just to display one page on a computer screen, then one hundred more lines to display the 
next page (and we haven't even considered the terrifying prospect of what happens if the user wants to 
go back a page). Programs are difficult to write, can be written only be true programmers, and very 
little of their code is portable; when it comes time to create a new computerized form, you generally 
have to start from scratch. 

And even if you do manage to get a program written, your troubles are hardly oveL Traditional 
computer programs - at least those custom applications commonly found in the health sciences - are 
anything but user-friendly. Most are tedious to use, requiring innumerable keystrokes just to answer a 
few questions (for example: tab to Question 1, answer it, tab to Question 2, answer it, tab to Question 
3, answer it, shift-tab, shift-tab to get back to Question 1 so you can change the answg tab-tab-tab to 
Question 4, ad infiniturn). Navigation within a form is crude at best (if you're really lucky, you can go 
backwards one tiresome page at a time), and there is limited ability to add in peripheral information 
(such as jotting notes to yourself). For the most part, it has been much faster (and easier) to simply 
have the form filled out by hand, and then have someone type in the data  late^ 

In other words, it's not been so much that computerized questionnaires are bad; it's just that their 
implementation has not offered any advantages over the paper-and-pencil approach. In this paper, 
however, we discuss how new software - more specifically, multimedia, object-oriented programming 
languages - can overcome the limitations of traditional programming languages, and create effective, 
efficient, and affordable computerized questionnaires. To illustrate this point, we will focus on one 
particular example of a computerized questionnaire, the Suicide Lethality Index. 
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The Suicide Lethality Index (SLIN) 
The SLIN (developed by Lee Fggert, Elaine Thompson, and Meg Kerrigan at the University of 
Washington School of Nursing) is a screening device used to identify teenagers at risk for suicide. The 
form consists of two kinds of questions. In the firsttype,an interviewer asks the subject to respond to a 
number of statements such as this: 

Nobody would really care if I ttjed to end my life 
Questions are answered on a scale of 0 to 6, where 0 might mean "Strongly disagree" and 6 might mean 
"Strongly agree." In addition to this kind of question, interviewers are asked to provide global ratings for 
key topic areas, such as "Attitude Towards Death" and "Unsolvable Problems/Pessimism." The subject's 
responses and the interviewer's ratings are run through a series of mathematical transformations that 
result in both a number of subscale rankings and as an overall Risk Status Score. 

Like many such forms, the SLIN is subject to a number of difficulties. In its current format, the SLIN 
takes over two hours to administer, due not only to the length of the form, but also to the fact that 
interviewers must repeatedly stop the process and calculate subscores (and these scores must be 
calculated, because they play an integral role in the interview process). Stopping to calculate the scores 
not only takes time, but also breaks the flow of the interview, an important consideration in light of the 
delicate subject matter. In addition, some of these calculations can be quite complicated ("Average all the 
items marked with an LA, but add in #40 only if the student endorsed #39 as "more serious" and add in 
#42 only if the student endorsed #41 as "more unbearable."). Likewise, sometimes the student answers a 
"6" but -for scoring purposes -that score must be "reversed" to a 0. Needless to say, even an informal 
audit of SLINs revealed a number of arithmetical errors. 

Oh, yes: once the calculations have been completed (post-interview calculations require anywhere from 1-
3 hours), researchers are still left with a 60+ pages requiring entry into a computer for analysis and 
archival purposes. The SLIN takes 2 hours to administer, and at least twice that long to tabulate and enter 
into a database. For the Nursing School, the belief was quite simple: there has to be a better way. 

Computerizing the SLIN 
, To alleviate the problems noted above, a computerized version of the SLIN was been developed using 

Asymetrix ToolBook, a multimedia, object-oriented programming tool for Microsoft Windows 3.x. 
Although a discussion of object-orientation is well beyond the scope of this paper, suffice to say that 
programming in such an environment is much faster and easier than in a traditional language. 
Furthermore, developing screen displays and handling data input is also easy; you do not have to write 
code to display items (in effect, you simply draw them wherever you want them) or to allow the use of a 
mouse. It is the introduction of this type of software which, more than anything, makes computerized 
forms a viable approach. 

As far as the SLIN itself goes, it must be admitted that the actual administration of the instrument is not 
notably faster using the computer (although it does take a little less longer). However, scores and 

. .subscores are calculated immediately, and in real time. This not only allows the interview to proceed 
unimpeded, but also enables the interviewer to concentrate on the task at hand without having to act as a 
mathematician as well as a therapist. Along the same lines, arithmetical mistakes are eliminated; the 
computer never forgets to "carry the 3." Once the interview is over, the tabulations are complete, and -
within seconds -the program can export a file ready to be directly copied into a database. 

By using a program such as ToolBook, we were also able to overcome the problems which have 
traditionally plagued computerized questionnaires. Xme- consuming keystrokes are no longer a problem; 
instead, you need only click the mouse to answer a question. Navigation requires no elaborate coding; the 
script to take you from one page to another consists of the following three lines: 

to handle buttonup 
go to the next page 
end 
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In addition to that, users can also use pulldown menus andlor dialog boxes to immediately jump to any of 
the major d o n s  of the program; this eliminates the need to, say, hit the Page Down key 30 times to get 
back to Question 6. If you want to jot notes to yourself, just click a button and pop-up the electronic 
notebook. Click another button, and you return to the form From a user's perspective, the computerized 
SLIN is both fast and friendly, and requires no knowledge of computers beyond the ability to click a 
mouse button. 

Yes, but. .. 
But while we all know that usability is important, the fact that a program can be made user-friendly does 
not address the bottom line. It's one thing to know that a program can be made to work; it's quite another 
to know if we can afford to make it work. 

For most people, the answer is: yes. Although ToolBook and similar authoring packages require some 
computer programming knowledge, these languages are much easier to learn and to deal with; for the 
most part, anyone with a modest programming background can create reasonably sophisticated 
application. To do something in dBASE or C++ generally requires hiring a certified programmer (at $60 
an hour); you can easily find students capable of programming in ToolBook, and for a lot less. It's not 
even beyond the realm of possibility that someone on your staff -with a little bit of study and practice 
-could learn to do the programming themselves. 

This object-oriented code is also much more transportable than the code found in traditional computer 
programming. Suppose you have a form which consists of 20 multiplechoice questions. Once you write 
the code for the first set of questions (code which will only be a few lines long), this code can then be 
copied and re-used for the remaining 19questions, and with very little modification. By creating a 
"toolkit" of commonly-used question styles, a new form can be put together in short o rde~  We are all 
familiar with "boilerplate" word processing. To a large extent, we can now have boilerplate computer 
programming as well. 

On the other hand. .. 
At the risk of being sued for false advertising, we must add this note: we can't guarantee that the process 
of converting your paper-and-pencil measures will be totally painless (but, then, if it wasn't for pain we 
wouldn't need health care professionals); problems will inevitably arise. To help minimize these 
difficulties, however, we can offer the following advice: 

Don't do this unIess you have a good reason for doing this 

This advice may sound trite, but it is too often goes unheeded. The computer is a wonderful tool, but it's 
not the answer to every problem. There's no reason to convert to a computerized form unless you have 
something to gain by doing so. For example, the computer may be faster and more efficient than paper- 
and-pencil; this is a good justification. Likewise, the computer may allow subjects to answer the questions 
and receive a score automatically, without the need for someone to interview and score them, this is 
another good justification. If you can't think of anything along these lines, then maybe you should just 
leave things as they are. 

Make sure you have the equipment before you begin 
One problem we have repeatedly seen in the computer world is people who commission these wonderful 
programs, then have no place to use them. If you don't have machines available, or don't have the money 
to buy any, then you might want to hold off on any grandiose computer plans. Bear in mind, too, that you 
can't run programs like these on your old IBM XT. On the MS-DOS side, you'll need -as a minimum -
a 386 machine with a minimum of 2 megabytes of RAM, a hard disk, a mouse, and Microsoft Windows. 
On the Macintosh side, you'll want at least an LC (the 9" screens on the classic are just too small) with 2 
megabytes of RAM and a hard disk. 

Make sure you know what you're doing before you start 
One reason the initial SLIN took so long is because it was not well-thought-out. Halfway through the 
coding process, for example, the SLIN was completely rewritten. Unfortunately, revising a computer 
program is not always as easy as revising a word processing document. Don't jump into something until 
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you know you're ready. Take some time to think about what you would like the computer version to do, 
and how you would like it to work. Write these specific things down, and present them to the 
programmer before he or she begins coding. Unless you're actively looking for trouble, never utter these 
words: "Well, you're the computer person, so do it the way you think is best." You're the health care 
person; do it the way you think is best. 

Rome wasn't built in a day 
Your first computer project will be the hardest, and will seem to take forever to finish (if the programmer 
tells you it will be done in a month, except it to be at least two months, if not more). These problems are 
inevitable; if you don't have much experience with computers and computer programming, you simply 
won't be aware of all the possibilities until you're smack dab in the middle of things. You simply have to 
make allowances for the fact that, the first time through, you won't have any idea what you're doing. 
Once you've caught on to the way things work, though, subsequent projects will be much easiet The 
SLIN required several weeks of full-time work spaced out over the span of several months. Building on 
our experiences h t h  the SLIN, however, we were able to convert an 11-page course evaluation form into 
computerized format, in less than 4 hours. Of course, here's some advice, too: the first time out, you might 
consider doing something a bit smaller and easier than a Zhour-long questionnaire. 

Get everyoneinvolved right from the start 
Here's an area where we fell short when developing the SLIN.As programmers, we worked d i d y  with 
the SLIN's project managers, putting the application together just the way they wanted. That sounds fine, 
except for two problems. First, the way the project managers viewed the program and the way the 
interviewers actually planned on using it did not always mesh; consequently, several portions had to be 
redone to fit the needs of the people who were actually going to use this. Second, the way the data was 
saved and exported bore absolutely no relation to the way the data analysis people needed the 
information. Consequently, that whole section had to be totally redone (no small task, either; since over 
1000pieces of information are collected on the SLIN).The moral of the story: get input from everybody 
before you begin. Not only will this make the programming faster and easier, but it will also help 
everyone feel that this is their program as well. People generally are comfortable with paper-and-pencil 
measures, regardless of the problems associated with them, and they may resent having this weird new 
approach thrust on them. This resentment is less likely to occur if everyone has been involved with the 
project from the start. 

Make sure the design process is an iterative one 
It's important to solicit input from people during your initial planning stage. Howeveq it's equally 
important to continue to solicit input throughout the entire development process. Don't spend 6 months 
on a project and then test it; what happens if it doesn't work, or people don't like it? Instead, make testing 
a continuous part of the development: create one section of the program, test it (on real, live users), 
modify it as needed, and then repeat the process with the next section. You will save yourself an 
enormous amount of time, money, and heartache. 

Is this all you have to worry about? Unfortunately, no; other problems are bound to crop up. However, as 
long as you keep these things in mind, and as long as you keep the communication channels open, the 
process should be relatively smooth and painless. More important, the final reward should be well worth 
it. The SLIN, for example, is no longer given on paper; it is a computer-only interview now, and everyone 
involved seems quite pleased about that. As health care professionals, you have more important things to 
do than enter data into a computer or check people's arithmetic. Today's software allows you to 
concentrate on those important tasks, and let the computer take care of the rest. 
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Beginning in the spring of 1991 an agreement between the department of family practice at the University 
of British Columbia (UBC), the Chilliwack General Hospital and Chilliwack physicians acting as 
preceptors to family practice residents resulted in the development of an automated, electronic resident 
tracking system. The system collects, stores and reports on data relating to the residents' clinical activities. 
It notes, for example, what illnesses were encountered, and what procedures were undertaken. The 
system extracts most of this information from existing Medical Services Plan (MSP) billing files. An 
innovative coding module is used to improve the quality of diagnostic data collected by participating 
offices. Of all the records in the billing file only those arising from patient encounters with resident 
doctors are identified and added to the resident database. Over the past year the UBC regional family 
practice residency program in Chilliwack has used reports from the system to monitor the clinical work of 
individual residents. Although it is still under development, the system has controlled the cost and 
complexity of monitoring the resident program. This paper describes the development of the system. 

When a resident training program became established in the Chilliwack area in 1991, we were faced with 
the problem of how to insure that individual residents received adequate exposure to clinical disease and 
procedures. A system was needed to identify educational deficiencies early enough to allow remedial 
experiences. The system had to be inexpensive and highly automated. After a review of available software 
we elected to design a system ourselves. 

In constructing the system we hoped that much of the resident experience might be amenable to electronic 
methods of tracking. During the course of their family practice experience and under preceptor 
supervision a resident sees patients in the preceptor's office, in nursing homes, on house calls, and in 
various hospital departments. All these experiences are services which the preceptor bills electronically to 
the provincial health authority (MSP). The experiences can be monitored by examining a copy of 
preceptor's billing file. Billing files are routinely produced in doctor's offices throughout the province using 
any one of a number of proprietary "billing packages" each of which provides a method of recording 
details of patient consultations. Inspite of their differences, all of the billing packages are designed to 
produce an MSP billing file of standard characteristics which is submitted via telephone modem to an 
MSP computer located in Victoria. 

Typically the billing process begms when a clerk refers to a chart or day sheet and, on the basis of that 
record, transcribes the specifics of a patient consultation into the fill-in-the-blanks type form of a billing 
program. Most of the data to be recorded, such as 'date of service' is subject to verification and error rates 
are thought to be low. However, the diagnosis field requires the clerk to translate the physician's statement 
of chief complaint or reason for the visit into a code from the Ninth revision of the International 
Classification of Diseases (ICD-9). This is a labour intensive task even in a hospital with trained coders. In 
a conventional medical practice with clerks who are not trained in coding and where time is greatly 
limited, disease coding is so inaccurate that the diagnostic data is unsuitable for monitoring resident 
experience. 

To improve coding accuracy we developed a "coding module" which allows fast and easy lookup of 
appropriate ICD-9 codes for English medical terms. The module was designed for use with any of the 
available billing packages. In practice the data entry form is completed in the normal way until the derk 
reaches the diagnosis field. At that point the clerk uses the coding module to select the most appropriate 
ICD-9 translation of the chief complaint. This process generates better quality, machine readable data in a 
variety of offices with minimal alteration of established office billing operations. 

The module was produced from a comprehensive transcription of both volumes of the ICD-9 code 
including all inclusions, exclusions, notes, etiology and manifestation codes as well as V and E codes. 
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Early versions of the module were produced in Turbo Pascal and C. Howeveq the most advanced and 
satisfactory version, QuickSearch, uses Advanced Revelations, a flexible relational database program 
with variable length field architecture and unique string handling capabilities. 

A freestanding version of the module uses 'taskswitching". Taskswitching environments such as 
%ndows allow the user to run two or more programmes as independent "tasks". The user can switch 
between tasks with a key stroke or two, or by pointing with a mouse. For our purposes the clerk uses the 
regular office billing programme to enter the specifics of a patient consultation. Where necesary a mouse 
switches the clerk to the coding module to translate a diagnosis into an 1 0 - 9  code then back to the 
billing programme to complete the entry. 

The coding module treats the diagnosis supplied by the clerk as a search word. The module generates a 
"hit" list of all ICD-9 codes in which the search word is either part of the English description associated 
with the code, or is a synonym of one of the words in the description. Alternate terms for specific diseases 
listed in volume two (the alphabetical index) were treated as synonyms for the codes listed in volume one. 

The list produced in response to a search word appears as columnar display. ICD-9 codes appear on the 
left with a line of associated text to the right. Selecting a specific code displays full detail about the code 
selected; this detail differs only slightly from the page layout in volume one of the ICD code books. 

Search words may produce no hits, a single hit (the most preferable situation for the clerk), or multiple 
hits sorted in order of ICD-9 numbe~ 

h response to a search with no hits the module uses a 'soundex" routine to suggest possible spelling 
alternatives. If the user abandons the search the module adds the search word to a 'failed look up list". 
These terms, which include new medical entities, synonyms, acronyms, and common spelling errors, are 
collected at regular intervals and discussed with hospital coding staff in medical records. The terms are 
coded and added to updated versions of the module which are produced and distributed at regular 
intervals. Over the first few months of operation there was a flood of new terms which has diminished 
over the summer of 1992 suggesting that the module has acquired the working language of participating 
doctors. 

Where the search produces multiple hits, the clerk is faced with the job of choosing which of the ICD-9 
codes listed on the screen best matches the physician's assessment of the chief complaint or reason for the 
consultation. The clerk's choice is based on a single line of text appearing beside each code. A choice may 
be rejected if the full text reveals the code to be unsuitable. Once an acceptable code is placed in the 
diagnostic field of the billing package it subsequently appears in a specific field of a record in the MSP 
billing file. From there it is accessible to the computer responsible for the resident database. 

Office generated MSP billing files contain records of all patient consultations for a particular period of 
time. Each record in the billing file is identified by a numerical field containing a sequential counte~ When 
the file is created the value of the counter is increased by one as each new record is added to the file. The 
office billing packages support a simple strategy for sorting the records which appear in the MSP billing 
file so that all records relating to the activities of a particular resident are grouped together and are 
identified by a range of sequence numbers. A copy of the MSP billing file with a note identifying the 
resident and the range of sequence numbers of the resident's patients is sent from the preceptor's office to 
the hospital where the database is maintained. 

In the hospital, at the resident coordinator's office, an interactive routine copies data from' relevant 
records into the resident database. For each record of interest data selected include the unique MSP 
sequence numbeq the date of service, the identity of the preceptor as a provincial doctor number, the 
patient's personal health number, the procedure (eg Routine Office Visit, or Urinary Catheterization) as a 
provincial procedure code supplied by MSP, and the patient's chief complaint (egDepression or Urinary 
Retention) as an ICD-9 code. 

Methods described so far are only suitable for tracking experiences which occur while a resident 
functions under the direction of a preceptor with an office equipped to participate in the tracking 
programme. Experiences which do not lend themselves to tracking include specialized rotations such as 
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anaesthesia or hospital ward call. In these situations the resident must use a diary to record the experience 
f6r manual transcription into the resident database by the resident secretary and an assistant. 

The advantages of electronic data collection are manifest when one &mines the process of extracting 
useful information from resident diaries and compares factors such as legibility, expense,quality of data, 
control of data error, and speed of data acquisition. Fortunately private medical offices seem willing to 
participate in data acquisition as long as it does not slow down the billing process or add greatly to the 
complexity of office operations. 

The project has not been problem free. The biggest problems for medical office staff arose out of the 
necessity of using the coding module. 

Difficult search words were those which generated either no hits or far too many hits. Both feast or 
famine leave the clerk with a frustrating dilemma about how to code the encounter and code it quickly. 
Although we found clerks to be universally conscientious, some were preoccupied by the possibility that 
they might make a coding erroc. They commonly spent inordinant amounts of time trying to code an 
obscure term while falling behind in their other work. In other offices introduction of the coding module 
was rapid and uneventful. 

We experimented with two different rnultitasking environments to allow access to the module where it 
could not be integrated with the billing package. The first environment, an early version of Deskview, was 
rejected when we discovered no easy way of preventing an operator from unwittingly damaging files by 
exiting from the environment without first exiting from the billing package and the coding module. A 
new environment, Windows 3.1, prevents this problem but has proven to be relatively slow on current 
equipment. 



139 Teie Partnerships: Data Manugernent 

Data Input and Management Technology -Building Quality In: 
Waterloo Smoking Prevention Project Study III 

Paul M. Barton, BSc. 
Mount Sinai Hospital, Toronto, Ontario 

SusanneM. Santi, M.Math. 
S. Santi Applied Health Research, Waterloo, Ontario 

K. Stephen Brown, Ph.D. 
Department of Statistics, University of Waterloo 

M. Louise Walker, B.A., BSc. 
Waterloo Smoking Projects, University of Waterloo 

Inquiries and requests for reprints to: Paul M. Barton, Mt. Sinai Hospital, Suite 1152,600 University 
Avenue, Toronto, Ontario MSG 1x5(Phone: (416) 586-8351). This research has been funded by the 
National Heart, Lung and Blood Institute (U.S.), #R18 HL 36171, the Ontario Heart and Stroke 
Foundation, and NHRDP Health and Welfare Canada. 

Abstract 
Traditional data input and management methods have been beset with problems including quality 
control, programming complexity, and process efficiency, all of which ultimately effect the quality and 
credibility of research. 

Recent advances in software and hardware has radically changed the data input and management 
environment. This new technology, combined with sound quality control and data management 
strategies, can convey collected dam into machine-readable format with high efficiency and with the 
highest possible quality. 

The Waterloo Smoking Prevention Project, Study 3 (WSPP3) is the third study in a series of controlled 
clinical trials that began in 1979, designed to develop and diffuse an effective school-based, social 
influences programme for smoking prevention. In this study (1989-1994) over 5,000 students from 100 
elementary schools in 7 school boards will be assessed at 5 time points. These students will transfer to 
approximately 51 secondary schools part way through the study. Approximately 90 curriculum providers 
are involved annually. 

This paper addresses the benefits that WSPP3 has derived from the advances in data and database 
management technology. The processing and analysis of participant questionnaire and survey data, plus 
the development and maintenance of an extensive tracking database has been managed by a simple yet 
powerful system composed of interdependent software packages. Focus will be on the implementation of 
such data and database management technology in the context of qualitycontrolled data management. 

Data Input and Management Technology -
Building Quality In: Waterloo Smoking Prevention Project Study lII 
Why has data management been the Achilles' Heel of evaluation and research? In many cases the tasksof 
data management have not been considered key elements in the conduct of quality investigations, and 
subsequently have not been given administrative or budget priority. One just needs to "collect the data, 
and get it in" as quickly and painlessly as possible, then the work of analysis can begin. In many cases, 
unless there are glaringly obvious errors, no additional thought is given to the quality of the various levels 
of data management. It is only after the data are analysed that some systematic error may become 
obvious, and point to a major problem. More likely, this type of error many never be discovered, with 
obvious scientific implications. 

Most scientists, researchers, and evaluators are aware of the need to produce reliable data with minimal 
error so as to maximize the likelihood of detecting any effects or differences between groups involved in 



the research or evaluation. The end-product of a well designed study or evaluation can be greatly 
influenced by methods used to collect the data, process the data, and analyze the data. Historically, the i 

1 
processes involved in the collection and management of data -specifically: (1) training of data collectors, ! 

(2) coding, (3) input, and (4) management and maintenance of computerized datafiles - are often 
neglected or downplayed. 

This paper will briefly review the Waterloo Smoking Prevention Project III (WSPP3) experience with data 
management in general, with special focus on data input and management technology. By describing the 
steps that we take and the guidelines we follow, we hope to show that projects on a smaller scale than 
WSPP3 can utilize and benefit from quality-controlled data management. 

While the core of this discussion is the various uses of microcomputers in data management, we will also 
discuss other areas in which quality control directly effects the dam which are entered into and are 
manipulated by the computa The use of computers alone can not provide high quality, low cost data. 
Computing innovations in conjunction with other quality control and management strategies are 
necessary. 

The Waterloo Smoking Prevention Project III 
The Waterloo Smoking Prevention Project 111 is the third in a series of randomized controlled clinical 
trials that began in 1979 (see Best, Flay, Brown, and Ryan, 1983; Best, Brown, and Santi, 1986; Brown, 
Best, and Santi, 1989; Flay, Koepke, Thomson, Santi, Best, and Brown, 1989). The trials were designed to 
develop and diffuse an effective school-based, social influences program for smoking prevention. The 
present study (1989-1994) involves over 5,000 students from 100 elementary schools in 7 school boards. 
These youth fed into approximately 51 secondary schools this fall (1992). The design of the study is - - 

s h o k i n  Figure 1. 

Figure 1 
Waterloo Smoking Prevention Project Study 111 

(WSPP3) 

Nurse Workshop Teacher Workshop 

Nurse Mediated Teacher Mediated Control U 
This study is a randomized controlled trial designed as a 2 x 2  factorial to 

evaluate quality of implementation and program effectiveness as function of 
provider type (school teacher vs nurse) and training (interactive workshop vs 
"mediated" - print materials only) 
(see Santi, Best, Payne, Brown, and Cameron, 1992) 
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An evaluation component of the study involves administering a questionnaire and obtaining a carbon 
monoxide sample yearly from youth with parental consent starting in grade 6 and ending in grade 10, 
The 5 year data are linked. Youth, in the grade of the cohort who are new to the school, are included in 
the study and cohort youth who leave a study school are tracked and complete a questionnaire by mail. 

More than 90 curriculum providers are involved in the study for each of the fim 3 years. Approximately 
half of the providers were public health nurses while the other half were classroom teachers. The level of 
program implementation by each provider was assessed yearly. 

Table l 
Sources of WSPP3 Data 

1 Youth Providers 

DATA STATUS EVALUATION DATA HISTORY 
questionnaire consent observation background 

I &bon 
monoxide 

location checklists 
(tracking) 

condition 

wspP3 
curriculum 
teaching 1 status 

School 
Environment 

school size 
school risk 
smoking 

policies, etc. 
board 

Table 1 shows the sources of data for this study. Youth, program providers, and the school environment 
all provide data. The three sources are linked in various ways, and data are grouped by factors including 
youth status (smoking behaviour, location, etc.), provider history, and school intervention variables. 

Data were collected from the sources just described in the primary schools using various methods 
including interview, self-report, and the use of inclass observers. Additional methods have been and are 
being developed to enable the measurement of community involvement and program implementation in 
the high schools. 

Data Management in the WSPP3 Context 
For our purposes, it is convenient to consider data management in four mutually dependent parts: 1) data 
collection, 2) data coding, 3) data input, and 4) database management. Each part incorporates quality 
control as necessary to ensure the highest quality data. It is important to note that although some 
components of data management do not include a high level of computer technology, they are very 
relevant to this discussion. 

1) Data Collection 
The management of data collection has two components: a) computerized demographic record keeping, 
materials production, and scheduling, and b) the training and management of data collection personnel. 

a) Computerized Demographic Record Keeping, Materials Production, and Scheduling 

Before any experimental data are collected from participants of this study, basic information on each 
participant is collected: 1) design variables, such as board, school, class, and provider (for administrative, 
analysis, and follow-up purposes), and 2) variables needed for consent purposes. Thus it is necessary to 
collect complete class lists from every school and class involved, plus the participants' parent's names and 
addresses (these are required because consent requests are sent directly to participants' parents). Each 
participant is assigned a unique identification number which is used to link demographic information 
with questionnaire data, and to link data from different time-points. 
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Over the years, a system has been developed that is relatively simple in design and can be used for the 
input and management of the participant information. A database (WATCOM SQL (PACEBase): 
Graham, Neudoerffer, Jach, 1988) that is the repository of the accumulating demographic information, 
used in conjunction with a series of small input programs make the recording, accessing, and updating of 
participant demographics fast and efficient. For example, using WATFILE (Galvin, McDowell, 
Wilkinson, 1989), a simple data management package for the PC, the placement of the text on the scxtm 
of the microcomputer can be designed so that data entry is simplified and logical in ordec Some items, 
such as date of birth, can be limited in the range allowable so that an age out of range (which is likely a 
typo)will be rejected by the system. This is an example of a small detail that will nonetheless improve the 
overall quality of the study. 

Information that is entered into the participant demographic file can be used, through WATFILE, to 
produce consent request forms, standardized class listings and identification labels for questionnaires. 
Producing these standardized materials electronically not only increases efficiency and accuracy, but also 
helps to ensure that all eligible participants have an opportunity to participate (and those without 
parental consent are excluded). 

As participant information accumulates in the demographic database over the years of the study, this 
becomes the "Tracking" database. Each year, the database is expanded to include a new set of 
demographic variables for the new year, which may or may not carry over from the previous yeac New 
students enter the study schools from outside the system, previous participants transfer between 
participating schools, leave the system, or fail to move to the following grade, etc. The progress of the 
participants is tracked for the duration of the study. For participants who miss data collection, the 
database provides information that may be helpful in locating them. 

Maintaining the "tracking" database over the course of the study will ensure that participants are 
identified as they move from class to class, provider to provider. This allows datasets from the various 
sources of data at different timepoints to be linked as necessary for analysis, i.e., participant data correctly 
matched with provider and school data. (See the Data Management section below for further details). 

A time-consuming and critical aspea of data collection is the scheduling of the sessions which must match 
school, provider and data collectors within time and availability constraints. By taking the guesswork 
(and the monotony) from the process of data collection scheduling, mistakes are avoided and time and 
energy can be better spent on more interesting elements of the research. Figure 2 outlines the basic 
structure of a small program that can help take the headache out of scheduling. 

Figure 2 
Outline of a Scheduling Program 

1. The availability, proficiency level, and frequency of use of the 
individual data collectors are entered into a small database. 
2. The time, location, and duration of the session can be entered into 
the program, to be matched to the availability of the data collectors. 
3. From the listing of all available data collectors, the program will 
select the data collectors who have the highest proficiency, or who have 
had the least number of hours of work that week, or a combination of 
these two. 
4. Additional variables such as having the use of a car (so none needs 
be rented) can be used to further isolate the most appropriate choice of 
data collector. 
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t b)Training and Management of Data Collection Personnel: 

This second component, in qnjunction with the computerized aspects'of data collection, is an integral 
part of the measures taken to help to ensure the highest quality. A review of the quality assurance 

used in clinical trials by Neaton, Duchene, Svendsen, and Wentworth (l990) states 'Training is ...a aitical first step in establishing a quality assurance programme, ..."(p. l16). 

Data colleaion strategies, ranging from the administration of self-report questionnaires to students, to 
interviewsof providers and in-school observation all involve comprehensive staff training. The process by 
which WSPP3 trains its staff for data collection in a classroom situation is as follows: 

1. The first step for potential data collectors is to perform an extensive review of background materials 
and written instructions, before the actual training session. A fixed payment is made for the time spent 
making this review. 

2. Optionally (based on quantity and complexity of the material), a brief quiz is administered based on 
the review, for two purposes: a) to weed out unmotivated individuals and b) to alert training staff to 
problem or weak areas. Potential data collectors may be given an opportunity to review the material a 
second time and re-write the quiz (on their own time). 

3. Successful candidates proceed to a training session which includes a) an overview of the procedures, b) 
a videotape of the procedures taking place in an actual data collection session, c) rehearsal of the 
procedures, (which can range from a brief review of a script for questionnaire administration, to 
multiple day sessions observing, analysing, and being tested against actual videotaped sessions, for 
implementation evaluation) and d) a thorough overview of administrative procedures and conduct at 
the data collection site. 

4. Once the data collection period begms, there are random observations of data collection sessions by 
experienced WSPP3 staff members, giving immediate post-session feedback. As well, in the case of 
implementation evaluation, pairs of observers are sent to selected lessons to establish inter-rater 
reliability, and are brought back to assess test tapes mid-way through data collection. 

This training procedure was used with the WSPP3 curriculum delivery raters (see Santi, Best, Payne, 
Brown, and Cameron, 1992). At the end of training, the raters observed a test tape of a provider 
delivering a lesson of the curriculum. 81 % of the trained raters met the criterion of 82% agreement with 
a standard, and "graduated" to observing in the classroom. In the end, the inter-rater agreements for the 
measures obtained from the classroom observation were over 85%. 

By following this thorough and standardized protocol for the training of data collectors, we have few 
missed data collection sessions, complaints or concerns expressed by school staff, or partially completed 
questionnaires. In addition, we have greater confidence in the quality of the data provided. 

2)Data Coding 
Responses are "coded" to simplify and facilitate the input of data. The dam that are handentered on a 
questionnaire, for example, are often not in the best format for direct data entry. It is sometimes necessary 
to modify questionnaire responses into the format which will be used in the final analyses. Simple 
transformations such as changing a "n" or "y" response to a "0" or '1 " can be performed by the 
computer, but more thoughtful and complex decisions like the assignment of a number code to an open- 
ended response is normally handled by a trained data coda 

Another common feature of a hand-completed data form is the scattering of the responses across the 
page. What makes a form easier for a participant to complete can lead to a great deal of eye strain and 
wasted time for the person performing the data input. To remedy this, a data coder can transcribe the 
data to the margin of the page in a specific location. The data entry person need only look at the edge of 
the page for the data to entec 
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In general, by requiring the data coder to interpret responses, and a data enay person to simply enter data 
quickly and accurately, allows for a separation of skills. Coders can be trained and skilled in response 
interpretation, while data entry staff can concentrate on efficient keyboard skills. Figure 3 outlines the 
process of training a data coder, and data coding itself. 

F i e  3 
Data Coding 

1. Applicants receive a set of coding instructions to review before they 
begin coding. 
2. Applicants are instructed to complete the coding of a small bundle 
(approximately 10)of questionnaires. 
3. When they have completed this bundle, each questionnaire in the 
bundle is reviewed item-by-item by an experienced coder, and any 
errors or problems are discussed at this time. 
4. If the reviewer discovers fewer than 2 errors in the bundle, the 
applicant may then go on to code further bundles. If 2 or more errors 
are discovered, the applicant will code a second bundle, every item of 
which will be reviewed. Steps 2-4 repeat until the reviewer either feels 
that the applicant is not qualified or careful enough to  continue, or is 
successful and moves on to become a "codern. 
5. From this point, each bundle of coded questionnaires receives a 
10% check, item-by-item. If fewer than 2 errors are discovered, the 
coder may move on to another bundle. If 2 or more errors are 
discovered in the 10% check, the entire bundle must be recoded and 
again 10% checked. 

The latest version of the WSPP3 student questionnaire is a booklet that is designed to be optically scanned 
and therefore does not require coding. The large quantity of these data forms (approximately 7000) 
makes the investment of the op-scan design worthwhile. For now, smaller quantities of questionnaires 
will continue to require hand coding to ensure the highest quality. 

3. Data Input 
Data input for Waterloo Smoking Prevention Projects (WSPP) has been an evolving process since 1979. 
The data from early WSPP studies were entered by rote, using a standard editor, line by line. Although 
reasonable care was taken, the resulting data sets contained many errors, necessitating extensive cleaning. 
It became quickly apparent that to reduce the error rate, a program was needed to monitor the data for 
range and number-of-digit checks, and to control the placement of the data into fixed-location data files. 

The development of an input program also allowed data input to be performed by staff with limited levels 
of computing experience. With minimal training, all staff members can perform quality data input 
(although some staff members, because of previous keyboard experience or natural ability, are able to 
combine accuracy with a very high rate of data entry). 

The first data input program used by WSPP was developed in the FORTRAN language, running on the 
large mainframe computer at UW.WSPP3 now uses the same software as used for the input of 
demographic information, WATFILE, to develop programs to input most of its questionnaire data. Some 
of the features of a WATFILE input program are described in Figure 4. 
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Figure 4 
Features of an Input Program 

1. The microcomputer screen is formatted to closely resemble the 
questionnaire page, with the same number of items on the screen as the 
page, in approximately the same location. The flow of the cursor can be 
regulated to match item number. This matching the computer screen to 
the questionnaire page makes it easy to keep the items in proper 
sequence (e.g., if you reach the bottom of the questionnaire page before 
you reach the bottom of the screen, you quickly discover that an item 
has been missed). 
2. Data field size, location, and allowable range of values are defined 
within the program, to produce a raw data set that is set up to the 
required specifications for data analysis. 
3. The operation of the program is straight-forward and logical, and 
allows for the fact that many staff members performing the data input 
have minimal experience. Very little training is required, and a large 
number of error-checks are built-in as part of the standard WATFILE 
software package. 

Neaton et al.(1990) review the use of field type and range checking and selective verification, and suggests 
that an error rate of 5 per 10,000 characters is typical for data input with verification. 

Staff performing data input are trained in much the same way data coders are trained. Applicants receive 
a set of input instructions to review before they begin. They input the data from a small bundle 
(approximately 10) of questionnaires, the dataset produced is reviewed item-by-item by qualitycheck 
personnel, and depending on the error rate, the assistant now may go on to input further bundles of 
questionnaires. From this point, each set of data input receives a 10% check, item-by-item. 

The change from the rote, entering data line-by-line, to the new method of data input and quality control 
reduced the time for input and data cleaning (revisions of the dataset predicated by input error) by two-
thirds and consequently the cost was also reduced. As a vivid example, it would previously take a year to 
input and clean the data from one time point collection from the cohort youth. Using our new methods, it 
now takes 4 months. 

For the inspection scheme used to ensure data coding and input quality, (checking a 10% sample from 
each batch), the probability of accepting a batch with more than 1error per 100 variables entered is less 
than 1percent for batches of 40 or more questionnaires. For unusually small batches, a "10% + 1" level 
of verification was adopted (i.e., for a batch of 20 questionnaires, we would inspect 3 questionnaires), 
thereby lowering the probability of accepting a batch with more than 1error per 100 variables. 

4. Database Management 
As a safeguard against data loss, and also to keep the individual workstations working as efficiently as 
possible, each day's input is deposited into a central file and backed up. This central file is monitored to 
ensure that a1  data entered at each workstation reaches the central file. Any changes to the data, based on 
the qualitychecks, are made to the central file and the backup files. 

After all data are input, a raw data file is produced from the accumulated data. In previous years, this file 
was "uploaded" (sent electronically to a larger machine) to the mainframe, where the final cleaning of the 
dataset occurred, the data were ultimately stored, and statistical analyses took place. Presently, data are 
uploaded for storage, but remain within a new generation of microcomputer (e.g. a 386 or 486 machine, 
with minimum of 2 meg. of memory and a large hard disk) where the analysis takes place using a package 
such as SAS-PC (SAS Institute Inc., 1982). 
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While SAS has historically been known for its statistical data analysis package, the present SAS system, 
for a moderate investment, can provide a component software system that l) enables the user to develop 
input programs incorporating qualitycontrol measures, 2) provides data management capabilities, 3) has 
an extensive set of statistical procedures, and 4) provides report writing features. 

Datasets from each evaluation or questionnaire are maintained as separate entities, each containing the 
necessary keys (i.e., data fields identifying, in a standard way, each record that is contained in the file) to 
link up with other datasets as analyses require. By matching key variables across datasets, information 
can be pooled from all sources as necessary. The master "tracking" participant file (described earlier) is 
updated yearly, and contains the necessary keys to link participant, provider, and school environment 
datasets. For example, to investigate whether a relationship exists between the providers' smoking status 
and the smoking status of the participants over the duration of the study, datasets from different 
timepoints would be linked by participant, provider, school, and class. Figure 5 presents this analysis and 
its dataset linkages. 

Figure 5 

A n  Example of a Data Analysis requiring File Linkages 
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Conclusions 
Over the years since the start ,of the lirst Waterloo Smoking Prevention Project,methods have been 
developed to convey the collected data into machine-readable form with high efficiency and with the 
highest possible quality. The steps necessary to ensure data quality are simply the extension of a few basic 
rules that can be applied to even the smallest of projects. 

Our version of these rules would go something like this: 

1)Quality data are an important element for credible research. A commitment must be made to the 
attainment of high quality data. 

2)The training of personnel who are involved in the collection and management of data is a high priority, 

3)The process of data coding, input, and management require monitoring and verification as to their 
level of quality. 

4) Problems with quality are determined at the time they occut This allows for adjystments to 
continuously improve the quality, while preventing considerable cost and difficulty l a m  

These rules, however they are put into practise, require considerable investment in time and energy. 
However, once a protocol is established, it will become evident that it is worth the effort to have a well- 
designed study provide data, and hence results, that can and will be trusted. 

Data input and management technology, in the context of our data management rules, can be invaluable 
in terms of data verification and processing efficiency, enhancing all aspects of quality-controlled data 
management. However, we must never lose sight of the fact that sound quality control and data 
management strategies will always be necessary to ensure high quality, low cost data. 
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GVHS Electronic Traqmission of Health Information in the Greater Victoria Area 
Bill Thornson, Mike Tomczak, Sonia Salkeld 

Introduction 
The Greater Victoria Hospital Society is undertaking a project in conjunction with BC Systems 
Corporation, Digital Equipment of Canada, Island Medical Laboratories, Metro-McNair Laboratories, 
BC Cancer Agency, WestHeart Management, Western Cardiologist and 41 physicians in order to deliver 
health information to a select group of physicians within the medical community of the Greater Victoria 
Area. 

The transfer of Health Information in the medical community is a requirement, and currendy is 
conducted largely by manual methods. Several feasibility studies have been conducted within British 
Columbia to determine the viability of electronic communications in the Medical Community. BC 
InfoHealth recently conducted a study entitled "Health Industry Data Communications Study". The 
Ministry of Health has conducted a number of Hospital and Health Community Pilots to determine the 
communication requirements, such as DOCS, and the Hospital E-Mail Pilot. Greater Victoria Hospital 
Society and the Ministry of Health are currently Piloting a Patient Health Number application to 
maintain current patient demographic information. It is necessary to move beyond the single service, Pilot 
project stage and develop a model for electronic communication across a variety of Health Care providers 
while addressing a number of communication services and technical requirements. 

The longterm goal of such a project is to provide a vehicle for province wide electronic communication of 
health information. Eventually we envision electronic transmission of all necessary information for 
decision making including image, data and text; linking practices, hospitals, clinics, diagnostic centers, 
pharmacies, laboratories, and other health agencies. This prototype is only a small sample of the potential 
of such a system. 

As with any systems initiative, there are challenges from both a business and a technical standpoint, 
which must be overcome in order to successfully introduce the new software initiative. Although this 
project had its fair share of technical challenges, by far the business challenges were key in order to ensure 
the ultimate success of the project. 

Terms of Reference 
Delivery of health information as a project is the effort to initiate an EDI implementation within the 
Health Care Community of the Greater Victoria Area. The project was implemented May 1992 and is 
scheduled to runas a Prototype until June 1993. 
This projed will specifically: 

1. Investigate the electronic transfer for specific Health business areas as determined by the Steering 
Committee 

2. Determine the viability of the EDI process 

3. Quantify factors for success in each Health business area 

4. Determine and quantify costs and benefits for each participant and within each business area 

5. Define both the perceived and actual security level 

Scope 
Representatives from Greater Victoria Hospital Society; Medical Imaging, Laboratory and Patient 
Placement and Registration departments, Island Medical Laboratories, Metro McNair Laboratories, 
Ministry of Health, BC Cancer Agency, WestHeart Management, Western Cardiologists, and Boulton 
Pediatric Group as well as representative Physicians comprise the Steering Committee to guide the project 
plan, implementation and evaluation of the proposed project. 
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A Prototype approach was be chosen in order to implement such a diverse and widely impacting system 
within a limited scope, while demonstrating that electronic delivery of health information is an effective 
alternative to manual means: 

The identified business areas, as determined by the Steering Committee thus far, include: 

1. Electronic Mail for formal and informal communications. 

2. Transmission of Laboratory results currently maintained in GVHS, IML and Metro McNair 
Laboratory Databases to all physicians. 

3. Transmission of Diagnostic Booking information to the Booking department for specific Physician 
Specialties including, Cardiologists, Pediatrics, and Ophthalmologists. 

4. Access to on-line Databases including Cancer Agency Drug Profiles, and a Drug Interaction Database. 

5. Access to an electronic "Ontology Consultation" mailbox. 

6. Transmission of GVHSMedical Imaging text result information. 

7. Transmission of Reportable Communicable disease results from GVHS,IML and Metro McNair 
laboratories to Capital Regional District Health Office. 

8. Transmission of preadmission laboratory results completed at private laboratories to the GVHS 
preadmission clinics. 

The Prototype will start with a group in the Victoria and potentially Northern Vancouver Island areas. A 
cross section of approximately 100 Physician Specialists and General Practitioners were selected to 
participate. The physician group will be representative of result reporting from each 
HospitaVLaWAgency. W~thparticipation from these. groups a limited prototype may be carried out with 
recommendations to expand geographically. 

The technology providers include Digid Equipment of Canada and BC Systems Corporation, who 
together are providing the 

Host and PC operating systems as well as the Host processing cyclesand Networking required for 
implementation of this Prototype for a 1year duration. 

Production of an EDI system for the Medical Community will be determined based on the 
recommendations of the Prototype evaluation. A 6 month evaluation is scheduled for November- 
December 1992. At this time an estimate of fixed costs for each participant will be available. Based on the 
achievement of benefits throughout the one year prototype weighed against the cost estimates participants 
will choose to continue past month 13. 

A security subgroup comprised of select Steering Committee members produced a Document which 
identifies comparative risks, both present and future,associated with each process when automating the 
transmission of health information. We were able to define each process, assess the relative risk and 
identify appropriate safeguards to minimize each risk. 

Technical Environment 
Each participant organization currently has existing software and hardware investments that cannot be 
ignored. It was essential that the technical solution address each of the existing architectures as well as 
any additional hardware or software requirements. The technical solution must also remain expandable 
to alternative architectures and applications as the longterm perspective is for a Provincial Health Care 
Network. In an effort to standardize the solution must not become inflexible. The technical solution 
should maintain a reasonable cost for the benefits offered. The scope of "reasonable" should be 
determined by participants. 

There is a need to provide cross architecture E-Mail gateways between the IBM and DEC environments, 
if the need presents itself, a gateway for additional environments will be addressed. The BC Systems VAX 
environment currently gateways to IBM, WANG, DG, FAX, ENVOY,Datapac, CDNnet, and BITNET. 
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The implemented technical solution is the VAX Host mail system of all information providers, along with 
the PC equivalent mail system; an enhanced All-in-l Desktop, in order to directly receive and transmit 
health information from PC to host systems. A Server application provides the communication gateway 
and mail processing mechanism for this solution. This product, is amenable to development of 
enhancements to accommodate specific applications identified within the Prototype as well, it has many 
of the required features identified within the DOCS Pilot: 

working within familiar environment 

no terminal emulation 

dialup periodically to receive mail waiting on host 

speed of dialup 

ability to print in own environment 

It was identified early in the project that PC hardware requirements could be a limitation to selecting an 
appropriate PC tool. The ETHI software requires the minimum technical specifications that are required 
by the Physicians office to run Teleplan. Therefore, only those applicants that maintained adequate 
hardware to accommodate Teleplan were considered as participants. 

The major technical challenge for the pilot was to ensure the transfer of information between the various 
technical platforms could be achieved in an efficient manner. This area, although complex, was relatively 
straightforward to address. 

A future challenge in the technical area will be electronic transfer of data between the various participants 
and the requirement to address data standards issues for transfer of this information (e.g., HL7, ASTM, etc) 

Business Challenges 

In order to understand some of the business challenges that we had to address, it is best to have an 
appreciation of the factors affecting each of the stakeholders in this initiative, which include: 

Many organizations - the participants in this initiative varied from individual practitioners with very 
little automation and support infrastructure, through to group practices made up of many physicians 
with fairly sophisticated infrastructure. The providers range from medium to large organizations with 
reasonably sophisticated infrastructure. The organizations and individuals involved were a combination 
of senders and/or receivers of information within each of the business areas, further complicated by the 
fact that several organizations were competitors as well. 

Objectives different - the objectives for an individual practitioner in this initiative would be quite 
different than that of a large private laboratory. 

different technology - technology varied from the simple standalone PC with modem communication, 
to a complex multiprocessor, networked environment facility. 

Value of transferred information - the actual tangible value of the information being transferred varied 
significantly depending who the communicators were, and was further compounded by the geographic 
location. 

Based on these factors, various challenges were identified, and had to be overcome to ensure the success of 
the project. Specific challenges observed, and action taken to date are as follows: 

Many organizations - given the structure of this initiative, covering many different organizations, it was 
evident at the outset that a strong cooperative environment was key to ensure the success of this 
initiative. As no, one organization had authority over the project, the selling of the concept step-by-step 
was mandatory. Initially there was agreement from all the participants at a high level "that it is a very 
worthwhile concept, but it may not work for the following reasons ..." As the project went on, the 
obstacles that were identified had to be resolved in a cooperative manner in order to get to the next level 
to uncover the next set of obstacles. 
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The initiative is somewhat 'Catch-22" - that is, does one need an electronic office in order to make the 
$ectronic transmission of health information viable, or does one need to transfer electronic health 
information in order to make an electronic office viable. It was felt that, ultimately, one needs both, but 
for this initiative it would be appropriate to introduce the electronic transfer of health information first, 
and have this promote the further automation within the office. 

Ate the overall benefits worthwhile - a baseline measurement study was commissioned prior to the 
initiative going live for each of the business areas that made up the pilot. In the area of diagnostic 
results, the preliminary findings indicated there are benefits with sending information electronically, but 
in themselves may not justify the overall expenditure. Following the study, it was concluded that 
although individual business areas themselves may not represent significant benefits, the combined 
facilities could be of significant benefit overall. 

Common identification is required - the British Columbia Ministry of Health has introduced a personal 
health number (PHN), which is a unique identifier for individuals receiving health services within the 
province. The introduction of the PHN was key to allow successful transfer of information from one 
organization to the othet In the past it has been common practice for organizations to have one or 
many unique identifiers for individuals, but that in itself does not allow for transfer between 
organizations, which is the key to make this initiative work. 

Security issues - it was recognized early on that security for transfer of health information was key, 
given the sensitivity of the data in question. The security risks in question were assessed relative to the 
existing delivery methods in order to assess the overall increase or decrease in security risk with the 
introduction of this initiative. For example, assessing the relative risk of a courier transporting a 
physical lab result versus this result being sent electronically. 

Costing implications - given the participants were from various different organizations, not one 
organization was in a position to fund the project or the ongoing operating cost of this initiative. The 
overall assessment of the cost for a given business area versus the benefit, both tangible and intangible, 
that could be assessed to either the provider or receiver of information had to be identified. Once this is 
done, then we are in a better position to identify the cost for an individual or group, and be in a position 
to then negotiate the assignment of cost appropriately. 
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How to Apply Information to Practice in Developing Country -A Microcomputerized 
Communication System for Notifiable Diseases in Sichuan Province, China 

Daoqin Wan& Ziguang Zhang, Shiming Zheng 

The Provincial Health and Anti-epidemic Center of Sichuan 
Chengdu, Sichuan, 61 0031, China 

Abstract 
Sichuan Province is still largely a rural area with 21 prefectures and 213 counties. The current method 
which depends on manual collecting, compiling and disseminating information of 35 communicable 

- diseases monthly is slow, labour intensive and time consuming. The indirect information flow and the 
delays inherent in processing data severely diminish its usefulness. 

To improve this situation, an efficient and timely computerized information communication network is 
important in the prevention and control of communicable diseasa occurrence. Firstly, a microcomputer 
communication link was set up between the Provincial Health and Anti-epidemic Center, Chengdu and 
the Health Information Center, Beijing in 1987. Then a microcomputer communication network with 21 
stations was established between Chengdu and prefectures in 1990. 

This microcomputer network has greatly enhanced the efficiency, timeliness and quality of data. It will 
help to make prevention and treatment measures (eg. send medical team and medicine) quickly. These 
have concentrated on making management tasks easier and more effective and have demonstrated 
considerable benefits in the flooded areas in 1991. We were demanded to report the occur- rences of 
communicable diseases to Beijing every day. The microcomputer network played an important role. 

From our experience using the microcomputer based system for over two years and great benefitshave 
been obtained. Microcomputer networks are appropriate technology for developing countries like China. 

Introduction 
Computer technology has been employed effectively in many aspects of life. The health discipline has 
been one of the most recent domains to utilize the computer. This has included many applications within 
community health. For example, Graitcer et al. describe a computer based system for disease surveillance 
initiated by the Centers for Disease Control (CDC). 

During the past two years the Provincial Health and Anti-epidemic Center of Sichuan(PHACS) has 
undergone significant change with respect to computerization. It has been transformed from an 
organization whose exposure to computer technology was limited to memory chips in abacuses and 
hand-held calculators, to an entity that relies on microcomputers and numerous software applications. 

Sichuan Province is a big province in China, which has a population of over 107 millions, about a tenth 
of the population ofchina. It is located in southwest of China, with an atea of 570,000 square kilometers. 
The geography of Sichuan is like a basin with plains 2.54%, hills 18.64%, mountains 49.8% and 
plateaus 29.02%, It is divided administratively into 21 rigions of prefectural level (1 1 municipalities, 7 
prefectures and 3 minority autonomus rigions), 213 counties (districts) and 7,068 townships 
(subdistricts). 

Communicable diseases control for the whole Province is conducted by the health and anti-epidemic 
system, so we have 236 health and antiepidemic centers (lat the provincial level, 22 at the prefectural 
level and 213 at the county level) and more than 7,000 anti-epidemic groups in health clinics or township 
hospitals. The health personnels who engage in those units above county level are 13,832. They receive 
and process infectious disease case reports from physicians, laboratories, clinic and hospitals, ensure case 
management, locate contexts, and prepare statistical summaries to meet local and provincial 
requirements. 
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The Provincal Health and Anti-epidemic Center of Sichuan was set up in 1953 with a staff of 
approximately 500. This institute is mainly in charge of surveillance, supervision, training, and law 
enforcement and scientific research in areas such as Environmental hygiene; Mornitoring water quality; 
Food hygiene and mornitoring; School hygiene; Health education and propaganda; Occupation and 
radiation hygiene; Epidemiological research; Control of viral, bacterial and endemic diseases; EPI 
programme of UNICEF; Disinfection and control of medical animal and vector insect; Training of staffs 
at lower level; Implementation of health regulation and standard. The prefectural and county centers 
conduct the similar tasks. 

According to the national 'Law of Communicable Diseases Prevention and Treatment", there are 35 
communicable diseases which must be reported daily by clinics and hospitals at each level to the local 
county or municipal health and anti-epidemic center, then conveyed to prefectural and provincial centers 
monthly. 

Communicable diseases remain a significant health problem in China. In 1990, over 503,900 notifiable 
infectious disease (NID)cases were reported in Sichuan. Major responsibility for the control of infectious 
diseases relies on local health and anti-epidemic Centers. 

The contents of reporting include the name of patient, sex, age, race, address, occupation, school or work 
unit, kind of exposure, history of previous attacks, date of the diseases coming on, first hospital visit, date 
of diagnosis, suspected diagnosis, and finally the definite diagnosis, cure, death or other changes. If there 
is an outbreak of an infectious disease, the county center must report immediately to a high level center by 
telephone or telegram. The data from all countries will be registered, collected and analysed, then 
reported to prefectural and municipal centers every 10 days, then provincial centers and National 
Ministry of Public Health, and disseminated once a month to those in government who need to know. 

Objectives 
The current method which depends on manually collecting, storing, compiling, managing, processing and 
disseminating data on 35 communicable diseases information monthly is slow and tedious for 
administrative staffs due to the great quantity of data collected from large numbers of people. Manual 
information systems were becomeing more cumbersome. Recording retrieval and complication of dam 
was labout-intensive and time-consuming, which made summarization extremely difficult. The indirect 
information flow and the delays inherent in processing data severely diminished its usefulness when it was 
finally reported to the National Ministry of Public Health. In many cases the information provided was 
historical and too late to implement appropriate strategies and measures. To improve this situation, an 
efficient and timely computerized information communication network is important in the prevention 
and control of communicable diseases occurrence. Computerization of much of this information holds 
the promise of reducing the amount of manual record keeping and the time necessary for the retrieval of 
records, as well as providing many new opportunities for summarizing information. 

To assist the public health management of infectious diseases, a computer system using commercial 
software and widely compatible hardware is being developed in the health and anti-epidemic system of 
Sichuan. It will be written in Foxplus and run on IBM PCMT or compatible computers. 

In general, the system is designed to serve as an administrative assistant to the NID control program, 
enhancing the speed and accuracy of NID management with health units. While most of the system's 
objectives will be attained with its implementation, others will await further development. 

The system is expected to enhance the speed and accuracy of NID management at every aspect of the 
process, from data entry to the reporting of results. When data is entered, the system will alert the 
operate to values that are invalid or unlikely. In addition, the NJD coordinator will be able to locate, 
retrieve and review case and contact records more readily via the computer than is currently possible with 
the existing manual techniques. The system is also expected greatly to facilitate the preparation of the 
many summary reports that are periodically required at local and provincial levels. A possible benefit of 
providing this type of feedback might be an increase in the proportion of NID cases reported. In future, 
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'systems like this one may also make possible efficient electronic transfer of information between health 
agencies. 

This application of information hchnology will assist health centers to a d k  the important and 
challenging responsibilities of infectious disease control. Evaluation of the system will focus on its ease of 
use, cost-effectiveness, and enhanced case and contact management. 

The system is user-friendly, facilitated by a self-explanatory menu. The current Ministry of Health 
reporting forms have been used to model the data input screens. System capabilities include the entry of 
patient information, the location of specific patient records, and the preparation of summary reports 
monthly. Ultimately, the system will lead up to the electronic transfer of information between health and 
anti-epidemic centers of different levels. 

Resources of funding 
China is a developing country. Although the government has put forward legislation on communicable 
disease control issues, we frequently cannot enforce it in the absence of necessary financial, technical, and 
human resources. To solve the funding difficulty of purchasing microcomputer equipment, the Provincial 
Health Bureau provided half the cost and the local government provided the rest in this way, the 
enthusiasm and initiative of local government was stimulated. We think this is a good way of solving 
funding problems in developing countries. 

Personnel training. 
The choice of a qualified computer operater is an important step. We asked the local health unit for 
qualified candidates. They must be hardworking, painstaking, and possess a fairly level of both English 
language and speciality knowledge, and interest in gaining professional proficiency with the computer . 
All microcomputers were gathered in the Provincial Center firstly after they were purchased together, then 
a training class was held for 15 days.The training was focused on practical operations. 

The System 

One of the main objectives during its development has been to create a system that would be adaptable to 
other health unit settings. Therefore, well-known commercial sobares  and widely compatible 
hardwares is utilized in the design. Also, the system is intended to be user-friendly and easily understood 
so that it can be operated by health unit personnel without extensive computing experience. 

1. Hardware: The system will operate on a IBM PCIXT and its compatible T&W 286 computer under 
MS-DOS V3.0, with 640 KB (or 1MB) RAM, a floppy disk drive, a hard disk drive, a modem and a 
telephone, by which the health information can be quickly sent out to and received from other 
municipal, prefectural, provincial or national public health agencies. 

2. Software: The system's software has been written in Foxplus. It was chosen because it is a powerful 
and well-known piece of commercial software that is widely available. The capabilities of Foxplus 
should easily meet the anticipated needs of the system data base. Howevel; jurisdictions requiring large 
data bases could employ alternate, better suited software, such as SPSS, SAS, HG, and so on. 

3. Data Transmission: The communication of information relied on the modem by long distence 
telephone. In order to avoid the busy phone line, we usually communicate after 6 p.m. The rate of 
communicable transmission is 1,200 bps between our center and local centers. The communicable 
diseases data of each month is firstly compressed to about 1KB space by PKARC.COM program. At 
the 1,200 bps rate, the data transmission takes about 20 to 30 seconds. 

The rate of communication between Provincial Center (Chengdu) and Health Information Center 
(Beijing) is 2,400 bps. At this rate, the data transmission takes only ten seconds. 
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Effect and Benefit 
1. Quickly gaining disaster relief and relief funds. More than one hundred counties suffered from 

exceptionally serious flood disaster, during the summer and autumn 1991, some places had epidemics 
of intestinal infectious diseases. We were required to report the occurrences to Beijing every day. We 
quickly collected the number of diseases and transmitted them to the Ministry by microcomputer 
network. Relief and relief funds supported by the Red Cross, government, overseas Chinese and 
Western Countries were sent to our Province. 

2. Quickly sending the medical teams and medicine to the disaster area. After getting the information on 
epidemic diseases, the Provincial Health Bureau made decisions immediately, and then a large number 
of medical workers hurried to the disaster areas to treat the sick and the wounded and to take 
precautions. 

3. Saving time and manpower. Before using the communication network, the prefectural(municipal) 
health and anti-epidemic centers usually recieved the disease number report of last month from county 
health centers by mail on the fifth or sixth of the following month, data statistics on the seventh of that 
month, and it would usually take another eight to ten days to reach the provincial centec 

Now we are using the microcomputer network system. Data are transmitted to Beijing by the ninth: 
the information reaches the Ministry 15-20 days earliet 

4. Increasing the contents of data. Manually, the data can only be collected and compiled as some basic 
number and mistakes often occuc Using the computer and PHIS software (manufactured by CAPM), 
we can do routine statistical analysis, and check for mistakes or do further analysis by using software 
packages such as SPSS, BMDP, SAS, EPIMAP, HG and so on. 

5. Information feedback. The information of infectious diseases is transmitted to Beijing on the ninth of 
each month and feedback of national data is sent to us on the eighteenth. Nationwide information of 
infectious diseases is printed and sent to related officers in Provincial Government, Health Bureau, and 
health units. It is also transmitted to the prefectural and municipal health enters by computer network 
system. Therefore they can quickly evaluate the situation and take necessary precautions. 

So far, great benefits have been achieved. We think this is a successful experience which can be used in 
devolopmg countries. 
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Fiji Islands comprises of about 300 islands with two major ethnic groups; indigenous Fijians and migrant 
Indians, its population is 715,000. Limitations in health care resources, has led the government to 
emphasise primary health care as its strategy for achieving the goal of health for all. Health services are 
delivered through geographically differentiated health facilities with an established referral system. 

Community health nurses at nursing stations are focal points for contact with grass roots people. They 
are thus responsible for routine, and other important, health activities. This allows and enhances the 
collection of vital health data, but also produces redundant information on patients. This and other 
inherent problems of the data, make its use for strategic planning and community health intervention 
difficult. An automated system of record keeping will eliminate redundancy and provide feedback 
information as and when required for policy and planning. 

A proposed pilot project will implement a computer based community health information system in one 
subdivision to test its viability. 

The system will comprise 8 computers, distributed at the different administrative levels within the 
subdivision, with databases and application in the Fox Pro database. The composite data base will feed 
into the national computer which will host applications appropriate to health care policy and decision 
making. 

It is anticipated that the project will decrease time spent on record keeping and enhance clinical and 
public health manpower resources available for patient management. Additionally, timely analysis of data 
will enable policy makers to effectively allocate resources for the community health activities. 

Introduction 

G e o g r a ~ h ~ ~ e m o g r a ~ h ~  
Fiji Islands comprises of about 300 islands (18,300sq km land a m )  over 300,000 sq km or the South 
Paafic Ocean situated 1,800 km due North of New Zealand (Appendix 1).Two major ethnic groups, the 
indigenous Fijians and the migrant Indians, comprise the total population of 715,000. (Indians 48.7%, 
Fijians 46.0%, and Others 5.2%). The average annual growth rate is two percent. About forty percent of 
the population are below 15 years of age and four percent above the age of 65 years. 

Economy 

Fiji is a developing nation whose economy is based largely on agriculture such as sugar and copra. But it 
is also dependent on foreign aid. for virtually all of its technological and much of its professional 
resources, including medical and health. 
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Health Status 
~on-communicablediseases such as Diabetes Mellitus, Hypertenstion, Heart diseases and certain forms 
of re vent able cancers such as that of Breast and Cervix are the current major public health problems in 
Fiji (Appendix 11). The infant mortality rate is 17.4 per 1,000 live births and the life expectancy at births is 
on the average 60 years for males and 64 years for females (Appendix 111). 

Health Services 
Despite the limited resources available for health care, the health care system is well organised and is 
effective in maintaining a minimum level of health care for the community. The Ministry of Health has 
established a focus on primary health care as a strategy to achieve good health care for the community. 
The Health services is delivered through a well structured divisional, subdivisional, health centres and 
nursing stations with an established referral system for patients requiring in-patient care (Appendix IV). 
The Community health nurse based at the nursing station is the key health care personnel that delivers the 
health services to the grass roots people. Consequently, the nurse performs not only routine community 
health (immunisations, family planning, antenatal and post natal care, health education, etc) but are also 
responsible for such activities as acute obstetric care, outpatient care, community sanitary inspections, 
school health and wen the census. 

Health Information System 
Currently, a centrally located medical statistic unit at the Ministry of Health Headquarters is responsible 
for the overall collection, analysis and interpretation of all health data, routinely collected at various 
levels of health care system. 

During the course of their work a vast amount of vital health information data is being collected by the 
community health nurse (Appendix V). There is at present much redundancy in the information collected 
at any one level within the health system hierarchy. Divisional and national health statistics are difficult 
and time consuming to compile from paper records. Because of the age of the data and the elimination of 
detail in consolidation, the summary statistics are of limited use in strategic planning at the national level 
and of no use to the health care intervener at the community level. 

W~thsupport from the World Health Organisation, the Ministry of Health has currently introduced 
personal computers for data management at National and Divisional level. 

The Proposed Pilot Project 

The proposed pilot project will be undertaken in the Ra Subdivision in the Western Division of the main 
island (Appendix VI). The information system will comprise a set of 8 personal computers: S at rural 
medical health centdnursing station level, 1at the divisional level and 1at the national level. The 
computers will host databases written in the FoxPro database management system. The community 
health data base will be integrated with hospital patient management databases as it passes from the area 
health centre level to the sub-divisional level and divisional hospital level. Applications in the 
aforementioned levels will be directed first, at patient management and second, at statistical reporting to 
the adjacent upper level. The composite data base will then be passed to the national level computer 
which will host applications appropriate to health care policy generation and administrative decision 
making at that level. 

Based on the success of the pilot project, the Computer-based Health Information System will be 
extended to other Subdivisions and Divisions in Fiji. 

Anticipated Impact 
It is anticipated that this project will decrease the percentage of time spent on record keeping thus making 
clinical manpower resources more appropriately available for clinical contact. This will also expedite 
transfer of information to policy makers and help in more effective management of health care resources. 
Computer based health information system will simplify production of appropriate adhoc reports within 
a useful time frame. This will allow government decision makers and health care workers to compile 



information on which to base new programme initiatives that appropriately address current community 
needs. 

The system will provide appropriate performance feedback to the rural health care providers thereby 
reducing the senseof isolation they currently experience. 
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~ntroduction 

There is universal acceptance that health information is essential for modem health care services('-9. It is 
no longer a question of whether a health information system is needed. This is indicated by a long history 
of data collection, health statistic sections, medical records'- and special survey^(^-^^) in all countries 

of size, politics, history, social evolution, or state of economic development ('b. Some authorities 
have eloquently advocated and expounded the merits of health information. Many have made careers 
and a living out of such expositions or participating in the numerous facets of this system. 

The extent and variety of health information needs and facilities have ranked the system as an industry in 
its own right. Within this industry are different professionals, technologies, disciplines, sectors, hierachies, 
and clients. Each of these contribute to data collection and generation of information to improve health 
of individuals and groups in different communities. That is about as far as the agreement have gone in all 
countries, including those in the Pacific Ocean. 

Disagreements on various aspectsof functiondL1", and users of health information"') are abound. Apart 
from professional inter-disciplinary and technical differences, there is disagreement on the utilisation of 
health information. It is still a matter of contention as to what, who, where, why, when, and how health 
information is needed by each level of the health system. Therefore to appropriately address health 
information systems in the Pacific there needs to be an examination of its interaction with the environment 
and the participants of the system. This paper examines the current situation in the Pacific, and suggests a 
pathway to redressing the situation. The essence of the message is that health information systems in the 
Pacific can be improved but not through following the well trodden footsteps of developed and larger 
countries. The new pathway lies in the development of incentives and motivation for health information 
workers and users. All these are immediately within the present and future realities of Pacific resources. 

The Pacific Environment 

Within the Pacific ocean proper, there are the three major racial groups: Melanesian, Micronesian and 
Polynesian (Figure 1).Each have unique physical features and identifiable socio-cultural traits and 
organisations, varying from the "Big Men" of Melanesia, hereditary dynasties of Polynesia to the 
localised hereditary hierachies of Micronesia~13'. At the national levels the indigenous people vary from the 
monolingual and monocultural countries of Polynesia to few languages and culture in Micronesia 
through to over 1000 languages in Melanesia. In the urban centres, the populations are multiracial, 
multicultural, multinational, multilingual, and multiply. 

After European contacts since the early 16th century, different colonial powers took over different 
countries in the Pacific. Consequently, there is a multitude of governing models and "big brother" 
loyalties. The different forms of governments that exist in the Pacific have varied from old fashioned 
colonies through compacts of free associations with previous colonial powers to constitutional monarchy, 
republics, dominions, and military rule. 

With a diversity in history, economics, loyalty, and culture the populations of the Pacific have sought the 
"Pacific Way", the "unity in diversity" and regionalism(13). Apart from a search for scale, security and 
well-being, there is an inherent brotherhood born of similarity of life and living values. A total of about 6 
million people inhabit 22countries of the Pacific proper, with national populations varying from about 
52 in Pitcairn, 1500 in Tokelau to 3.5million in Papua New Guinea. Countries vary in land mass, 
number of inhabited islands, sea area, quantity and quality of national resources, and degree of economic 
development. 
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Health care systems, like any social institution, are determined by a complex mixture of many different 
influences that interplay among one anothefi Therefore the typesof health care systems in the Pacific 
vary with history, culture, and political allegian~e"~). Social factors are constantly changing and operating 
in different ways at different times and places, with political allegiances and economic levels being the 
major determinants. Therefore national types of health care systems differ between countries varying 
from welfare state systems in U.S. affiliated territories, developing country systems in Melanesia, and 
transitionaVsocialist systems in the larger Polynesian islands. The degree of organisation and 
sophistication vary widely between and within countries. 

Like other health systems, the successful implementation and maintenance of a health information system 
in the Pacific depends on the balance of the need for timely, representative and consistent data against the 
practical need to minimise reporting burdens and the performance of clinical tasks'". "). There is a balance 
between health providers and consumers needs without forgetting that health information is not an end in 
itself but a tool to help improve and maintain health. This is where providers and consumers, especially of 
personal health services, differ in priority because satisfactory services can be delivered without 
~erceptibleneed for a health information system. Table 1shows how the perceived health information 
needs of the providers and the consumers diffel: Therefore an initial step in addressing health information 
system is reconciliation of the consumer and provider needs. The needs determine the data available for 
collection and the type eventually collected. Data is not value freeas is often naively believed. Therefore 
the health system determinants and constraints affect the health information system and the data it 
collects. 

The components of a health information system consists of health status, utilisation, costs, and 
inventories of serviceslfa~ilities~~~~Q.Each of these are of varying importance to different health providers. 
The health providers may be categorised according to their relationship to the health information system. 
Table 2 shows the three categories and different typesof personnel needed at each level of the health 
information systems. The categories indicate the subsystems of a health information system: data, 
information, and intelligence'"). 

Table 3 shows the areas of involvement of each of the categories. It is obvious that the health information 
is most needed farther from the point of data collection. Equally the knefit are felt by those to whom 
health information is perceived to be most essential to their work, that is the national and international 
level workers. At the point of data collection the information on the individual is the most useful and any 
population aggregate is of secondary importance, if not perceived to be totally unnecessary for provision 
of service at that level. The perceived ranking and therefore renumeration in a health information system 
in the Pacific is dated to areas of involvement and category of the health providers'"). 

Health Information Systems in the Pacific 
Many reviews of different health systems in the Pacific have concluded that the information and data are 
incomplete, unreliable, obsolete, and of poor qualitfSu'. Data cemeteries exists in many national health 
statistic sectiondU). These are products of poorly collected routine data without collation and analysis. 
Some of the reviews have identified problems with the health information system including lack of 
resources, poor training, geographic dispersion, inappropriate systems development, incomplete 
registration, inadequate analysis, etdUvi6). These, have been erroneously called problems. They are merely 
the symptoms of an inadequate health system that gives rise to poor inf~rmation(~*~). Therefore it is 
necessary to look for the problems before contemplating the solutions. Therefore let's look at these so 
called problems. 

GeographicalDispersion 
This is a fact not a problem. It gives rise to small captive populations where health workers can 
adequately gauge community needs without dependence on data collection and analysis. Consequently, 
benefits of reporting to a central system is unrelated to service provision. There is also no demand for 
information from the centre. 



The health worker knows most people in his area of responsibility usually by name and who has got 
what. Unless there is an epidemic, the changes are hardly perceptible to see and feel. Therefore the main 
preoccupation is the provision of personal health care. This demands clinical information rather than 
data of public health importance. 

Even during a perceived epidemic, there is no special response to the heath workers to justify reporting 
regularly e.g. influenza, diarrhoeal diseases. The central offices usually do not respond to data received 
but only when it has not received the completed forms. The centre do not verify or check routinely 
collected data so the periphery can report any numbers they like. This happens with all data sources 
whether from a distant island or close by, and is recognised by national managers but the saga continues. 
In other words it is a health system problem not a problem of geographical dispersion. 

Inappropriate Systems Development 
The development of health information systems have largely depended on expatriate consultants. These 
do not stop long enough to understand the health system and environment nor to completely follow up 
the system. In addition, training based on poorly understood systems oftem lead to repetitions of the same 
mistake. 

The dam collection mode paralysis often identified is a product of inappropriate systems development by 
Pacific novices. This gave rise to 200 or so dam collection forms in Micronesia to satisfy central health 
workers with special interests'lJ). Eventually, the people most involved were data collectors but no 
collators, managers and analysers. Many form designs did not reflect the realities of the health systems 
e.g. laboratory confirmation data where there were no laboratories. 

Each Pacific country have produced annual reports of health statistics. These usually do not have 
information segregated to be useful to data collectors in their localities. The use of trend analysis have 
been rarely done. Lately, analysis of these annual reports for Fiji (1881-1980)M, Tonga (1956-1982)", and 
Western Samoa (1968-1983) have provided information on national trends within the limitations of the 
data quality. These analyses confirmed the gradual shift of mortality patterns towards noncommunicable 
diseases but suggested that the magnitude of the change may be overestimated. However, the doubt over 
the quality of the data have led to little effect on policy and health service directions. 

Lack of Resources 
Resources can be obtained for construction of an appropriate health inforvation system. However aid or 
local resource allocation does not give priority to health information(14). Therefore the problem is not lack 
of resources but inappropriate allocation of resources due to a low priority of health information. 
However, even where resources has been more than adequate the health information system have not 
responded as expected due to other priorities of the health workers(19). 

Computers are being widely used in many government offices for word processing. Howevel; many 
national health statistics offices do not have any computer at all for simple data entry, storage and 
retrieval. Health statistics and medical records of many hospitals are tucked away in dingy corners with 
insufficient room for record keeping, manual card systems, and poorly trained staff. The careers in these 
offices are either temporary till something better comes up or terminal in that no better career options can 
be found. 

Poor Manpower Training 
Minimum training is needed to count births, deaths, marriages etc. but these simple counts are poorly 
reportedW. Diagnostic criteria differ but even when laboratory diagnosis are available there is still 
discrepancy in its reporting. Therefore manpower training is not a problem but a symptom of an 
unwilling and poorly supervised health workec At managerial level, training is needed on how to use 
information and to generate hypothesis to be answered from a data set. Howeveq health managers are 
chosen based on their professional technical skill rather than managerial competence and ability to 
manipulate data@". That is, the problem is in the lack of motivation and incentive to use and collect data 
rather than poor training. The few appropriately trained have been promoted out of their area of 
competence. Therefore the number and quality of trained manpower need to be increased but the health 
system need to adjust areas of perceived importance and of status befitting qualified health workers. 

I 
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Incomplete and Poor Recording and Reporting 
This is a function of provider and consumer activity. The provider can only record what they are in 
contact with. Therefore only thosi who interact with the health services would get recorded. Therefore 
affordability, availability, accessibility and acceptability of health services are major determinants of data 
completeness'". 

A review of mortality reporting in different Pacific countries showed that each differ in the degree of data 
reliability (Table 4)rn. It seemed to be most reliable in the smaller and least dispersed islands. In Tonga, 
infant mortality officially reported varied (Figure 2)m. This might have been largely due to clerical errors 
in manual handling of the data. Recently an examination of official data from the Tonga Justice, Statistic 
and Health Departments showed variations of up to 6% in the infant mortality rates reported by each 
section, respectively. This suggests that computerisation will decrease data handling errors but data 
collection, reporting and co-ordination will have to be addressed, especially at the periphery. 

We can go on ad infiniturn listing symptoms leading to an inadequate health information system. 
However, as seen above these can be traced to a sickly health system that does not reward data collection 
or motivate appropriate utilisation. Therefore it is insufficient to train workers to be skilled. These skills 
and their appropriate use must be rewarded. The training must be integrated to the realities of the 
environment and areas of function, using appropriate and sustainable technology. 

Health Information as a Pacific Priority 

The worsening financial situation and increased aid dependency have caused an increased emphasis on 
managerial importance of health information. Better utilisation of data is supposed to identify 
programme areas and indicate where resources can be applied for greater marginal gain. Microcomputers 
have been advocated as a means of improving the quality quantity, timeliness, and usefulness of data 
available to health manage~s(~-~n. In addition the involvement of data collectors in the design of the health 
information system has been found to increase cost-effectivenessP~. Much effort is put into the collection 
and compilation of morbidity, birth and mortality data. It has been estimated that up to 40% of the 
working time of primary health workers have been spent on routine data collection@s). In some Pacific 
countries the estimated under-reporting for many health indicators rang, from 50-60%(15~2429). Regional 
workshops and training programmes have been conducted to strengthen health information system^(^*'^). 
However, any progress have not been perceptible. 

The regional efforts on systematic development of the health information system seems to be on the 
decline. The WHO have abolished regional activities on health information systems development. The 
South Pacific Commission (SPC) is enthusiastically developing epidemiological and health information 
services but there is insufficient financial resources from within and outside of the SPC Community 
Health Services. There is more support for information dissemination and informatics than 
infrasttuctural development of the health information system. Yet the 22 member countries of the SPC 
are requesting assistance in surveillance, programme evaluation and computer data handling'"-'u'. 

In short, the rhetoric prioritize health information but resource allocation have indicated a very low 
priority, both regionally and nationally. This is in spite of the identifications and acceptance of limitations 
and so called problems discussed earlier'"). Many technical regional meetings have repeatedly declared the 
need and desire for better health information but each group of health workers have minimally 
contributed to strengthening the information system related to their respective special tie^(^'-^). Monthly 
reporting to regional organisations can vary up to 12months late, and even not reporting at all from 
some countries. 

The demand of donor agencies and regional organisations should contribute to better health information 
systems. However, the different requirements have caused confusion detrimental to the development of an 
appropriate health information sy~ tem '~*~~) .  The data put into grant requests have been checked by donors 
against information from the same system. For follow up evaluation of grants, the same health 
information system have again been consulted for monitoring and surveillance. In many cases evaluation 
have consisted only of a management review rather than measurement of health indicators. Even fewer 
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project evaluations have controls to adjust for effects of other factors including any regression towards 
the mead1). 

It is often lamented that health information systems are of a low pr ior iv? This perception is due to 
sliding priority rather than an actuality. That is, health information is a theoretical priority but the 
practice of resource allocation nationally and internationally are d i d  to other areas. This sliding 
priority is between sectors and within the health system Between sectors health is a low priority and 
health information system rank even lowet Within the health system, health information is seen as a non- 
dynamic support service secondary to the perceived main purpose of saving lives at the individual level. 
The overall health activities often depends on donor priorities e.g. AIDS/STD and NCD in the Pacific 
attract much attention even though malaria and environmentaVsanitation related diseases are still the 
major burden of most Pacific populations. 

Even though appropriate systematic health information have demonstrated usefulnesdl'*~, its use in 
health policy and health service delivery is still very limited. The cholera outbreak in Tuvalu has not 
improved the use of laboratory and diarrhoea1 disease data or programme planning. The surveys.on 
NCD") and seroepidemiology of hepatitis have stimulated preventive activities in these areas. The 
registry of cancers in the Pacific have led to risk factor surveys in S Pacific countries with a view of 
prevention programme desigd3). The most effective in this area has been the externally initiated, expensive 
and high profile These have reordered priorities and changed direction of health services 
without but not necessarily reflecting the needs of communities. A cost benefit comparison may show that 
use of resources have not addressed community needs but many research careers have flourished. 

Strategy for an Improved Pacific Health Information System 

The most important objective of any strategy to improve the practical priority of health information 
systems in the Pacific must alleviate real problems. In order to establish priority with accompanying 
resource allocations, these must be 

an elevation of the status of the workers in the health information system 

improvement of management and efficiency of the total health system 

incorporation of an evaluation phase to all aspects of the health services, especially the special 
externally funded projects 

construction of a health information system that is proactive, dynamic and action oriented, rather than 
a passive accumulator of data that is mobilised by requests 

increased local ownership of data through its improved utilisation for clinical and public health 
decision-making at all levels of the health service, especially closest to the point of collection. 

These can be quickly achieved within the current realities of Pacific resources through : 

Improving Qualifications: 
Training must be aimed at improving qualifications not just the acquisition or maintenance of skill. This 
will improve the status of health information workers in relation to other health workers. In addition, a 
qualification can be more easily incorporated to the career merit schemes leading to promotion and better 
pay. The clinicians must be trained in public health to undertake community diagnosis and public health 
acti~itiedl~.'~). This will emphasise the importance of population based information. It will also contribute 
to improved morale where the clinical load is insufficient to fill the day) .  

Training on the Job 
In the Pacific, few health sections can afford personnel being absent for prolonged periods. Training on 
the job enables the immediate application of new skills and increased appropriateness of training. The on- 
the-job training leading to recognised and credible qualification can consist of summer school or 
extension (extramural) mode. This is now possible through the Commonwealth of Learning or regional 
universities. Such a training approach can provide motivation to read and self-educate with positive ripple 
effects on the service and other health workers(42). 
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Research Capabiity Development 
This will involve use of data and information. The manager will learn how to use information and raise 
appropriate hypothesis to be an&ered from a data set. The ability to use data will increase the 
appreciation of data quality. Using research skills, all the health workers can utilise available data to 
increase the health information pool and provide short term incentives through publication. An 
additional incentive will be if promotion, salary and conference attendance are linked to information 
productivity@". It is especially important for data collectors in clinics and village level to produce 
information relevant for their work and responsibilities(''). By analysing the data source it will increase 
their quantative consciousness and underline the importance of good quality routinely collected data. 

Integration of Information to Planners Tasks: 
Health information systems should be integrated to the planners' responsibility@'. As shown in Table 3, 
the planners are high users. The association of health information with planners will elevate its status as 
well giving the information users the responsibility to ensure the data quality to the desired level. This will 
give planners the supervisory responsibility for data that is now negle~ted'~.~). 

Managers to demand information 
As justification for requests and decisions from health workers, managers should demand the appropriate 
information to support such requests. Ideally a manager should demand information from the periphery 
rather than data. This will allow data to be collected, stored and analysed in the periphery rather than 
creating central data cemeteries. If the health information cannot be delivered by the peripheral workers 
then the central workers should be able to physically obtain it from the periphery. This will improve 
interaction with and visits from the centre to an otherwise neglected peripheral health facility("). That is, 
central managers should demand intelligence from the periphery. This will necessitate the merging of data 
collection and information generation closer to where the events take place. It will dissipate the large 
central data cemeteries to smaller peripheral collections. 

Improved ClinidPersonal Records: 
Recognising that clinical personal records contain the most important data to both providers and 
consumers, the focus on improved quality should be in this area. These personal health records can be 
consulted to answer specific questions of the public health importance as required. Repomng should be 
simplified from cases to collective reports. The use of disease registers can help quickly identify these 
comprehensive personal records for case reporting if and when necessary. 

Linking of Health and Management data: 
The different health indicators should be linked with inventory data e.g. drug acquisition, facilities, 
manpower etc. For example, the cases of infectious diseases linked to antibiotics used can provide a quick 
check on drug utilisation and quality of service. Any discrepancy can be investigated further with more 
detailed data collection using personal records and inventories. In addition, peripheral health workers 
should be able to use data locally collected to provide leverage for obtaining more resources for their 
activities. That is, encourage data collectors to become information users and derive immediate benefit 
from doing so. 

Establish Data Response Mechanism: 
The establishment of data response mechanisms are essential to making a health information system 
dynamic. Epidemic investigations must be triggered by an agreed list of disease incidences. Similarly 
certain management information must precipitate action. These responses will give immediate identifiable 
importance to data collected. Such a responsive systems entails an alert manager/supervisor who 
understands data systems. 

Discussions 
To improve health information systems in the Pacific the use of information must be improved at 
managerial and peripheral The data collection, analysis and information use must move from 
the centre to as close to the data collectors as is feasibleP9). This will lead to improved supervision of data 
quality, a motivated health worker and a proactive, dynamic health information system. 
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The function of national central offices and international agencies must drift towards collection of 
information and health intelligence rather than data. Any dam collected must be related to centrally 
initiated actions e.g. epidemic investigations. The peripheral data store can be visited for any other details 
required for special projects and grants. Personal experiences are abound of epidemic being reported 
quickly but no action taken as well as epidemic diseases being reported routinely to arrive at least 3 
months later at the centre for initiation of any action. 

Computer technology has been promoted as a panacea for strengthening a weak health information 
*ernW-m. Experiencesin the Pacific have shown such systems in the long term, fail to alleviate the 
poblem they were supposed to solve but create additional ones"*. Apart from physical constraints like 
power fluctuation, maintenance, lack of equipment hardiness, and costs(u-", the data still suffer from poor 
quality and health system limitations. To avoid garbage in garbage out, the health systems problems 
dving rise to a poor health information system must be addressed('). 

providing feedback to data collectors have been a much tried solutions. Therefore international 
organisations provide feedback to national health managers, the national statistic office provide feedback 
to district managers and the latter to data collectors. Unfortunately the data collectors rarely understand 
the format and are interested on individual cases rather than population-based information. At managerial 
level the information may be useful but untimely and falls into Finagle's Law on Information (ls). 

The supply of information by agencies undermines national efforts., The agencies legitimize poor quality 
data and allow national health managers to abdicate from their responsibility to enhance their own health 
information system. Therefore regional organisation must enable countries to send health information 
and intelligence rather than collecting and disseminating poor quality data. Resource must be allocated 
for strengthening national efforts. This can be achieved through efforts directed to the health informaiion 
system, ensuring that all project grants incorporate the costs of data for monitoring, and demand health 
indicators and output measures for evaluation. 

Conclusion 

In the Pacific, decision-makers favour less systematic information due to perceived low quality of 
information and inability to use information for management. Furthermore there is no incentive to spend 
resources to improve information system because of managerial weakness in the total health system. The 
recurrent use of unsystematic information has resulted in poor manpower planning, decreased efficiency, 
inequitable distribution of health resources and increasing gap between the health indicators of 
population within the same countries. 

An often-tried solution has been to provide feedback to data collectors. However, these are not 
information users, traditionally. So the information received, like the data they collected, remain 
untouched by human thought. Therefore the data collectors must be encouraged to become information 
users through development of pride, qualification, higher pay, and improved research capability. The data 
must be analysed and used as close to the point of collection as is feasible. The national managers and 
international organisations must collect health information and intelligence rather than data. The 
resources for data collection must be allocated to the periphery to enable the development of better 
systems of data handling. The electronic media will be helpful but not sufficient to the development of a 
proactive, dynamic health information system. The data collectors, data collators, and information users 
must integrate their interests and develop a symbiotic relationship to improve the health information 
system. It is the only future for health information systems in the Pacific. 
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Table 1:Health data and information needs in a health system . 

Health Information Health Information Type of data needed 
needed by Provider needed by consumer by Provider (Consumer) 

Efficiency Affordability Costs, expenditure, accounting, 
manpower, facilities, (waiting time, 

transport 

Efficacy Acceptability utilisation, morbidity, mortality, (treatment 
results, length of stay, handicap, type of 
health workers, etc.) 

Effectiveness Availability semces, facilities, manpower, utilisation 
(types, distances, sizes, etc.) 

Equity Accessibility utilisation, morbidity, mortality, costs/ 
budgets expenditure (types, distances, 
sizes etc. compared to other areas/groups) 

Table 2: Functional categories and participants in a health information system 

Category of health Level of Health Information System by Personnel Involved 
providers and 
information 
system International National District, or Laboratory Patients 
hnction Institutions and Clinics Consumers 

Data Collectors NIL Medical Records .Doctors .users of health 
Staff .Health Assii. service 

.clinicians .symptoms 

.community .signs 
workers .diseases 
.technicians .births 

I .Nurses .deaths 
l 

Infonnation .Epidemiologists .Epiderniologisc 
generators .Statisticians .Statisticians .Supervisors 
and Data Users .Computer .Computer .Health/Medical 

P'o&rammers programmes statisticians 

Information . Internation4 .Policy .Managers .Supervisors . NGO 
users agencies makers .Administrators . Consumer 

. Donors .Grant writers .Planners advocates 

. Grant writers .Planners 

. Libraries .Decision make1 
.Ministries 
.Libraries 
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Table 3 

Functional categoy 
in Health Infommtion Areas of Involvement Perceived Need for Ptmived Rank/Status 
System Health Informatio~ in Health System 
-
Data Collector .Individual services Low 

.Data coUection/transport, 
reporting 

.Data storage and retrieval 

.Clinical activities 

Information and Generators .Number crunching Medium Medium 
Data Users .Data storage, retrieval 

.Information dissemination 

Information users .Intelligence system High 
.determining policy 
.Infonnatics 
.Information storage and 
retrieval 

.Dissemination 

Figure 1: Map of the Pacific 
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Figure 2: 

Tonga: Total Infant Mortality per 10000 live births (1969;-1979) 
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Accurate information -a precious but rare commodity in the developing world -is needed to plan health 
care delivery, introduce timely interventions and perform evaluation. In this regard, the use of computers 
can improve local information management, facilitate external communications and access to literature 
while strengthening the research capacity of an institution. 

In this paper we describe a recent experience of introducing information technology at a new institution 
in Kenya and summarize the lessons learned. 

1.Introduction 
The health professional working in a developing country is often faced with two main problems. The first 
is the overwhelming health needs, especially of women and children, as evidenced by heavy burden of 
(often preventable) illness coupled by scanty, rudimentary or non-existent facilities. For maximal 
utilization of these facilities one needs information for careful planning. This is where the second and 
most serious problem presents itself. Due to poorly developed health information systems, the much 
needed information is often not available. Where it is available, it is either not readily accessible or it is 
inaccurate or both. The result is that health planning is based on poor data and the outcomes of 
intervention programmes are difficult or impossible to evaluate. 

In the developed world, recent advances in microcomputers1 and the wide availability of user-friendly 
statistical and other software tools2 have made a dramatic impact on the health professional's ability to 
collect, manage and analyze data. Most universities and hospitals have research computing facilities 
which enable health professionals to conduct health surveillance and plan rational and timely 
interventions'. In addition, general practitioners often use the computer in practice management! and can 
in many cases use computer-based systems to monitor aspects of their patient population and use 
computers for preventive medicine!. 

How can the developing countries escape from the vicious cycle of a heavy burden of illness, inadequate 
faalities and poor or unreliable health management information? In our view, part of the answer lies in 
the appropriate use of information technology to gather and analyze data on disease profile of the 
community, access to current knowledge, and assessment of resource availability, allocation and 
utilization. In this regard, universities and other health institutions can play a major role. Partnerships 
between institutions in the developing and developed countries are crucial for successful "technology 
transfer" and access to relevant information from the fast growing knowledge base. Use of electronic 
mail6 and other communication technologies can help the partnerships. 

In this paper we describe a recent experience in the introduction of information technology to a newly 
established Faculty of Health Sciences in a developing country (Moi University, Eldoret, Kenya) with 
partnership from a similar institution in a developed country (McMaster University, Hamilton, Canada). 
We will focus on the practical difficulties encountered and the lessons learned from this experience, with 
the hope that others contemplating such technology transfer may benefit from our experience. 
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2. Appropriate Information Technology 

By Appropriate Information Techpology, we mean technology that is u d  to answer specific needs, is 
sustainable, does not disrupt or dramatically alter existing norms, is affordable and locally maintainable. 
In the past, computer technology failed most of these criteria, however, we believe that with proper 
training and supplies, the personal computer offers a major breakthrough and the health professional can 
benefit gready in the following functional areas: 

literature Searching: In most developing countries literature searching is done manually -a slow and 
painful process in itself. But this is often complicated by the ever increasing problem of non-availability 
and inaccessibility of appropriate journals. Subscription costs for journals ace beyond the reach of most 
developing countries. Even in the industrialized countries utilization of journals beyond the core journals 
is low. Consequently, wide journal subscription -when it is affordable may not be cost-effective. The 
availability of CD-ROM based Medline and full-text core journals and the possibility for obtaining hard 
copies of specific articles offers a tangible alternative to areas of the world experiencing "knowledge 
famine". 

Electronic Communication: The use of electronic mail for rapid communication between colleagues and 
institutions for data exchange, collaboration, consultations and request for literature is proving to be 
reliable and effective. 

Computer Data Bases: The availability of microcomputers in recent years has facilitated collection of data 
at source and led to reduction in the overall cost. The quality, timeliness and completeness of data is 
critical to the success of any study and the validity of any subsequent analyses. 

Statistical analysis: As mentioned above, statistical analysis and subsequent conclusions depend on the 
quality and completeness of data. The common quotation "garbage in, garbage out" is quite apt in this 
sense. One can pick from a variety of statistical packages available on the market as well as from some 
that are specially designed to meet the needs of health professionals. 

Word Processingand Graphics: Study proposal development, design of data collection forms and report 
writing before, during and following research can be greatly facilitated by word processing. This is 
particularly important as this process involves a lot of editing, revisions a d  corrections. Graphics 
enhance data summary and conclusions and are often required for scientific presentations. 

3. Experience of Introducing Information Technology 

a) The Setting 
The Faculty of Health Sciences at Moi University was opened in October 1990. Currently, there are 80 
medical students enroled in the first two years of a six year Bachelor of Medicine and Bachelor of Surgery 
(MBChB) program. 48 full-time academic faculty have been recruited. At the beginning of this 
experience, only three faculty members had made direct use of computers, primarily for word-processing; 
two of them were also familiar with graphics, electronic mail and the basics of data management. The 
computer equipment in the Faculty consisted of two personal computers for word-processing. It was 
recognized that one of the ways to develop the research capacity of the Faculty, would be to develop 
information technology skills amongst the faculty. Because of previous associations with McMaster 
University, one of us was invited to spend three months at Moi University, to assess the institutional 
information processing needs, to develop a training program, to conduct hands-on workshops in health 
research data management, and to develop plans for long term sustaini bility of research and educational 
computing at the Faculty. 

As part of this experience, a portable 386-SX computer was acquired (with funding from Canadian 
Bureau for International Education), equipped with word-processing, spreadsheet, statistical, 
communications and graphics software. A CD-ROM unit with 6 years of Medline data was installed on 
an existing desktop computer and access to CGNET electronic mail was arranged (through Kenya Public 
access data network, KENPAC, which links to CGNET and in turn to Internet, an international 
network). 



b) Training Workshops 
We decided to develop the workshops at two different levels; an introductory level for the beginners (4 
sessions of 3 hours each), and an advanced level (10sessions of 3 hours each) for those who had pwious 
exposure to computers. Both workshops were conducted in small groups (maximum 6 people) using a 
problem solving strategy; the concepts were introduced with emphasis on health care, followed by 
activities that applied these skills to solve specific problems of data management and analysis from their 
own experiences. The material covered was evaluated at the end of each session and plans made for the 
next session according to identified needs. 

The introductory workshop included the following topics: 

- the "anatomy of the computer"; briefly explaining the main components and their functions; 
introducing the basic computer terminology (e.g. bits, bytes, storage, memory, ASCII, etc.). 

- the care of computers; the need to make backup copies of data, vulnerability of computer equipment to 
dust, power fluctuations; control of computer virus, etc. 

- Basic DOS commands with emphasis on the actions and utility of DOS (e.g. format of diskettes, 
creating, copying, deleting and printing ASCII files). 

- Exposure to application programs, e.g. wordprocessing, spreadsheet and graphics. 

- Demonstration of the use of electronic mail and CD-ROM based Medline searching. 

- Overview of the information life-cycle, i.e. planning for various stages from data collection, entry, data 
management and analysis. 

The advanced level workshop consisted of the following topics: 

- A brief review of computer and data management concepts to consolidate existing knowledge; 

- The use of Minitab on a personal computer for data management and statistical analysis and its 
limitations; 

- The use of SPSS (Statistical Package for Social Sciences) in the design of data entry forms, for data entry 
and analysis; working with technical manuals for further exploration of SPSS; 

- Use of programs such as Lotus and Harvard Graphics to manipulate data and to produce charts and 
graphs. 

- Use of CD-ROM based Medline searches using keywords and MeSH headings; capturing abstracts and 
references for further editing and for use in literature requests. 

- Demonstration of electronic mail to send and receive messages to colleagues in various countries 
around the world; to transmit files and citations obtained through CD-ROM based Medline searches. 

- Epi-Info7, which is an excellent program for conducting epidemiological research was not available to 
us at the time of the initial workshops. The use of Epi-Info was introduced at a follow-up workshop. 

C) Lessons learned 
The experience of tackling practical and logistic problems of introducing information technology has 
taught us important lessons. An even greater challenge is to sustain what has been achieved. The change 
in outlook of faculty members introduced to the use of information technology has been a very rewarding 
experience. We feel that the following summary and observations can be useful for others trying to 
introduce information technology in developing countries as well as in remote areas of Canada and other 
industrialized countries. 

1. In our view, essential and appropriate infomation technology in the context of development and 
health includes: i) literature searching, ii) electronic communications, iii) data-bases, iv) statistical 
analysis, v) graphics and vi) word-processing. 
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2. There must be institutional level support and commitment for implementation and support of 
information technology. This includes financial, logistic and strategic planning. This was only pady 
true in our case, and has resulted in delays in implementation with some loss of full impact of the initial 
training. 

3. To be used effectively, information technology must serve well-defined and clearly identified needs. 
Before starting our training, we asked the faculty members to identify their needs and each workshop 
was adapted to fulfil these needs. 

4. Faculty who had never before used computers were quick to learn and adapt. Despite the fact that the 
keyboard was a barriq they were able to quickly get past this distraction and into data entry, 
management and analysis. The objective was not to make them computer experts, but effective users. 

S. In order to sustain continued use of information technology, it is necessary to identify one or two keen 
individuals or a core group with good human and communication skills who can in turn assist others 
to provide continuity, support and crisis resolution. In the absence of such colleagues, the slightest 
problem can magnify into serious problems resulting in loss of dam, wasted hours and frustration. 
Such experiences can cause scepticism and pessimism about the use of information technology. 

6. Unreliable and fluctuating power supply can be disastrous for computer equipment. Despite our 
caution, we had equipment failure due to lightning and power surges, and r e  into expensive 
replacement of parts. A spike proteaor and voltage stabilizer is a minimum requirement for use of 
computers in developing countries. Un-interrupted power supply (UPS) units would be desirable in 
places where power is not reliable. We lost a modem during a violent thunderstorm, and learned to 
disconnect equipment when not in use. 

7. It is important to follow things up after the initial training. We maintained regular and close contact 
through electronic mail. A repeat visit a year later was used to conduct short refresher sessions, review 
plans and introduce new software tools (e.g. Epi-Info which is an excellent program for planning and 
conducting epidemiological studies, ideally suited for developing countries). 

d) Spin-offs 
The enthusiasm generated by the workshops and the final report produced has resulted in several new 
initiatives. A pilot project to design a Hospital Management Information System (HMIS) has been 
launched at the District Hospital in partnership with the Faculty. This should provide critical information 
needed for managing and planning healthcare services and includes research and educational 
components. 

Research methodology workshops for writing research protocols which indude the use of CD-ROM 
based Medline searches have been conducted by faculty members, building on the initial skills acquired 
during computer and wordprocessing workshops. The ability to do Medline searches and review 
abstracts on CD-ROM has been populat In the absence of core journals; requests for selected papers 
have been made through electronic mail from institutions in the West. 

The availability of electronic mail has been invaluable. It has proved to be a reliable and effective means 
of communication in a setting where overseas phone calls, FAX and regular mail is unreliable and can 
take a long time. E-mail has enabled individuals to maintain regular contact with the outside world that 
would otherwise be very difficult. Several new research proposals have been developed and funded; 
abstracts for conferences have been submitted; request for current literature has been made and 
arrangements for student electives and visitors facilitated through E-mail. 

The strategic plans developed during our experience in the form of a report have formed the cornerstone 
for building and supporting a computer infrastructure; they have been widely circulated and used as a 
basis of further planning activity. Faculty members are encouraged to write grant submissions which 
include request for computer equipment that is consistent and compatible with existing equipment. This 
should enable exchange of data, programs and expertise between individuals and simplify issues of 
technical support. Eventually a local-area network is envisaged which would link individual computers 
together and connect with Internet. 



WChave had a successful expetience of introducing appropriate information technology at a new 
institution in a developing country. Most of the faculty members were introduced to the basics of 
information technology and provided an opportunity for some hands on experience, mainly to develop 
an appreciation and relevance of this technology in their work. A selectedgroup was provided indepth 
training in literature searching, statistical analysis, graphics and word-processing. A long-term strategy 
for developing computer infrastructure was developed so that future acquisitions of hardware and 
software can be done in a consistent mannet Several funded research and information systems projects 
have been launched within one year stimulated by the introduction of information technology. 

our experience has confirmed that the logistic and practical problems of introducing computer 
technology can be difficult and expensive. Careful planning and commitment by institution as well as by a 
few key individuals is necessary to introduce and sustain information technology in an orderly fashion. It 
takes time and effort to demonstrate the usefulness and effectiveness of information technology against 
many important competing priorities and to introduce new ways of doing things. 
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Abstract 
The area seen as most problematic to many in the health planning and health information field is that of 
human resource planning. This subject is currently under considerable scrutiny by organizations such as 
the World Health Organization and various suggestions have been made for solutions to the dilemmas of 
developing and developed health systems in assuring that there will be the correct amount of the properly 
prepared human resource at the appropriate time. Fundamental to all these human resource planning 
efforts are the data systems upon which the plans are made. 

This presentation will review the efforts made to date through the Western Pacific Regional Office of the 
World Health Organization and the U.S. Public Health Service to promote human resource planning. 
Attention will bepaid to the development of these data bases as well as to the provision of an assessment 
of the data capabilities of the Health Systems in the area. For the northern Pacific, some additional 
materials will be presented on the development of health information systems and health systems. 

Finally, the directions of the future will be discussed as they apply to funding agencies and technical 
consultancies. Problems in the implementation of programs and projects in this developing area will also 
be discussed. 

Introduction 
Human Resource Planning is defined by the World Health Organization as "the process of estimating the 
numbers of persons and the kinds of knowledge, skills, and attitudes they need to achieve predetermined 
health targets and ultimately health status objectives."' Clearly, these plans are intimately linked to the 
National Health Planning efforts of countries and equally clear, rely on similar information systems for 
their successful execution and implementation. 

The elements of a general health planning process are the identification of problems in need of resolution 
after a thorough needs assessment is completed; the identification and decision to choose among a series 
of potential solutions to the problem identified; the development of more specific goals, objectives and 
activity statements to allow for the implementation of the alternative chosen; and the evaluation of the 
extent to which the implementation plan was followed and the problem resolved. This suggests a need for 
certain specific sorts of data. 

However, in human resource planning a different set of data are needed. The process of human resource 
planning includes the following steps: Examination of existing policies and procedures to assure 
compliance with existing standards and methods; preparation of a situation report (something akin to a 
needs assessment but much more detailed in terms of descriptions of tasks performed and characteristics 
of the population performing those tasks); creation of baseline and alternative requirements projections 
under varied assumptions; preparation of baseline and alternative supply projections; identification of 
supplyldemand mismatches; identification of organizational problems; setting priorities for resolution; 
developing strategies to resolve the priority problems; preparation of detailed workforce plan including 
data on all health workforce participants, attrition data, retirement data, program change data, and 
carrying capacity of the system; implementation of the plan and monitoring of progress; and the 
evaluation of outcomes. Here the data are much more at the micro data system level and relate to almost 
totally different functions than do the health system data needs. 



Tele Partnerships: International 179 

Where health information systems might be referred to as "first order" data systems, in that they relate to 
the direct outputs of the health system, human resource data systems must be seen as second or perhaps 
even tertiary order data systems. By this we refer to the fact that the inventories of positions and staff are 
~ f t ennot within the direct control of the health system and the outputs to the process are not immediately 
dis~emablein health statistics. 

AS a setting for this paper, let me quickly review the current efforts in both Health Information Systems 
Development and Human Resources Planning in the Pacific. This is not an easy task since developments 
within the Pacific are extremely uneven. Howevel; it is important that we consider these efforts because 
the review will highlight the essential problem of information based planning in most developing areas. 

~ 0 t hthe World Health Organization (W.H.O.) and the U.S. Public Health Service (U.S.P.H.S.) have been 
at work in capacity building efforts with Pacific Island Health Departments for some time. Although the 
U.S.P.H.S. have some efforts in Papua New Guinea through the W.H.O. Global Program on AIDS and 
W.H.O. have some efforts in the Federated States of Micronesia (F.S.M.) through the Regional Training 
Centre, located at the University of New South Wales, in Sydney, Australia, essentially the spheres of 
influence demarcate near the equatoL The U.S.P.H.S. assumes responsibility to the north and the W.H.O. 
assuming the balance. 

Health Information System efforts of the World Health Organization are best reflected in the continuous 
production of the Community Health Information Profile (C.H.I.P.), which has existed for over a decade. 
The C.H.I.P. annually collects socio-economic, demographic and health data and produces country and 
regional data comparisons. That effort has been continuous and has led to an improvement in both the 
quality and the quantity of health data consistently produced in many of these nations. 

In addition, a plethora of consultants and "special projects" have been sponsored and funded under the 
auspices of the W.H.O. Many of these projects introduced new technologies and methods to former 
colonial organized health departments and began an "information revolution" in the Pacific. 
Unfortunately, the results of many of these projects do not seem to endure the harsh realities of Paafic 
Island life (lack of trained manpower, lack of technical service personnel to maintain the equipment, 
hostile environments to electronic equipment, interuptable power supplies, etc.). In addition, many of 
these *partially developed" systems limp along without adequate support using old and inappropriate 
software (usually left by the last consultant) on unserviceable machines (usually IBM Clones of 
unidentifiable manufacture with impossible to replace components), with no information system in place 
to support the automation efforts that create unrealistic expectations on the part of the national health 
system and outside agencies. 

In the northern Pacific, the U.S. Public Health Service Department of the Health and Human Services 
(D.H.H.S.) has been involved in a consistent effort over the past decade to improve health information 
systems among departments of health in the former Trust Territories of the Pacific Islands (T.T.P.I.). That 
effort was most concentrated during the period 1987-1990, when the University of Hawaii School of 
Public Health provided technical assistance as well as direct training and consultation to these 
departments of health. Also during that time period the Pacific Monthly Mortality and Mobility Report 
(P.M.M.M.R.) was produced which resulted in the steady improvement of the quantity and quality of 
health data available. However, by 1990, the U.S. Public Health Service had essentially suspended 
funding for efforts in this area and the projects were discontinued. In addition, through this time period, 
no consistent consolidated efforts were made to integrate the health information systems project with 
those of the overall health planning effort within the jurisdictions. 

I Thus, as we move into the last decade of the century we find little difference in the health information 
systems in the northern and other Pacific jurisdictions. The systems are basic, poorly planned, 
inadequately funded, and poorly maintained relics of the visits of untold number of consultants, each 
with a telltale impression left on the health department that somehow computers and automation are the 
universal panacea to all their problems. 

In the Human Resources Planning area, the W.H.O. has a long and distinguished record of developing 
training modules and models of Human Resources Plans. One of the most recent of those efforts, a 
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"Toolkit" by DL Tom Hall of the University of California at San Francisco has received quite positive 
reviews in the many settings it has been applied. What problems have occurred with the toolkit have been 
as result of a lack of data within the National Jurisdiction attempting to use the method. 

In addition, the W.H.O. in the Pacific through its Western Pacific Regional Office (W.P.R.O.) in Manila 
and its Regional Training Center (R.T.C.) at the University of New South Wales in Sydney has been 
actively involved in the training of planners and developing of material for Human Resource or Health 
Workforce Planning. Recently, the R.T.C. in Sydney has produced a workbook and model plan to be used 
as the basis for national training programs in this area. That workbook has been pretested in Laos, 
Tonga, the Solomon Islands, and several other jurisdictions and is about to be implemented in the ES.M. 
and American Samoa in the northern Pacific in 1992. Again however, serious limitations are imposed on 
the planning efforts due to inadequate information systems. 

A major reason that the W.H.O. are taking the lead in Human Resources Planning in the northern Pacific 
appears to be the lack of the interest from the U.S.P.H.S. to facilitate and capacity build in this area. In 
addition, the U.S. Department of the Interior (D.O.I.) now bear much of the physical responsibility for 
the operation of governments within the former T.T.P.I. and appears to be uninterested in Human 
Resource Planning. 

As we look at the sort of efforts that have been undertaken across the United States in Human Resource 
Planning it is not surprising that little is being done by the U.S. within the American sphere of influence. 
Human Resource Planning is essentially a nonexercise for most Health Departments and State 
Governments within the United States. Essentially, health planning is minimal at best and Human 
Resource Planning is almost always supply driven, meaning that no plan appears to be necessary. 

The Problem 
As the nations in the Pacific move increasingly towards their realization that the attainment of Health for 
All of the Year 2000 may be extremely difficult, the need for coalitions and partnerships becomes even 
more important. Unfortunately at the same time, the worldwide recession has resulted in the W.H.O. 
having an attenuation of their budget capabilities and the U.S.P.H.S. and D.O.I. are experiencing similar 
fiscal restraints from the U.S. Congress. The impact of these events on health planning and on the 
development of the necessary infrastructure for Health for All by the Year 2000 to occur has been 
devastating. 

Where in 1987, our review of the jurisdictions in the northern Pacific revealed fifteen major problem 
areas, five years later, a similar review indicated that little had changed. In fact, in many jurisdictions the 
situation has deteriorated. A review of the current status of information systems shows that: 

1. Health Patterns. The patterns of health of most jurisdictions are characterized by chronic disease in 
adults and infectious disease in children. This mix of acute infections and chronic life style related 
disease creates particular dam needs that are not and can not be met by the existing systems. 
Essentially we have a circumstance wherein the factors most closely associated with infectious 
diseases are not the same as the factors'associated with the prevalence of chronic diseases. The 
additional demands this mix of disease patterns places on the health systems goes almost totally 
unaddressed. 

Socio-economic Status of the Population. With the exception of Guarn and more recently the 
Commonwealth of the Northern Marianas (C.N.M.I.), the socio-economic status of this entire 
northern Pacific region is depressed and the health problems are, to a large extent diseases of poverty. 
With the implementation of the Compacts of Free Association and alternate arrangements of 
financing between the U.S. government and the former Trust Territories governments, little has 
changed by way of economic development that would lead to a lower proportion of the population in 
poverty. In addition, the impoverished state of many of these countries leaves projects such as health 
information systems wel! below the provision of acute care in terms of health department priorities. 
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Preventive Health Sewices Non-existent. The failed-care delivery systems of the U.S.-related Pacific 
territories mirror that of the U.S.system which emphasizes hospital-based curative care The data 
systems that are produced are hospital-based and attract in-patient admissions and discharges 
primarily. The bulk of health contacts, the majority of the activities of the Health Depamnent are not 
captured by the health information system as they occur at the periphery in dispensaries and health 
centres. The manpower needs of these centres are minimal and are often met by poorly prepared 
volunteers who have little practical experience in diagnosing and treating disease and even less in 
terms of operating health information systems. 

RelmantService Models. This area, the American Pacific, for the most part has always had a 
universal access type of health care delivery system. This has resulted in a mix of health 
depattment/hospit&clinic/dispeflsary mechanisms, all centrally organized and operated and all 
unique to each jurisdiction. However, over the past half decade, increasing efforts to develop 
insurance-based systems that would not necessarily be universal have evolved in Guam, American 
Samoa, and are seriously being considered in some of the other jurisdictions. Unfortunately, the data 
from which the actuarial estimates are being made is somewhat flawed and the rates being proposed 
are somewhat exorbitant.' Nonetheless, this seems to be an area of emphasis in the part of the 
Department of the Interior as a way of controlling health care cost in the former T.T.P.I. 

Geographic Dispersion. Timely data collection is almost impossible to attain from the widely 
dispersed dispensaries of the various health departments in the Pacific and over the five year period of 
this review, the situation has not improved. The advent of radio nets and other communicative 
devices does not seem to have had the impact on health information transfer that was anticipated. 

Health Budget. The health departments of the Pacific have been consistently under-funded. This 
situation has remained constant and in fact has worsened somewhat over the five year period. In all 
jurisdictions, as the recession has spread and funds have become more scarce, health departments 
have had to absorb large budget cuts and do so by reducing administrative expenditures. 
Unfortunately, at the very time these departments need better and more reliable data, they reduce 
their own capacity to produce it by cutting those budgets. 

Trained Manpower. It is unknown preciously how much trained manpower exists within the Pacific. 
No detailed survey of manpower training has occurred although some records are kept be the various 
health departments of training levels of those individuals employed by them. There is no notion of the 
extent to which there is a "reserven pool nor is there a notion of the extent to which there are likely to 
be manpower shortages caused by attrition, retirement, or other departures of trained health 
manpower. Further, there is little assessment of the capacity of the northern Pacific health systems for 
training of health professionals. The Medical Officer Training Program on Pohnpei has produced a 
singular type of health professional. The extent to which those sorts of professionals are needed 
within the jurisdictions is yet to be determined. 

Health Data Units.While there have been health dam units established in almost all jurisdictions in 
the northern Pacific, the extent to which those jurisdictions successfully operate is questionable. Some, 
Gum, C.N.M.I., American Samoa, seem to produce some routine data. Others, most notably the 
Republics of Palau and the Marshal Islands (R.M.I.), and ES.M. seem to be in a continual state of 
flux shifting from focus to focus as personnel change. The units are, for the most part, operating on 
inadequately planned systems with out sufficient support to successfully attain the mandates for 
which they are charged. 

Historical Data Systems. The relics of the T.T.P.I. data systems seem to be pretty much dead and 
buried at this point and time. Nonetheless, they have not been replaced by a unique system under the 
Compacts of the Free Association. The collection instruments first developed in the 1950s and '60s 
appear to have been replaced be an add hoc variety of health data collection instruments. Little 
integration has gone on between and among the data sets of the Health Department, Personnel 
Offices, Education Department and Social Services leading to a situation wherein data sets are 
incomplete, incompatible, and data utilization is minimal. 
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10. "Collection Mode Paralysis". The systematic accumulation of health dam has resulted in a 
tremendous aggregation of variables without much for thought as to how they might be used for 
analysis, planning, or routine management Again, much of this results from the many consultants 
sent by the various governmental and non-govementd agencies to 'help" with the situation. It 
seems that all almost every consultant passing through the, Pacific has still left their indelible mark on 
the health information systems of the various jurisdictions. 

11. Powe+l health statistics are still impossible to be used within the jurisdictions because of a lack of 
training of staff and a lack of the necessary software to allow it to occu~ 

12. Morbidity reporting is seriously haphazard at best. Diseases are still often unrecognized and, in an 
ambulatory care setting such as dispensaries, often misdiagnosed, under-reported, or totally 
unrecorded. Conservative estimates would suggest that the majority of the jurisdictions in the 
northern Pacific are operating their data systems with data representing approximately 50 to 60 
percent of the contacts with the health departments. 

13. Vital Statistics. The vital statistics systems have improved somewhat with the advent of the 1990U.S. 
Census and concerted efforts on the part of the various governments to achieve baseline data for 
funding sources. Nonetheless, birth and death certificates still tend to be relatively incomplete and 
vital events occurring on remote islands are very rarely recorded within the central information 
system. 

14. Population censushas occurred in three of the six jurisdictions (Gum, C.N.M.I., and American 
Samoa) because of their unique status. Other jurisdictions such as Palau and R.M.I. have conducted 
their own census using their own methodologies but to date, the results have not been particularly 
useful. 

15. Health Information Loss. There is still a plethora of researchers passing through these areas under the 
guise of consultantships, technical assistance, and other service areas. Data are collected but not 
produced within the system and as a result little is known about what sorts of research have gone on 
in the area. 

Additional Indicators 

As has been mentioned, the problems associated with this lack of information have been multiple. In 
particular, they can be seen through the occurrence of certain key events around the Pacific. As an 
example, in C.N.M.I., a brand new hospital was built and opened in 1986 only to find that the 
population increased approximately 50 percent faster than had otherwise been anticipated. By 1989, that 
hospital was full to capacity and its outpatient system was impossibly overtaxed. At the same time, in part 
because of a lack of information about who was using what sorts of services for what typesof activities, 
all dispensaries in C.N.M.I. were closed forcing all the population to use the central facility. 

Another example is currently unfolding in the Republic of Palau where the D.O.I., based on criteria as yet 
to be determined, has established an 85-bed full service hospital for the population. That hospital replaces 
a 60-bed hospital that has never exceeded 44 patients in occupancy. In addition, there is no manpower 
forecast to allow for the Department of Health in Palau to determine what their manpower needs will be 
for the next decade skewed by this new event-namely, a hospital approximately twice the size and twice 
as intense in care functions as the existing facility. 

Lack of integration of data sets has forced health departments to almost guess at what som of services 
should be provided within their jurisdiction. Examples here come primarily from the mental health and 
substance abuse area where it was found that there was little information available to assess the extent to 
which alcohol and drug problems were prevalent in island communities. It was, therefore, an impossible 
situation in terms of trying to plan for the sorts of resources that would be needed to deal with these 
problems. Instead, health departments opted for supply based planning and provided services based on 
what was available from the health department budget. 
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Pharmaceuticals are another area where there are serious problems in that almost all jurisdictions 
currently have experienced extreme difficulties in securing the necessary medications to support the 
curative functions in the hospitals. Further, the array of medications that are commonly held by the 
various dispensaries are usually in extremely short supply and little record keeping is ongoing to access 
what drugs are being used, by whom and for what purposes. 

Conclusions 
The most difficult area for all of these and perhaps one of the most critical for the future development of 
health systemsin the Pacific is that of human resources planning. Part of the reason for these difficulties 
lies in the fact that in many, if not most nations of the Pacific, health plans have not been revised and 
made current. This means that any efforts to plan for the human resource needs of the population must 
be completed in a vacuum. When this fact is compounded by the lack of general accurate and 
contemporary health data we reach impasse quickly. Planning by "guesstimation" becomes the rule and 
not the excei>tion and the systems start to faltet 

Another major consideration in the development of health systems has been the availability of operational 
models that will work under the adverse physical and fiscal conditions of the Pacific. With the major 
reductions in funding in these areas by the primary sources of funds for them (W.H.O. and U.S.P.H.S.), 
little change would be forecast for the next several years. Unfortunately this "slowdown" occurs at a 
critical time for the Pacific Island Health Officers. Over half of the health officers who are native to their 
own nations will retire in the next 5 years. There simply are no competently trained staff, ready to step in 
to the management and technical skill areas as they become vacant. 

1. Rotem, Arie, and Rodgers, Jimmie. The Use of Information for the Planning of Human Resources for 
Health: Proceedings of an Intercountry Workshop, W.H.O. Regional Training Centre, Sydney, New 
South Wales, Australia, 5-1 6 August, 1991, page 7. 

2. Blue Cross of New Zealand. A proposal for Health Insurance for American Samoa. June, 1992. Pago 
Pago, .American Samoa. 
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Abstract 
Health information systems are reported to be weak and inadequate in supporting public health 
programs, since at the primary health centre, which is the level of first contact, the information 
infrastructure is weak. This thesis reports a health systems research effort to strengthen the information 
infrastructure, specifically to develop an application software to support the delivery of maternal and 
child care at the primary health centre. Technical advances have made microcomputers affordable, which 
is directly due to the trend toward lower prices. However, there is still a lack of flexible low cost software 
for large scale implementation. This health systems research used methodologies based on empirical 
findings combined with the engineering process of design and development. Based on the shared 
characteristics of the sites and the human component requirements, an application software was 
developed and tested. 

The investigation had three distinct stages, the first of which was a prerequisite analysis to assess the 
human issues of acceptance and attitudes using a questionnaire based study. The results demonstrated 
that responding physicians were interested in using computers, but an information gap existed. 
Respondents with some computer experience and prior information accepted the potential of the 
computer as a decision support tool, but those without experience had reservations (I). The first stage also 
included a literature review to identify the values of iriformation justifying computer role rather than 
manual methods used in a primary health centre (11). The second stage was a multi-centre systems analysis 
study using questionnaires and site visits to identify the common base for development of an application 
software. Analysis by contingency tables showed diversity in socio-organizational factors between the 
sites (111), while commonality was observed in the data collection records and this was confirmed by the 
site study. The site study further identified that a core data set is shared by all levels of administration and 
care providers in delivery of a health programme. Development of a common application software 
requires identification of the core data set (W).The third stage was to design and h e l o p  the software. 
For this the Essential Data Set for the selected domain of Maternal Health Services was defined by means 
of infological modelling. A software prototype was developed, and using retrospective data entry from a 
Swedish maternal health centre records the acceptability of the data set and applicability of the software 
were tested (V). The software developed, which was independent of organizational behaviouq provided 
us with a package that could be used by different health organizations. It was implemented differently by 
different organizations using their own economic resources. The results demonstrated that the software 
provided the foundation for rnicroplanning, and that the management at a site was able to identify the 
needs and lacunae. At another site the target group for family planning motivation was fine tuned to a 
sub-set, and the action resulted in 25% of the sub-set accepting a permanent method. The database will 
also be an asset in quality assurance by ensuring continuity in care and the resultant large database based 
on a prospective common data collection protocol will be a base for health outcomes research. A further 
observation is the economic loss due to drop outs from the immunization programme. The approximated 
cost per fully immunized child is estimated at US$lS. As a result of dropouts from the cohort the cost rose 
to US$S4 per fully immunized child, but with computer supported follow-up the dropouts decreased and 
the cost fell to US$22 per fully immunized child (W).The economic benefits are proof that such systems 
are not an expenditure but are instead an investment. 
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Information Technology Options for CommunityHealth Planning 
Gerry Bliss and Robert Yates 

1x1 the course of providing consulting support to community health clients, we have encountered 
variations between clients in terms of knowledge, skills and general understanding of 

information technology. 

This paper attempts to provide some basic dehitions, principles and resourcing guidelines to assist 
community health managers, planners and practitioners understand and use these exceptionally valuable 
resources. The target audience for this information includes community health managers or caregivers 
who know what they want but have limited background or experience with information technology. 

The example used in this discussion focuses on community planning for the sake of brevity and because 
of its timeliness, but many of the ideas are generalizable to the areas of community health management, 
research, evaluation and specific program applications. 

Background 
Planning is a particularly timely topic in British Columbia since major changes in the health care system 
have been proposed by the recent Royal Commission on Health Care and Costs. These include the 
general guidelines of: 

Closer to Home move providers and services closer to where the patient lives, which in 
B.C. means further away from the major metropolitan areas and into 
smaller rural communities. 

Community Involvement make health care part of the community rather than an institution in the 
community. 

The Jericho Process break down the walls that separate programs and agencies and allow 
them to communicate and cooperate to bridge care delivery between them 
rather than disrupt it. 

Openness of Information promote the freedom to access any government information and 
encourage community agencies to share information between themselves. 

In addition, many of the recommendations of the commission apply to the community health care system 
and promise to place greater emphasis on its role in the health care system. 

Among other things, the commission recommended: 

- active government support for the "Healthy Communities" movement 

- that medical health officers take a more independent role in the critical evaluation of public health. 

- a province wide immunization and immunization information tracking system. 

And most significantly, the commission recommended sweeping changes that would move decision 
making for health services planning, funding, and delivery to the regional level. 

All of these recommendations were accompanied by recommendations to use information technology 
more effectively to better manage the health care process -in many cases by the creation of new 
information systems, in many by the integration or networking of existing systems. 

Definitions 

Information is generally agreed to mean data that have been placed in some type of context that adds 
meaning. A datum is defined simply as a known thing or a given. Leaving the finer points of the definition 
to the information theorists, the key point here is that data are a building block of information. 
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Technology was originally defined as the science of the industrial arts, but this has broadened until 
technology is almost a synonym for "tool". 

Examples of Information Technology 
Information technology includes any tool that can be used to acquire, move, store, or alter information. 
While this can include such manual technology as files and filing cabinets or even pen and paper, we want 
to focus on automated information technology. This includes telecommunications, and computer 
hardware and software. 

Telecommunication can include phones, fax, data transmission, dialup information service bureaux, or 
PC bulletin boards. 

Computer hardware includes all sizes of processors and storage devices (miao, mini, mainframe), input 
devices -keyboards, scanners, card readers,pn, voice and camera, and output devices -monitors, 
printers, plotters, speakers and effectors. This latter group refers to those devices that take some type of 
action based on computer output, such as manufacturing robots, HVAC controls, or automated IV 
P-PS. 
Computer software includes the operating system that runs the processor or network and input and 
output devices, and specialized application software such as database, spreadsheet, word 
processingldesktop publishing tools or specialized applications such as financial management, surveyJdata 
collection, and statistical analysis. 

Current Applications in Community Health 
An incomplete list of uses of information technology in community health include: 

- Strategic Planning 

- Program Evaluation 

- Operational Management 

- Needs Analysis and Research 

- Risk Assessment 

- Disease Surveillance 

- Population Subgroup Monitoring 

- Health Promotion 

- Measuring Service Utilization 

- Immunization Monitoring 

- Client Tracking 

- Ambulance Dispatch 

- Communication of Health Information to Consumers 

- Drug Utilization Information 

- PatientKlient Information Collection and Management 

- Statistical Analysis and Reporting 

- "Expert" Analysis 
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There is no reason to assume there are any limits to the application of information technology to the 
needs of community health. 

A Detailed Example 
A Regional Health Planning Database was designed as part of a comprehensive regional health profile for 
a lower mainland health unit. The objective was to provide a resource that could be used to maintain the 
profile and support strategic health planning and analysis at the local level in an easy-to-use, cost effective 
way. The project took place over a 6 month period. 

The limits on the project included the need to control costs and use as many existing technical and human 
resources as possible. 

First the project steering committee was polled to provide the functional objectives for the database and 
to clarify expectations. This process required several iterations where feedback was analyzed, summarized 
and presented back to the committee for comment and amendment. At the end of this phase everyone 
was speaking the same language and had a clearer concept of the final product. 

Next, the existing available resources were identified and evaluated. Information systems were reviewed 
from both a technology and information content point of view to support implentation decisions. 
Available technical resources included an information systems (IS) department with a mainframe 
computer system that handled data processing for the entire municipal administration as well as several 
custom applications for the health unit. In addition, there were a number of PCs in the health unit offices, 
running basic PC software. 

Human resources in the IS department included a part-time programmer, with no background in health 
care, assigned to maintenance of the health unit applications. In the health unit we found a number of 
staff with varying levels of PC skill and varying degrees of understanding of health care issues. 

On site information was limited to that collected for program management, office administration or 
required from the health unit by statute. Other sources of data were identified including region-specific 
data sources such as community recreation facilities and programs and local healthlsocial care programs 
and services administered by other agencies. 

At this point, some decisions were made about how the database would look and where it should reside. 
For the sake of simplicity and cost, it was decided that the database should be built in a PC environment 
using existing technical resources. Mainframe development option was not discarded but held for future 
consideration, if development resources became available and system use warranted it. 

Existing data from available sources were imported into PC spreadsheet files in order to have them in a 
format that would make them available to staff working in the health unit offices. Use of off the shelf 
hardware and software made it more likely that more staff would be able to use the data. It also 
accounted for the fact that training for the software would not be difficult to acquire locally. 

Decisions about maintenance of the database were also made based on available resources. Since none of 
the IS programmers had any health background, but some of the health unit staff had basic PC technical 
skills, the task of managing and maintaining the database was kept within the health unit. It was decided 
that it would make it easier to add to the database as new data became available if it was easily accessible 
to health unit staff. 

Finally, a complete set documentation of the database, including file descriptions with detailed data 
definitions was developed and included with the diskettes. The entire package was contained in a binder 
that would allow easy copying of the documentation and data for as many individuals who required it, or 
had PCs to use it. 

In addition a set of recommendations covering future development including hardware and software 
specifications, staff training and alternate uses of the data was provided to the project committee. 
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Principles 
The following principles can guide a successful first time information technology project. They apply to 
in-house and contracted development projects equally. 

1.Keep it Simple: 
This involves two aspects: 

First, don't try to do too much at one time. Make sure you arewithin the limits of similar projects. Talk to 
other organizations who have done what you want to (or something like it) and ask them how they did it 
and how long it took and what the major problems were. Even the most positive person will have some 
ideas about how they could have done it differently. 

Second, be sure the scale of the solution matches the scale of the problem. Don't spend thirty thousand 
dollars on a contractor to write an epidemiological analysis system when a thousand dollar statistics 
package will do. Don't buy a thousand dollar statistics package when a three hundred dollar spreadsheet 
will do. Or don't buy spreadsheet software when a calculator will do. Be sure your are using the 
technology appropriate to both the use and the .users. 

2. Keep it Quick: 
Be sure the project your undertaking can be completed within one or two financial quarters. Don't start 
with a large long-term project that will drag on over the better part of a year. If it looks too big then it is. 
One of the best ways of getting a good idea of how long it will take is to look at the estimates in the 
project proposal and double them. 

If the project looks like it will require some custom programming, check around to see if anything similar 
is on the market. In most small projects buying is far less time consuming than building (and time is 
definitely money in this case). 

3. Keep it Easy to Use: 
There is nothing worse than having someone say something like: 

"Well you just boot the PC, invoke the spreadsheet, load your data file, bring up the hidden columns, take 
off the write protection, add a new column and two new rows, copy the formulas into the new cells and 
SIMPLY ENTER YOUR DATA!!!" 

Most simple systems will be usable with some clear documentation and a little bit of training. Otheq 
more complex systems, will require an interface. 

Building an interface is easy. Building a good interface ( intuitive, easy to use, comprehensive and 
complete) is an art that eludes many designers and programmers. If you don't have the financial and 
human resources to lavish on a good interface, you are better off not doing the system until these 
resources become available. You'll just end up with frustrated staff and an unused system. 

Resources 

Thefollowing resources are required for any community health IT projecc: 

Project Manager: 
This person should be the key stakeholder, or have the mandate of the major stakeholders in the project. 
They stay with the project from start to finish and have the ultimate say, unless they are reporting to a 
steering committee. A steering committee is only recommended for those projects extending over longer 
periods of time or using external personnel. 

Human Resources: 
This is a critical factoc The people working on the project will make or break it. They must be motivated, 
have the right skills and be well managed. The need for resources outside of the agency will depend on the 
availability of in house talent and the size and scope of the project. Most organizations have one or more 
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people who seem to have an aptitude for new technology and are usually the fim ones to learn new skills. 
These individuals should be part of the project team if at all possible. Other sources include consultants 
and co-op students. Computer science students are appropriate for specific programming and technically 
demanding projects. Some colleges have Clerical or Medical Record students who are excellent for 
documentation or clinical abstracting projects. And Health Information Science of Health Administration 

can assist with project design and management as well as research or evaluation. 

. Equipment: 

Most community health agencies are located in towns that have PC shops, staffed by people who can 
answer most of your questions about hardware problems or who know where to look for the answec 
Most PC solutions do not require a large expensive machine. A ood basic system can be had for $2,000 
to $3,000, with s o h a r e  adding another $1,000 - $2,000. ~ d d  5300 - $500 for a modem. 

Information: 
Most planning requires external information as part of the environmental analysis or for demographic 
analysis. Some sources include: 

- Federal and Provincial government publications and databases either in hardcopy reports or 
automated form. Some databases can be accessed directly, like the provincial Health Planning 
Database currently available to all Health Units and all Hospitals. 

- International data from organizations such as OECD. 

- DiaVModem information service agencies such as Medline, Compuserve, Genie, Prodigy, Info Globe, 
and even local or regional PC Bulletin Boards 

In summary, the application of information technology to community health is accelerating because of the 
changing nature of the health care system overall, the increasingly important role of community health 
services and because of the incredibly rapid pace of information technology innovation. 

The key to any successful information technology implementation is the people involved, and picking the 
right technology for the application and for user skill levels. 



Tele Partnerships: Zntematiotlal 

The Implementation, Promotion and Evaluation of the 
International Health Communication Hothe  as a Tool for 
lnterdisciplihary Networking and Disciplinary Advocacy 

Leonard E. Assantc 
Department of Communication 

University of Scranton 
Scranton, PA 18510-4592 

USA 
and 

Stuart M. Schrader 
Department of Communication Studies 

Bloomsburg University 
Bloomsburg, PA 17815 

USA 

Abstract 

The International Health Communication Hotline (InHealth) represents an attempt to firmly establish, 
develop, and promote a new Communication Studies subdiscipline in the academic and health care 
arenas via computer networking. If successful, our project will demonstrate the power of computer 
networking as an agent of change. This paper presents the rationale for the creation and subsequent 
evaluation of InHealth. It  is our intent to show that this medium can facilitate a synergistic growth- 
intensive relationship among individuals from a variety of health-related disciplines throughout the 
world. 

Note: Ken Vasko of Bloomsburg University was a primary author on an earlier version of this papa 

I. Introduction to Health Communication as a Discipline: 

Health Communication, a sub-field of Communication Studies, is a relative newcomer to applied social 
science research, having only been established in the 1970's (Costello, 1975). As such, few scholars agree 
as to its definition. One of the earlier definitions of the field, however, is offered by Cassata (1980): 

The communication of new scientif;c information to scientists and [health care] 
practitioners; communication among members of health care teams; 
communicution between practitioners and patients; inter and intra-agency 
communication in health agencies; and the transmission of health information 
through the mass media (Gzssatu, 1980). 

The insight from this early definition for health communication is that all communication occurs within 
context and health is but one more context. In the 1990's health communication is viewed as a: 

...study concerned with human interaction in the health care process. It is the 
way we seek, process and share health information. Human communication is 
the singularly most important tool health professionals have to provide to their 
clients (Kreps& Thornton, 1992, p. 2). 

Furthermore, Kreps and Thornton continue: 

"Health care professional depend on their abilities to communicate effectively 
with their colleagues ... to perform their health care responsibilities 
competently. Active and accurate communication between interdependent 
health care professionals ... enables coordination within the health care system" 
(Kreps & Thornton, 1992, p. 2,4). 



191 Tele Partnerships: Internatiottal 

Health within health care is not construed merely as biological disease. Health can be regarded as a state 
at the positive end of a continuum, an attempt to escape the negative spectrum exemplified by disease, 
morbidity, mortality and eventually death. Thus, health can not be considered as a mere commodity. "It 
most certainty is not something to be obtained by consumers from providers" (Breslow, 1990, p.12). 
~lthough,the individual is responsible for health maintenance, the solution to the problem of being sick 
in the modem U.S. includes individual and social responsibility (Knowles, 1977). The promotion of 
healtii, therefore, is not only the responsibility of the health community but also that of the individual and 
society for it includes, physical, mental, and social well-being (Ottawa Charter for Health Promotion, 
1987). Given this, the goal of Health Communication is to identify and facilitate more effective 
communication of health issues between health consumers and providers (Cassata, 1978). 

In order to achieve this goal most effectively, some Health Communication scholars are seeking to 
eliminate academic parochialism by bringing together the work of a number of health-related subfields 
into one synergistic body of knowledge. In doing so, Health Communication faces slight resistance from 
disciplines including: (1)Medical Anthropology which is the comparative and holistic study of culture 
and its influence on disease and health cate) (Logan & Hunt, 1978); (2) Ethnomedicine which is the study 
of human personas and/or aggregates within a specified medical context or setting) (Faberga, 1979); (3) 
Medical sociology which is the study of medical economic policy, institutional structures, professionalism, 
physician-patient interaction) (Brown & Harris, 1978); and (4)traditional medical education. Critics 
claim that research in health communication is deficient of its own grounded theories, instead it simply 
borrows from psychosocial, anthropological, sociological and other social scientific theories. (See, for 
example, Costello, 1977.) 

There are three reasons that may help in explaining why the subfield has experienced difficulty in 
establishing its credibility. First, Health Communication has of yet been unable to clearly define what 
constitutes a "health context." Should the health context focus primarily on traditional problems 
centering around biological disease or should areas of biopsychosocial importance such as mental health, 
family relations & holistic healing be included (Costello, 1977)? Secondly, the seemingly infinite number 
of phenomena studied by the overall field of communication may leave open to question the fields domain 
of inquiry and its directive (Dervin & Harlock, 1976). Such question can therefore be asked of any 
subfield of communication. Finally, health communication is not studied from any specific sociaVscientific 
paradigm nor any specific methodological perspective but instead incorporates critical theory, scientific 
empirical studies, and/or interpretive/ naturalistic paradigms. Moreover, it does not focus on a particular 
communication level as it examines intrapersonal, interpersonal, small group, mass-media, and societal 
communication (Costello, 1977). This lack of direction of epistemology and methodology is viewed by 
some in the established medical community as being non-directive and lacking credibility due to possible 
over eclecticism. 

Given these criticisms and limitations, Health Communication researchers have set a goal to further 
clarify the field's conceptual framework. We suggest three principle objectives in order to obtain this goal: 
(1)Synthesize a body of knowledge on health communication which would include theoretical 
assumptions and methodological tools and integrate this knowledge into the various health contextq (2) 
Place emphasis on the education of communication skills and practices within health setting to others 
(e.g.,. educate allied health professionals and Health Communication students) centering on emerging and 
existmg health communication perspectives; and (3) Research should be conducted using a 
communication message centered perspective (as opposed to a medical anthropology or other social 
scientific sub health fields approach) to health communication. 

Need For Academic Networks 

Health Communication may gain credibility among its critics if a clearer conceptual framework emerges 
and positive outcome studies can be readily documented. In order to better accomplish this goal, fledgling 
fields such as health communication can more proactivly interact and promote themselves using effective 
modes of communication in order to increase visibility, synergy, and growth. There are a number of 
possible strategies used to promote awareness of a new academic area: publishing scholarly journal . 
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articles, publishing a journal specific to the field or subfield, constructing and effectively teaching relevant 
graduate and undergraduate courses in the new area, and the establishment of special interest groups 
within scholarly associations. Special interest groups or caucuses for instances, as suggested above 
represents the bottom rung of this academic laddec A caucus conducts meetings at academic conferences 
to promote awareness of the field, draws new members into its fold, and facilitates networking. 
Unfortunately, after initial awareness has been achieved by the special interest group, academia then ofben 
imposes a hierarchial structure in which new disciplines or subfields must progress upward in order to 
achieve status and recognition. 

From the caucus level, a discipline will progress through five hierarchial levels: task force, 
boardlcommittee, commission, section, and, ultimately, divisional status (Shultz, 1992). To progress 
upward in this hierarchy, through the various levels, a strong networking for the dissemination of 
information is essential. Research and publication is imperative for growth of a field but requires 
adequate funding. An effective network provides outlets for scholarship, and also informs researchers of 
the availability of grants and application procedures for potential funding sources, provides bibliographic 
and other database material, and disseminates updates of ongoing work in the field in order to promote 
synergy and innovation within the field. 

Argument For Electronic Networks 

Conventional networks create newsletters, panels, symposiums, through face-to-face-interaction, 
conventional mail or voice-mail. While necessary, these conventional means are inefficient for 
disseminating information on an international or even national basis. Awareness of "real-time" or 
"asychronous time" developments are difficult, if not impossible using conventional modes of 
communication through traditional mediums. 

Conventional networking thus represents an ineffective means of expediting the growth of the Health 
Communication subfield within academia. Exacerbating the problem of international or national 
networking is the fact that Health Communication must also gain acceptance and support within the 
health care community in order for the subfield to apply the findings of its research and the health care 
community must recognize these findings as useful and relevant. This acceptance and support is 
imperative for Health Communication to succeed in enhancing communication within the health care 
system and between health care providers and the general public. 

A prime example of the need for this acceptance is illustrated by examining the rapid proliferation of 
individuals with HIV and AIDS cases worldwide. Appropriately termed an epidemic, the number of HIV 
positive cases is increasing exponentially on a world-wide basis. For example, as of April 1992, there 
were 218,301 cases of AIDS reported in the United States alone. Until an actual cure or vaccine is 
developed, education remains the principle means of containing the spread of AIDS (Brown & Einsiedel, 
1990). A major focus of Health Communication is research devoted to uncovering the most effective 
communication strategies for AIDS awareness and prevention/ education campaigns. The health care 
system, therefore, should hopefully recognize and accept Health Communication research as being valid 
and relevant in order for its findings to be employed in such campaigns (Kreps & Thornton, 1992). 

Other Health Communication research areas would also be of benefit to the health care delivery system if 
the field is accepted by the health care community as "legitimate." For example, patient compliance 
research, which is the study of communication patterns between the physician and patient that maximize 
patient compliance with physician orders (Fishes Gandy, & Janus, 1981). Additionally, health care team 
group process studies which examine the ways and means of enhancing the group dynamics of health 
care teams (e.g., surgical teams) (Hanney, 1980). Lastly, an area of vital interest to health care 
professionals, is illness construction research -the study of the biopsychosocial factors that contribute to 
the onset, exacerbation and daily living with illness (Cassel, 1974). Of further challenge to health 
communication researchers is the goal of achieving international acceptance of the subfield in both 
academia and health care delivery. AIDS, cardiovascular disease, certain addictive disorders and others, 
are preventable illnesses that do not recognize national boundaries. Health Communication seeks to 
foster international collaboration in public education campaign research and campaign implementation 
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inorder to assist in sharing the wealth of knowledge that currendy exists on the topic areas mentioned 
above with in a global economy. 

Health communication, therdore, faces a complex challenge: It must not only gain acceptancc, 
recognition, and support within the confines of academia that includes both the areas of communication 
a d  medical education, but it must also accomplish these gains within the international health delivery 
a d  public health systems. In an effort to meet this challenge, Professor Stuart Schrader of Bloomsburg 
University and Professor Leonard Assante of the University of Scranton, established the International 
Health Communication Hotline (InHealth) in February 1992. To best appreciate the potential benefits of 
this project to health communication it is first necessary to gain a conceptualization of computer 
networking. 

Computer Networking Overview 
Now that the background of Health Communication has been briefly discussed, and arguments advanced 
for electronic networking in this discipline, we turn to an overview of computer networking operations. 
To gain an understanding of the power and utility of computer networking, a brief history is in o rde~  
Sher (1986) notes that the first practical computers were used for general purpose, centralized computing. 
The machines were large, consisting of a mainframe that housed the primary components for storing 
information, processing programs, and calculating. They were surrounded by peripherals for printing 
output, storing data files, and inputting via punched cards, tape readers andlor keyboards and access to 
the system was limited to the physical confines of the central computing center. These systems required a 
large team of programmers, data processors, and maintenance staff and were expensive to the point that 
only the largest companies and the government could afford them. 

Next came the advent of remote teminals, access terminals located in adjoining rooms to the central 
computing center. This innovation allowed individuals to work "on-line" independently; no longer were 
people required to depend entirely on the computer center staff for access to information (Stead, 1988). 
The advent of separate work station terminals laid the foundation for the next phase of on-line computer 
development. 

According to Souhrada (1990), the introduction of small business computers (miniframes) signaled the 
next stage of computer development. In comparison with mainframes, they were much lower in cost and 
size-two key factors that made the computer a pragmatic organizational option. An additional benefit of 
the miniframe was its interactive capability. When access to larger data banks or faster processing speed 
was required, miniframes could be interfaced, therefore, connected to mainframes by telephone lines, 
microwave links, and satellites; thus giving rise to the first computer networks. 

The most recent, and perhaps most significant phase in the development of computer networking is the 
personal computer (PC). The PC is a stand-alone general purpose computer whose memory storage, data- 
processing speed, and software capability rivals, if not exceeds, that of the first mainframes. When 
combined with a modem, a device that enables data to be transmitted and received through telephone 
lines, an individual has the power to communicate with another PC, mini, or mainframe computer 
anywhere in the world in real-time (with little or no time lag between sending and receiving) (Souhrada, 
1990). 

To apply the power of this communication tool for use in academia, business, medicine and governmental 
agencies; databases and hotlines were developed. Database services are dedicated mini or mainframe 
computers that store hundreds, or thousands of files and programs relevant to various academic and 
professional areas. Database services include general bibliographic resource lists, conference 
announcements, electronic newsletters, job announcements, grant and fellowship resources, instructional 
materials and other special postings (Powillis, 1988). Of greatest relevance to the communication student 
or researcher is a database called "Comserve. " 

Cornserve offers all of the previously mentioned database features and does so 24 hours a day, 365 days a 
yeat Currently, Comserve offers over 25 different subfield topic areas, has over 25,000 total users and 
has processed hundreds of thousands of requests (Steven & Harrison, 1992). Cornserve's most useful 
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asset are hotlines devoted exclusively to various Communication subdisciplines to its subscribers. The 
InHealth hotline is offered currently as part of Comserve. 

A hotline such as InHealth, is a lik of a group of individuals with a common interest in the topic of the 
list. Through the hotline, subscribers can talk to others electronically via an electronic message service (E-
Mail), participate in on-line forums, or merely browse for news pertaining to the topic. Briefly, the hotline 
software compiles a list of names and electronic addresses of all members of that hotline. Whenever a user 
sends a message to the central hotline computel; the software automatically distributes that message to all 
users on the list. Once users learn each other's electronic addresses, conversations can become more 
private. Requests for files or information can also be handled by special software or by hotline editors. 

There are hotlines covering almost every imaginable topic including such diverse topics as and disaster 
research. On Comserve, communication-related hodines available include Family communication, 
Intercultural Communication, Organizational Communication, and, of course, International Health 
Communication (Steven & Harrison, 1992). 

There are a number of additional services offered by Comserve to all of its users. For example, announce 
directories which are group files that contain files for papers, conference announcements, grant proposals, 
fellowships, and job opportunities pertaining to the subfield. Biblio directories catalogs files that contain 
bibliographies devoted to specific communication theories and research. Computer directories presents 
files that contain computer programs and documentation relevant to various computer operating systems 
and networks (Steven & Harrison, 1992). Comserve also puts out an electronic newsletter, lists of new 
books in communication studies, and provides other services as well. 

The International Health Communication Hotline (InHealth) is located within the Comserve database 
and can be accessed via international Internet or Bitnet carrier networks from almost anywhere in the 
world. To access InHealth, or any other hotline, an individual would first need access to a mini or 
mainframe computer connected to an electronic network such as Internet. Computer access is usually via 
a modernequipped PC or through a remote terminal. Once logged on to the computer, hdshe would next 
gain access to a particular network system such as Internet. These carriers allow the individual to access 
databases located on computers situated throughout the world. Most nations have at least one 
connection to electronic networks via computers owned by universities or governments. Once the 
individual has logged on, remote access to a database or sending a message to a hotline is possible. In 
seconds, a researcher can be networking via electronic mail, with colleagues in Paris, Moscow, Australia, 
or Brazil. Hdshe can scan up-to-the-minute bibliographies relevant to an ongoing study, or conduct joint 
research with a colleague located anywhere in the world in real-time. 

Many hotlines, including all those on Comserve, require subscribing. This is a one-time procedure that 
places the name and electronic address of the person onto the hotline list. To subscribe to the hotline, an 
individual sends a message to the computer or individual running the hotline. 

Mission of the InHealth Hotline 

The mission of InHealth is to provide an international and interdisciplinary forum for the dissemination 
of information relating to research, scholarship, education and training in health communication studies. 
InHealth is designed to offer an inexpensive and simple way for scholars, researchers, educators and 
students of health communication to network, exchange information and access a database of relevant 
information. This service will provide individuals interested in communication and health a variety of 
tools to assist in their personal and professional development. 

We feel that in order to accomplish this, to offer the user the best possible service and most timely 
information, the owners or editors of the list must be proactive. Many hotlines are merely automatic 
message forwarding and storage systems, offering no other services. This places their utility at the mercy 
of the users. If the users are not proactive, and desire only to scan the list, the opportunity for useful 
interaction is diminished greatly. On the other hand, dedicated hotline editors have the potential to 
perform tasks such as posting information and messages to the hotlines, maintaining a database of 
information and seeking out information to be posted on the list. Such editors increase the utility of the 
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I A further example of what hotline editors can do to increase the utility of the service is to promote their 
hotline. Promotion provides a way to get the message out about the hotline. The more users a hotline has, 
the better the chance for productive communication to occuc With that in mind, the hotline staff have 
been using several methods to promote the service within the field of communication to gain subscribers. 
First, the service is being advertised on the Comserve system. When a user first logs onto Comserve heishe 
is provided with a list of general announcements. It is within this list that the availability of the hotline 
&vices are mentioned. When InHealth was first started, a special announcement was sent to all 
Cornserve users. Second, the availability of the service has been advemsed in SPECTRA, the Speech 
Communication Association newsletter, the International Communication Association newsletter and the 
Eastern Communication Association newslette~ Finally, the hotline is being promoted at communication 
conferences through detailed presentations by the editors on the functions, utilities, and usefulness of the 
service. Flyers and other literature are distributed at conventions as well (Sample literature appears in 
Appendix B). This promotional strategy has been successful thus far, enabling the service to gain 
approximately l00  subscribers within the hotline's six to seven months of operation.' 

To promote the service to the health care community, the hotline personnel have employed several 
different strategies. First, the hotline has been advemsed on several health-related hotlines. Examples 
include HSPNET-L (Hospital Computer Network Discussion Group), Fam-Med (Family Medicine 
Newsgroup), and Canchid, (a Canadian health-related list). Advertising InHealth in this way has helped 
to create an interdisciplinary forum as several physicians, government agency workers and other health 
care providers have joined. Secondly, the hotline staff is creating a mass-mailing to every U.S. medical 
school. This mailing is scheduled to go out in late fall 1992,to correspond with the next academic 
semestet 

Finally, the hotline editors attend, present papers and promote InHealth at health-related conventions. In 
June 1992, the editors presented a seminar on InHealth at the Health Sciences Communications 
Association in Washington, DC. InHealth literature was also distributed at that meeting. The editors will 
conduct similar activities at the Information Technology and Community Health conference in British 
Columbia, Canada this October and at other health related conventions over the upcoming ye= These 
conferences are attended not only by Health Communication researchers but are also attended by 
physicians, nurses, health care administrators, other allied health care professionals, government health 
agency employees, and students. 

To summarize, the editors feel that word-of-mouth promotion by list users is not enough to ensure the full 
utility of Inhealth. By actively promoting the service via electronic messages to other hotlines, by 
attending conferences of potentially interested scholars and by conducting mass-mailings and through 
other means, we hope to attract the quantity and quality of users who will benefit from a health 
communication network. 

Evaluation Process 
The combined efforts, of promotion through attending conferences, presenting papers and various modes 
of mass-mailings have enabled the service to gain exposure not only within the field of Communication, 
but also within the medical community. The hotline is hopefully becoming an international network for 
health care professionals interested in the subfield of Health Communication. InHealth members are 
divided between communication and health disciplines and stem from 6 different nations across the 
globe. The various users from the following countries are represented: the U.S.,Canada, Greece, Hong 
Kong, Australia, and various regions of the European Community. 
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The quantity of hotliie traffic sent to and received from InHealth, has increased as user numbers have 
increased. Additionally, the editors, through contacts made at conventions, through membership in other. 
hotlines, and through our scholarship activities, have been able to post a steady stream of announcements 
to Inhealth. To better serve these current and future subscribers, duee customer service evaluation 
programs have recently begun. Fim, we have distributed application surveys to determine why people 
want to join and what they expect from the hotline. An application survey form is sent via E-mail and or 
conventional postage to all individuals interested in subscribing to Inhealth. The electronic mail survey is 
done automatically by Comserve or by InHealth staff when the editors are contacted directly by sending 
out a file consisting of relevant survey questions. Most important are the data concerning why the 
individual joined and what helshe would like to get out of Inhealth. The second evaluation program 
consists of a content analysis of the most prevalent messages using computer software programs. Finally, 
a projection of future trends of what the staff should doing in the upcoming year based oncomments 
from our members of what they would find beneficial. 

Application Survey Data: 
The survey results generally indicate that the interests and affiliations of Inhealth members span the 
spectrum of communication studies and allied health professions that the editors seek . At least ten 
distinct fields are represented by Inhealth members. It is significant that only 26% of respondents were 
affiliated with communication studies departments. On the other hand, communication studies 
professionals made up nearly half or more of the individuals with the most prevalent interests, including 
100% of individuals who expressed interest in practitioner-client communication. We can speculate, 
based on these results, that a) individuals outside of communication have a wide variety of interests and 
b) interest in practitioner-client communication is still focussed in communication studies. The data will 
be periodically reviewed in the future to note demographic changes in the population of InHealth users. 

Content Analysis of Hotline Traffic: 
Rudimentary content analysis was conducted on the first two months of hotline traffic. All messages are 
stored by the Cornserve computer and can be retrieved by any interested user. By running the text of these 
messages through software designed to evaluate text for grammar and content statistics, certain 
conclusions may be drawn? 

Prevalent topics can be discovered by noting word frequencies. By noting the content words that occur 
most frequently, we can discover the most prevalent health communication themes. While this data is 
only exploratory in nature, it does show a wide subject area. For example, the word "health" 
appropriately appears 240 times, while the word "educationn appears 54 times and the word 
"computer" 74 times. This frequency indicates that the scope of topics on InHealth includes computer 
use and educational efforts. However, in the future, by examining the closeness of word frequencies (is the 
word "educational" in the same phrase as "health") we should be able to further analyze whether or not 
communication is being considered as a primary concern in discussions about health issues. Analysis will 
also be able to discern common phrases and will include the full text of messages. This data shows that 
such evaluations are possible, and can hopefully indicate to hotline editors what areas to pursue for the 
benefit of its users. 

Future Trends: 
Based on the preliminary findings of the above exploratory analysis and based on the experience of these 
first few months as hotline editors, we can attempt to predict the direction of Inhealth in the coming 
months and years. It should be noted that changes or enhancements to the InHealth system are a result of 
the ability of the editors to proactivly adopt the hotline to the needs and interests of the user community. 
This would not be possible in a more typical, passive, or non-edited hotline. 

Continuing Promotion Efforts: The editors will continue to foster membership growth by promoting the 
hotline to relevant academic and professional audiences. This can be done by continuing the mass-mailing 
effort to medical schools outside of the United States, to governmental health related agencies in the U.S. 
and abroad, to health care practitioners, to hospital communication personnel, and to health 
communication students and scholars. To continue to do this, Inhealth needs to secure appropriate 
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funding for the costs of stationary, postage and student assistants. Promotion can also be continued by 
face-to-face interaction among hotline users at relevant conferences, through the hotline newsletter and 
by postings on other hotlines that serve potentially interested audiences. 

special Topics Conferences. A long term goal of InHealth is to eventually provide a conventional 
scholarly meeting -an InHealth convention. The InHealth Convention would allow subscribers of the 
hotline to physically meet in one central locale during an annual working group meeting, with a group 
process oriented format. Until that is possible, Inhealth can support an electronic version of the above 
mentioned meeting. During the coming yea4 in late 1993, the Editor's will sponsor the first special topics 
electronic conference by InHealth, an electronic gathering of InHealth members who share an interest in a 
*redetermined topic related to the InHealth mission. A possible topic for the first conference is AIDS 
education for the 90's: What happens if they find a cure? This is the primary special interest of our users. 
his electronic conference will allow in-depth discussion of a specific topic of interest to select users. It is 

pssible to publish the proceedings of the conference on-line and/or in paper form. 

~ncreased Database Storage: To be of service to our wide variety of users, InHealth must continue to 
procure, create and maintain its database. Currently available are materials such as bibliographies, 
syllabi, other course material, instructions for access to electronic services, and archived electronic 
newsletters from other services. Inhealth must expand this database to meet the interests of our members. 
This includes enhancing current offerings as well as offering new materials such as a file of conference 
announcements, funding deadlines and requests For proposals. Finally, negotiations are underway to 
publish and store abstracts of articles from the journal Health Communication on the InHealth database. 
This would provide our users with advance notices of upcoming scholarship in the field. 

Increased Interaction Among Members: While our users are increasing in number, many of them do not 
seem to be active message posters. Rather, they use the information and services the editors provide. We 
feel the usefulness of InHealth as a networking tool could be increased if the members are more active in 
posting material to the hotline. The hotline is only what users make of it, however, and the editors have 
little control except to encourage participation by members. 

Newsletter Growth. The InHealth HardCopy newsletter is distributed via conventional post to all 
registered Inhealth members. It contains both replications of important postings to InHealth as well as 
feature articles such as interviews and paper abstracts. Some of our users have found this medium to be a 
useful companion to the hotline, and would like it to grow in size and scope. The editors agree, but again 
the constraints of time and funding limit what can be done. If a secure source of funding can be located, 
InHealth HardCopy will expand. 

Conclusion 

The fact that the hotline has enabled international collaboration between and among subscribers is 
testimony to the power of computer networking; communication technology is facilitating a gmater 
degree of topic discussion in the subfield of Health Communication. Long term efficacy of the program 
remains to be seen, but based on all preliminary indications from our evaluation programs, the service has 
proven it can be successful in our goal to increase interdisciplinary and international networking in 
Health Communication. Efforts outlined above to meet the challenges imposed by the creation of new 
sub-field will hopefully create a valuable resource in the field. 

Bibliography 

Brenner, M., Mooney, A., & Nagey, T. (Eds.). (1980). Assessingthe contributions of the social sciences to 
health. Colorado: Westview Press, Inc. 

Brown, J. & Eeinsiedel, E. (1990). Public health campaigns: Mass media strategies. In E. Ray, & L 
Donohew (Eds.). (pp. 153-1 70). Communication and health: Systems and applications. NJ: 
Lawrence Erlbaum Associates, Publication. 



198 Tele Parrnerships: International 

Brown, G.W.& Harris, T. (1978). Social origins of depression London: Travistock Publications. 

Cassata, D.M. (1978). Health copunication theory and research: An overview of the communication 
specialist interface. Communication Yearbook 2, New Brunswick, NJ: Transactional-International 
Communication Association, 582-589. 

Cassata, D.M. (1980). Health communication theory and research: A defhition. Communication 
Yearbook 4, New Brunswick, NJ: Transactional-International Communication Association, 582- 
589. 

Cassel, J. (1974). An epidemiological perspective of psychosocial factors in disease etiology. A-can 
Journal of Public Health, 64,1041. 

Costello, D.E. (1977). Health communication theory and research: An overview. Communication 
Yearbook 1,New Brunswick, NJ: Transactional-International Communication Association, 555- 
567. 

Dern, D. (Feb, 1992). Applying the internet. Byte, 17,111-1 16. 

Dervin, B. & Harlock, S. (1976). Health communication research: The state of the art. Paper presented at 
the annual convention of the International Communication Association, Portland, Oregon. 

Faberga, H., (1979). Disease and illness from a biocultural standpoint. (p23-51). In P. Ahmed & Coelho 
(eds.). Toward a new definition of health. New York: Plenum press. 

Fisher, J., Gandy, H. &Janus, N.Z. (1981). The role of popular media in defining sickness and health: In 
E.G.McAnany, J. Schnitman, & N. Janus (Eds.). Communication and social structure: Critical 
studies in mass media research. (pp240-257). New York: Pragec 

Getting a handle on the boom in e-mail use. (August, 1991). Communication News. 

Hall, S., & Hall, P. (April, 1991). Between schools: Inter-Classroom Collaboration. Paper presented at the 
Annual Conference on Computers and English. Old Westbury, New York. 

Hanney, D.R. (1980). Problems of role identification and conflict in interdisciplinary teams. Toward team 
care. (pp. 3-17) London: Longman Group Limited. 

HIVIAIDS Surveillance Report. (April, 1992). Center for Disease Control: Atlanta, Georgia. 

Kreps, G., & Thornton, B. (Eds. 2nd). (1992). Health Communication: Theory &practice. Illinois: 
Waveland Press. 

Logan, M.H., & Hunt, E.E. (Eds). (1978). Health and the human condition: Perspectives on medical 
anthropology. MS Duxburg Press. 

Ottawa Charter for Health Promotion. (1987). Health Promotion, 1 (4), iii. 

Powills, S. (1988). Computers communicate with voicddata links. Hospitals, 52,50-61. 

Roberts, L. (May, 1987). The electronic seminar: Distance education by computer conferencing. Paper 
presented at  the Annual Conference on Non-traditional and Interdisciplinary Programs. Fairfax, 
Virginia. 

Sher, P. (1986). Knowledge-based information. Clinics in laboratory medicine, 8,713-22. 

Sproull, L, & Lee, K. (1986). Reducing social context cues: Electronic mail in organizational 
communication. Management Science, 32,1492-151 3. 

Stead, W. W., (1988). Information management through integration of distributed resources. Bulktin of 
the Medical Library Association, 76,242-7. 

Steven, 1,& Harrison, T. (1992). Comserve database catalog. Sage Labs: Rensselaer Polytechnic 
Institute, Rensselaer, NY. 



199 Tele Parttierships: International 

Suoble, E. (April, 1988).A look at Writers' comments shared on computer screens: Can electronicmail 
fadlitate peer group response? Paper presented at the Annual Meeting of the American Educational 
Research Association. New Orleans, Louisiana. 

References 
1. Note: Much of this promotion has occurred after the end of the Spring, 1992 semester in the US. 

During the summer vacation, hotline traffic and E-Mail utilization drops abruptly since faculty and 
students are not at school. This indicates it is possible that the full fruits of promotional efforts will not 
be realized until the Fall, 1992 semestec 

2. Future analysis can be much more in depth by utilizing ethnographic analysis software. The results of 
this form of ethnographic discourse analysis is an upcorning future project for the InHealth Staff. 





Tele Partnerships 

Local 




Tele Partnerships: Local 

Cost-Effective Application of Office Technology: 
p e  Case of an Urban Health Unit 

by
William Mindell, B.G.S.,M.P.H. 

Director of Health Services 
City of York Health Unit 

The City of York Health Unit (CYHU) serves a population of 134,000 within the bounds of 
Metropolitan Toronto. Like all other health units in Ontario this year, it faced severe budget restrictions 
following a growth of only 1% in municipal transfer payments from the province, compared to the 
expected normal increase of 4-S%, and a shrinking property tax base. This municipal transfer limitation 
was announced subsequent to most negotiated contract settlements in the 4 5 %  range for municipal 
employees; fixed costs such as hydro increasing over 13%;and the first year of budget absorption of the 
7% GST. Property tax revenues were even more strained, despite a 6.5% rise in the municipal tax rate, 
because of an increasing number of failing businesses and unemployed home owners who simply could 
not pay their tax bills. City Council, thus, instructed all Departments and the Board of Health to present 
zero increase budgets and prepare for possible budget cuts. 

New technology has held much promise in reducing costs, but many organizations do not seem to realize 
direct savings when it is applied, particularly in the short run. While there may be increased services, or 
quality of services, associated with the introduction of such technology, seldom in service organizations 
can staff reductions be identified that provide real budget savings directly attributable to the technology 
introduction. This paper describes an example of the effective introduction of two modern technologies in 
the CYHU that did achieve such savings. 

Need l:The  Telephone System 

There was an identified need for a revised telephone system in the health unit and budget funds had been 
previously allocated for this purpose. The CYHU had an eight year old telephone system. The equipment 
was very inconvenient since it was not a centrex system and calls could not even be transferred to 
different floors in the same building. A built-in intercom system was similarly limited. Even the first three 
digit exchange numbers differed from the rest of the health unit and other municipal offices. This 
presented an inconvenience to staff and the public (poor customer service) because of the necessity of 
redialling the complete seven digit numbers rather than transferring calls within the CYHU once an initial 
contact is made. In addition, the system had increasing reliability problems and occasionally did not work 
at all. These problems occurred at a time of increasing economic and social stress for the clients who 
utilize the health unit's services and were accessing them at an increasing rate. 

A second independent problem relating to the telephone system was the way in which messages were 
taken and then transmitted to the intended individual at a later time. The CYHU employed a manual 
system of "pink slips" which were placed in labelled message holes. While in many offices this may 
actually be an efficient method of communication, in a community health nursing office it is not. Most 
public health nurses (PHNs)are usually out making community visits or bringing their programs to the 
community in one form or another; they are not in the office. Thus, PHNs and other professional staff 
would frequently "call-inn or "drop-in" for messages. Prima facie assessment indicated about 30% of the 
time of the clerk-receptionist was spent taking and passing on these messages. When the clerk-receptionist 
was unavailable, immunization clerks who were located at the back of the building, would take the phone 
messages, and would then have to walk to the front to deposit the pink slips in the proper message hole. 
When a PHN phoned in, the immunization clerk would again go to the front to check for messages. 

Need 2: Computer Network 

The CYHU had several independent personal computers that were all from five to eight years old. 
Sharing data was difficult (at best) owing to different releases of word processing programs and varying 
diskette sizes and formats. Desired access to the limited number of machines was growing to the point 
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where not only was efficiency being hampered, but so were the learningcurves of eager sta£f. An 
improved networked computer system that would link all (three)health unit offices as well as internal 
operations had been planned for several years. Additional work stations would be added to those already 
existing for linkage to a file server as most health unit operations needed to share software, some data 
bases and files. 

The computer network was also intended to allow the development of new management information and 
budgetJaccount management systems. The present system of activity management information for the 
nursing staff,known as CHARIS, was based on information submitted to the Province by health units, 
which in turn was entered and processed there. CHARIS had many deficiencies, did not meet the needs of 
most Ontario health units and was scheduled to be discontinued in 1992. Health units, therefore, were 
looking for suitable local systems to fulfil the need that CHARIS had attempted to serve. Any such system 
would require local technology support. With shrinking budgets and increasing demands on nursing 
programs, it is essential that management have access to such information, and the technology and 
personnel to support it, in order to effectively allocate time among priority programs. 

Similarly with the budget.account system, the information is processed and controlled by the municipality 
and reported back to the health unit after the bills are paid. In our decentralized locations, different 
divisions in the health unit are sharing many of the same budget categories. It helps in planning and 
controlling expenditures for program managers to be able to access the expenditure accounts on a 
frequent basis to exercise effective control and properly plan future budget submissions. 

Future network applications can also assist in planning and operations management. These would 
include shared epidemiological data and analyses, and office management functions such as calendaring. 

The biggest immediate gain in efficiency, however, was expected to be in the basic function of word 
processing. First by standardising versions and formats (we chose Wordperfect 5.1) we could consistently 
train individuals in the use of the program and have common access to documents on the file server (for 
the use of standard formats, document review and editing, and final production) from any available work 
station. We could also have high quality laser printers available at each location that could serve all work 
stations networked at that location. These two features presented the greatest potential for time saved, 
increased volume and quality of output, and lower capital costs (not having to have a printer for each 
work station) at initial implementation of the network. It was essential to our operations that we exploit 
these short term benefits. 

Solution 1:The Telephone System - Costs and Benefits 

The CYHU introduced a new centrex telephone system with voice mail to one location at an initial one- 
time cost of approximately $12,000 (including purchase, installation and all taxes). The monthly cost of 
operating the old telephone system was $1,788, including all taxes. Part of the reason for such high 
charges was the cost of leasing the system from an independent company while still having to lease the 
telephone lines from Bell Canada. Comparable monthly operating costs for the new system are $1220 
which is a 32% savings over the previous monthly cost. 

Thus, immediate savings from direct operating charges for the telephone system are approximately 
$6,800 per year; installation costs will be recovered in less than two years. However, despite lower costs, 
the number of phones was increased by 25% which improved both staff moral and customer service. The 
addition of a voice mail system freed up approximately .3 F.T.E. of clerical time that was spent taking 
and redirecting messages. The voice mail playback facility can be accessed on each phone by dialling a 

private code number from any touch tone phone, thus not only freeing up the clerical time, but freeing 
nurses time from either coming into the office to retrieve messages or phoning others who had to retrieve 
and read their messages back to them. 

The phone company provided on site training to all staff in the use of the equipment at no additional 
charge. The training sessions took about 1.5 hours and included eight people at a time. Special temporary 
hook-ups were installed in one conference room to accommodate the training sessions (again, at no 
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additional cost). It took approximately one month before everyone was comfortable in using all the 
features of this new equipment. 

Solution2: Computer Network - Costs and Benefits 
Simultaneous to the new telephone system, the new computer network was introduced at a capital cost of 
approximately $40,000 including work stations, file server, all software, ancillary equipment, set up by a 
network technician, electrical system upgrades to the office location and all taxes. The network was 
completed at one location and work stations added to the other two. The total number of work stations 
in the health unit was increased by 133% (from 9 to 21). This resulted in a ratio of approiimately one 
work station for every three health unit staff. 

A second file server and modem links are planned shortly to complete the network and fully integrate the 
three offices. W~th ancillary equipment (e.g. Uninterrupted Power Supply, a concentrator) and electrical 
system upgrades to the second location, costs of completion are estimated at about $1 3,000. 

Additional computer work stations have allowed, with training, professional staff to do much of their 
own word processing, thus further freeing up clerical time. Computer training for basic word processing 
was free with the availability of on-line tutorials included in the package. Supervised introduction to the 
use of this self-teaching device was our first approach to training and it proved to be very effective in 
gemng professional staff who had not previously used computers to approach them in a productive 
mannet Word processing programs are a good place to start because (l)public health nurses (the primary 
staff group affected by the network to date) often write letters, newsletters and other small documents in 
the course of their duties and (2)it is relatively easy to achieve rapid high quality results using today's 
technology. This encourages them to do more and to learn more. The technology phobias are more easily 
overcome. 

Wlthin one month many PHNs were producing their own letters and other documents, effectively using 
the word processing software; other PHNs were training with the tutorial. Thus, less pressure was placed 
on support services as an increasing proportion of written work was now being directly produced by 
PHNs. 

There were four clerical positions servicing the 28 other staff in the location that received the phone 
system and the network. However, two of these positions were filled with temporary staff from external 
agencies when the incumbents had resigned from the health unit several months earlier Acknowledging 
the efficiency of the technology improvements, we reorganized the workload to be handled by only three 
clerical staff (approximately 1clerk:9 others). The services of the fourth clerk were terminated and the 
other temporary position was then filled as a permanent position. This resulted in a direct annual saving 
to the CYHU of one permanent salary of approximately $38,000 (including benefits), or an amount 
almost equal to the one-time capital cost of setting up the computer system. 

Conclusion 
On the basis of the results of introducing new technology to ongoing health unit operations, the City of 
York Health Unit was able to meet its 1992 budget requirements and to prepare for future budget 
reductions in a difficult economic climate. The CYHU reduced the number of permanent clerical staff, 
while increasing the efficiency and quality of its services, and the capabilities of other staff. 

The CYHU is now piloting another networked computer system, being developed by the Province of 
Ontario, for tracking the immunization of school pupils (a legal requirement for school attendance in 
Ontario) that we expect will provide a similar opportunity for staff reallocation (or reduction) and 
increased program quality, in exchange for a relatively small capital investment in new technology. 



From Hardware to Software: Organizational and Professional Issues Surrounding the 

Development and Use of Community Based Information Systems 

Presented by: Chris Green, B.A., M.H.Sc 

Introduction: 

In the current environment of diminishing resouroes there is an increasing interest by Community Based 
Health organizations in having access to high quality information about the health of the communities 
they serve so that scare resources can be allocated and focused in as strategic a manner as possible. The 
numerical and graphical representations of data that are produced by health information systems (graphs, 
pie charts, tables) are often seen as "factual" descriptions of reality that can be used as a solid and 
unbiased basis for rational decision making in the allocation of these limited health care resources. What 
is often mystified and often remains unexamined by the uncritical use of such numerical and graphical 
inscriptions is the complex set of social and scientific processes and interactions which lie behind the 
production and use of these inscriptions. 

This paper will critically examine the production and use of the graphical and numerical inscriptions 
produced by Health Information systems. It will argue that their production can be understood primarily 
as a social process and minimally as a technical and rational enterprise. Implications for the development 
of community based information systems will be developed by first presenting a simple framework for 
thinking about Information System development and implementation, and secondly by examining two 
real-life case examples and a theoretical framework drawn from the field of Medical Sociology. 

Please note that this paper is based primarily on the author's personal experience. Little reference has been 
made to the literature. The lack of easy access to library resources is one of the causalities of living in a 
rural community in Northwestern Ontario. 

Components of a Community Based Information System: 

The attached diagram illustrates, in my experience, the major components of an ideal Community Based 
Information System. 

A: Planning 
In the planning stage the overall analysis and design for the system takes place. Information needs of 
those who will use the system are determined, the definitions that will be used during data collection are 
established, and plans are made to integrate the Information System into existing organizational 
structures and processes. If the system is to be truly a community based system which will meet the needs 
of users outside of the organization developing the system, a high level of input from potential community 
users must be garnered at this stage. 

B: Implementation 
Technical: Hardware and software are configured and written in order to meet overall design 
specifications, hardware and software are installed in the workplace, and staff are trained in data input 
and data output. 

Data Collection System: The data collection system is implemented. This requires the establishment of 
data collection protocols and allocation of sufficient resources to allow data collection to occu~ In 
community based information systems data collection will often require the development of collaborative 
and sometimes voluntary data collection relationships with organizations and individuals outside of the 
organization implementing the system. Developing and maintaining these data collection "webs" is a 
complex and often resource intensive task and requires, in my experience, conscious and on-going 
attention to improving data collection over time. 
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C: use 
In order for the system to have any impact it must 

produce information that is comprehensible, timely and useful to decision makers 

staff must have skills to interpret and use the information 

organizations must have established planninglwaluation and resource reallocation structures that can 
effectively "process" the information provided by the system and make changes based upon it - i.e. re- 
allocation of staff time, $$$, 

there must be established community liaison/consultation processes which will ensure that relevant 
community organizations have an opportunity to use and interpret the data 

As illustrated, the technical component of a Community Based Information system is just one small part 
of an overall information system. It appears to be relatively simple and manageable as compared to the 
other less "technical" or "softer" components of the system such as the development of collaborative 
data collection mechanisms and the development of organizational and community capacity to react to 
the information. 

I would now like to examine two case examples in order to illustrate the importance and the complexities 
of addressing these "non-technical' aspects of Information System development. 

Community Based Information Systems 



207 Tele Partnerships: Local 

Case Studies: 
RDIS: 
The Reportable Disease Information System (RDIS) has been implemented by the Public 

Health Branch in Ontario over the past 3 years. Its purpose is to computerize the recording and analysis 
of all reported Communicable Diseases in the province of Ontario. There is an RDIS terminal in each of 
the 43 Health Units in Ontario and these are connected by modem to a central server in Toronto. 

From a technical perspective RDIS has been an extremely well designed and implemented system. It is 
dser-friendly, produces a large number of useful reports, can be used for case management on the local 
Health Unit level, and during its initial implementation stage it provided ample opportunity for staff 
training, provided on-line telephone supports to users, and encouraged the development of regional 
support networks for users. 

The RIDS system from a technical perspective appears to be a very high quality inscription device that can 
produce high quality information about the incidence of communicable diseases in Ontario. Howevel; 
from my discussions with Health Unit staff across the province there appear to be three missing 
components which make the information it produces of questionable quality for decision making and 
which bring into question whether key constituencies within the Public Health System have the capacity 
to use the information now produced by the system. 

Please note that I acknowledge that the RDIS system is still under development and that it will take a 
number of years to fully implement all its components. My point here is simply to point out current 
deficiencies of the system and to highlight those area of the system which need emphasis in the future. 

1.Local Data Collection Mechanisms: First, little emphasis has been placed on development of consistent 
reportinddata collection mechanisms across the province. Implementation of such dam collection "webs" 
would require each of the 43 Health Units to develop a system of collaborative reporting relationships 
with key actors in their local communities including physicians, hospitals, school boards, day care 
centres, restaurants and the general public to ensure that the majority of reportable communicable 
diseases are brought to the attention of the Health Unit and information about these disease cases are 
entered into the RDIS system. Based upon my personal observations as well as upon conversations with 
Health Unit staff from across the province, some Health Units have very well developed reportinddata 
collection relationships; in other Health Units these reporting mechanisms are almost nonexistent. 

The lack of consistent reporting of Communicable Diseases across the province brings into question the 
validity of the of the information produced by the RDIS system. 

First, the inconsistent reporting across the province makes annual provincial and regional comparisons 
essentially meaningless. Given the current inconsistency of the information going into the system, it 
would beimpossible to conclude, for example, that one area of the province has a higher C.D. incidence 
than another because the difference in incidence could simply be an artefact related to differences in levels 
of reporting. 

Secondly, using the information produced by the RDIS system on the local level for monitoring CD 
incidence, program planning and evaluation etc. would be counter-productive if the information flowing 
into the RDIS system is not collected consistently from community to community and from year to yeac 

2. Case Definitions: Secondly, a widely accepted and widely used manual of standardized CASE 
DEFINITIONS and ations to be taken on the basis of these case definitions for communicable diseases 
does not currently exist in Ontario. Although a set of Case Definitions does exist within the RDIS manual 
there is confusion among Heath Unit staff if these are official case definitions that should be used for 
Communicable Disease Surveillance and Control. This has significant implications for the levels of 
under-reporting because case definitions are important in deciding when to begm Active Surveillance. 
Ative surveillance can dramatically increase the number of reported cases. 
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3. Capacity of health units: Thirdly, little emphasis has been placed on developing the capacity of Health 
Units to use and disseminate h e  information produced by the system. This would involve addressing 
issues around whether staff have the skills to interpret and use the data, whether there exists established 
planning, evaluation and resource reallocation processes, and whether on-going community liaison 
processes have been established. Again, based upon my personal observations and conversations there is a 
high degree of variability in the capacity of Health Units to respond to and disseminate new information. 

I would argue that the deficiencies I have identified in the RDIS system would be difficult to rectify 
because improvements would require a fundamental shift in the "hands-off" and autonomous 
relationship which currently exists between the Public Health Branch and local Boards of Health. 
Currently the Public Health Branch appears to have few effective and binding quality assurance 
mechanisms in place to ensure consistent programming and data collection across the province. The 
result is that decisions regarding "quality" are left by default up to the discretion of each of the 43 
individual Health Units. Attempting to improve the data quality and usage of the RDIS system on a 
province wide basis with no binding quality assurance mechanisms to work through would clearly be 
difficult and would require attention to current organizational and political arrangements. 

Network Northwest 
As illustrated, the Ontario Public Health Branch is not yet at the stage of implementing the organizational 
and community infrastructural components of the RDIS system which 

must be in place if the RDIS system is to have the capacity to accurately collect and then produce 
information on C.D.incidence that will be useful for decision making by the Public Health system. 

In order to illustrate what is involved in developing this infrastructure, I would like to present a number 
of insights I have gained from working on the Network Northwest Project. 

Network Northwest is a computerized inventory of Community Resources which is designed as a tool for 
community referral, planning, and coordination. It is a collaborative project of the local Health Unit, 
three Volunteer Bureaus and several housingladvocacy organizations. It contains information on 1700 
organizations in N.W. Ontario and colleas data on organizational mandates, activities, staff levels, 
funding sources, wheel chair accessibility etc. 

Technically I feel the project has been well-developed and implemented. The data collected on each 
organization is based upon definitions developed over 6 months of research into what data would be 
required for a variety of functions - overall community planning, client referrals, networking, publicity 
and tourism. The software version of the directory will be made available at very low cost to community 
organizations and individuals and allows a wide variety of categorical and wild-card searches, production 
of merged lists, labels and letters, statistical reports, fully indexed directories and a full range of Socio-
Demographic data (81,86,91) on a community by community basis. The software is fully menued and 
interactive and the learning time for the proto-type of the system is about 30 minutes to 1hour 

Although the technical aspects of the project have been challenging and time-consuming, the biggest and 
most difficult challenge of this project has been developing and mobilizing the collaborative community 
based linkages which form the data collection system or web. Building and mobilizing these collaborative 
bridges has required: 

1. convincing key organizations that they should not only in principle support the project, but that they 
should cooperatively provide resources for the project - information, staff time, management expertise, 
$$$, for the project 

2. formation and maintenance of an inter-agency steering committee for the project 

3. mobilizing and coordinating the resources collectively held by all organizations involved in order to 
initially identify and then collect information from 1700 organizations in N.W. Ontario 

4. developing long-term strategies and collaborative relationships to ensure that on- going updating can 
happening continuously and affordably over time 
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Building the organizational and community infrastructure for data collection has required strategies and 
processes which are not technical in nature. The processes and skills our steering committee has had to 

include: 

- negotiation 

- conflict management 

- public relationdmedia 

- organizational change/analysis 

- advocacy 

- inter-agency collaboration 

- values clarification 

- grant writing 

- networking 

- strategic planninglevaluation 

- cooperative management processes 

The next stage of the project, developing the capacity of community based organizations and individuals 
to use the information for a variety of purposes will again require the use of many non-technical skills and 
strategies. These will probably include adult education, workshop design, community development, and 
material design. 

In conclusion I would have to say that although the technical skills and strategies have been essential to 
the progress of Network Northwest they have been the simplest, the least expensive and the least 
challenging to employ. 

Laboratory Life: 
The work of Medical Sociologists, LaTour and Woolgar gives interesting perspective to the ideas 
presented here (LaTour and Woolgar, 1979). 

LaTour and Woolgar suggest that the instrumentation used to produce information in any 

knowledge production system must be critically examined in order to understand the meaning and 
limitations of the inscriptions they produce and that these instruments of measurement must be seen as 
social processes involving human interaction, philosophical debate, organizational arrangements and 
professional status. 

In the book "Laboratory Life", Latour and Woolgar describe in great detail the construction of a scientific 
fact. Latour spent two years working as a laboratory technician in the Salk Institute for Biological Studies 
in California and documented the "discovery" of TRF - thyrotropin releasing factot The authors 
concluded from their two years of laboratory observation that TRF was not discovered by the scientific 
community as is commonly thought, but rather was actively constructed by scientists themselves in a way 
that was consistent with other then known scientific "facts". 

Central to Latour and Woolgar's argument is the concept of the inscription/measuring device. The 
authors argue that inscription devices such as amino acid analyzers, bioassays, nuclear magnetic 
resonance spectrometers etc. are not simply measuring instruments which allow scientists to measure 
what is really "out there"; rather, it is argued that phenomena are thoroughly constituted by these 
instruments. That is, without existing instrumentation, none of the phenomena about which scientists 
talk could exist. 

The authors were particular struck with the phenomena by which the inscriptions produced through the 
use of the inscription devices were treated as direct indicators of the substance under study. This was 
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made possible, they suggest, because once the inscription was produced, all the intermediary steps which 
made its production possible were forgotten. Scientists, they suggest, have tended to forget that the 
inscription devices themselves have emerged out of debates and controversies in other fields of study such 
as physics and chemistry and are in fact based on theoretical constructions about the nature of the world. 
The instrumentation therefore becomes for scientists a kind of "teified theory" because it mystifies the 
essentially theoretical nature of phenomena it purports to be measuring. 

Production of Inscriptions - A Social Process: 

The work of LaTour and Woolgar therefore emphasizes the view that scientific facts are 

constituted by the pieces of apparatus used in the laboratory. These instruments are themselves the 
products of human construction and are consequently influenced by all the social processes that go on 
within the scientific community. The authors suggest that it is a matter of decision as to whether a piece of 
instrumentation or experimental protocol is to be considered reliable or unreliable by members of the 
scientific community. This decision may rest upon the reputation of the instrument maker or an 
instrument manufacturing company, upon the social stature of scientist who developed a particular 
protocol, or upon the degree to which the inscriptions of an instrument are consistent with other 
observations. Facts, for Latour and Woolgar, have as much to do with truth and objectivity as they do 
with the social and historical communities in which they are actively produced. 

Community Information Systems: Larger than Life Inscription Devices: 

In order to understand the significance of the data produced by a Community Information System from 
the perspective presented by LaTour and Woolgar we must therefore examine its instrumentation. The 
actual instrument of measurement in a Community Based Information system is a not discreet machine 
such as an amino acid analyzer as in the Salk Laboratory, but rather, I would argue, is the Information 
System itself, consisting of a large and often voluntary "web" of people, organizational structures and 
processes, assumptions about the nature of reality and how it should be divided up and measured and 
computer hardware and software. 

This perspective would suggest then, that the pictures of reality that we 1,;eive from Community Based 
Information Systems are fully created and constituted by those systems and that these systems, as 
measuring ibtruments consisting of "webs" of human interaction, are subject to all of the personal, 
social, organizational and political dynamics which characterize any social process. 

An example from the field of police statistics may strengthen the argument presented here. In the movie 
"My New Partner" there is an incredible scene where the young enthusiastic Rookie cop is seen being 
berated by the police Chief for making too many arrests because this has resulted in the crime rate rising 
unacceptably in the Chief's jurisdiction. 

I believe this critique of crime statistics can legitimately be applied to Health. 

Conclusion: 

This paper has argued that the development, implementation and utilization of Community Based 
Information systems is primarily a social process and must be treated as such. Lack of attention to the 
sociaI "non-technical" aspects of system development.and utilization can lead to information systems that 
suffer from the GIGO (Garbage In, Garbage Out) phenomena. Given the increasing need to make 
strategic decisions based on high quality information about the health of our communities in the current 
environment of diminishing resources, we cannot afford to ignore the dual quality assurance issues of 
how data somehow managed to (or did not manage to) arrive in our computer databases and then how 
that data is (or is not) used for decision making in our health organizations. 

These conclusions are supported theoretically by the work of LaTour and Woolgar and by the two case 
examples presented. The work of LaTour and Woolgar suggests that Community Based Information 
Systems should be seen as larger-than-life inscription producing devices. The meaning of the inscriptions 
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produced by any Community Information System can only be understood, they suggest, by examining the 
complex set of social processes and interactions which lie behind the production and use of these 
inscriptions. The warning of LaTour and Woolgar is important - once the inscription is produced, all the 
intermediary steps which made its production possible must not be forgotten. 

The experience of RDIS clearly illustrates that despite a high level of technical sophistication, lack of 
to the organizational and political arrangements surrounding an information system can lead to 

an information system that produces information that may be of questionable quality and which is 
embedded in a structure that may have limited capacity to use the information produced by the system. 

The experience of Network Northwest illustrates that building the organizational and community 
infrastructure necessary to support the technical aspects of an information system requires a large number 
of "soft" non-technical skills. Experience with the Network Northwest Project has also made it clear that 
addressing the non-technical side of Information System development is much more complex, time 
consuming, and expensive that the technical side. 

There are four major implications for Community Information System Development and Evaluation. 

First, all staff now working in Community Health organizations should be given the opportunity to learn 
the wide range of "non-technical" skills that will be required to ensure that they can plan, implement, and 
participate in the organizational and community infrastructures required for accurate, consistent and 
meaningful data collection and utilization. 

Secondly, when developing Community Based Information systems a significant percentage of the 
resources available for the project should be allocated to developing the organizational and community 
infrastructures required to support the technical aspects of the system. 

Thirdly, the current rigid and heirchical organizational and management structures which dominate many 
of our Health Service organizations may need to be examined to determine the extent to which they are 
supportive of the variable and flexible arrangements which are required to build the organizational and 
community infrastructures for data collection and which affect their ability to use that information in 
changing what they do. 

Fourthly, we must not be afraid to look critically at the Information systems already in place and to raise 
questions about the quality of the information they produce. Challenging the legitimacy of existing 
systems may be difficult and professionally risky however, because as LaTour and Woolgar point out, the 
legitimacy of knowledge production systems are often intimately tied to the professional status of those 
who design and control them. 
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Abstract 
For more than a decade, public health programs in British Columbia have grappled with problems related 
to delivering quality services in a timely fashion to an increasingly mobile population. The shift toward a 
multidisciplinary approach to health promotion and disease prevention increases the need for ready 
access to both demographic and service-utilization information which is client specific. 

In the fall of 1988, the Ministry of Health (Community and Family Health) and the North Okanagan 
Health Unit launched Phase 1of a multiphased pilot project aimed at computerization of the Health Unit 
Record System. Phase I1 of this project was completed in the spring of 1992 and moved us closer to a fully 
automated record system which will be multi-site, multi-user; and more responsive to the needs of our 
evolving health care system. 

Background 
In 1989, an automated Health Unit Record System (CHILD) was installed using a single IBM PC. The 
automated record was modelled on existing manual records. Between June and mid December of 1989, 
4,837 Family Index Cards (Hlth 180's) and Child Health Records (Hlth 182's) were entered on the 
system. Only the demographic, special service and immunization sections of the CHILD Health Record 
were incorporated into the system. Auxiliary staff were recruited for back data entry. This pilot phase was 
well received by staff but did point to the need to incorporate the whole Child Health Record into the 
system to avoid the need to maintain two record systems; to develop a multi-user versus single-user 
system; and to achieve interoffice communication. 

The Phase I1 pilot, carried out between July 1991 and March 1992, evaluated a multi-user, PC system on 
a Local Area Network (LAN).The record system was based on the Family Index Card (Hlth l8O), the 
complete Child Health Record (Hlth 182), and linked the Class List Form (Hlth 50.1) to the Child Health 
Record. The system was designed to be used as a client record by the public health nursing and dental 
programs of the North Okanagan Health Unit. It captures a variety of client specific and statistical data. 

The Process 
In spite of extensive planning, several issues were not addressed in the planning stages of the Phase I1 
pilot. These included: 

1. the need to have an automated record system policy and procedure manual in place prior to 
commencing back data entry or eliminating the manual health record; 

2. the need to dedicate a certain number of computers specifically for public health nurse use. (A 
computer is to the automated system what a pencil is to the manual system.) Charting must be 
completed in order to close a client contact; 

3. designation of responsibility for down loading and up loading of laptop computers for use at remote 
clinic sites; 

4. designation of responsibility for off-site storage of backup disks; 

5. designation of trainingtsupport process to one staff person to ensure consistency; 
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6. furniture requirements and office modifications - (Offices were not designed to accommodate 
computers. Mobile carts were purchased to allow for sharing of computers until there are enough 
computers to dedicate to specific staff and until work stations can be designed and built to 
accommodate computers in small offices); 

7. staff training - (Many professional staff do not have any previous training or experience with 
computers so need to be encouraged to develop skills prior to program introduction); 

8. additional staff for back data entry and backup for professional activities while staff were orientated 
to the program; and, 

9. modification of office procedures to accommodate the use of an automated record system; 

10. introduction of the program outside of peak service demand periods. Throughout the pilot phases, 
policy and procedures have been developed to address these and other issues. The pilot did not 
accomplish its objective of establishing direct linkage between a branch office and the Vernon office. 
Howevec, the Phase I1 pilot stage may be extended towards achieving linkage between offices in this 
fiscal year: 

A great deal of interest has been expressed in expanding this record system from a child to a client record 
and developing a report system to meet data collection needs of the Ministry of Health - Public Health 
Nursing Programs, British Columbia Centre for Disease Control and numerous other preventive health 
programs. 

The Reports 

The report-generating capacity of this .record system is probably its most awe-inspiring feature. Reports 
can be generated in a fraction of the time that it would take to generate them manually, and because all 
the records are in place the reports are far more accurate. As part of our immunization reminder 
program, we are able to generate lists of children not up-to-date with immunization at a particular point 
in time, along with addressed mail-out reminder letters and mail-out labels in a matter of minutes versus 
the hours required in the manual system. In the event of an outbreak of a vaccine-preventable disease, we 
can identify those children within a particular age range who are susceptible because they are not 
immunized. There are a multitude of other reports ranging from historical reports on User ID Accounts 
and Lot Number Codes to Contraindication and Adverse Reaction to Immunization Reports. 

The Benefits 

Report Generation: 

- fast and automatic; no staff time required to count and prepare report; 

- complete, denominator includes all records not just those in the filing system at the time of the 
count; 

- pertinent to program management, planning and evaluation as well as for client service. 

lime Savings: 

a) Clerical 

- no pulling, filing, searching for records daily for immunization clinics or general inquiries 

- immunization rerninderdstatistica! reports generated automatically in minutes versus hours of 
time; 

- class lists entered automatically via data translation versus manually. Children are linked via the 
class list to the Child Health Record. 
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b) Public Health Nurse 

- quick responses to communicable disease outbreaks as a result of automated record'search for 
suscepti bles; 

- ability to identdy those children immunized with a particular vaccine lot number quickly in the 
event of a lot number recalYfailure (i.e., don't have to review every record in the filing cabinet); 

- automated 'Bring Forward' system for high priority follow up; 

- access to all family records from one location. 

c) Dental Program 

- 'Urgent Dental Follow-up' information resides with the Child Health Record, but is easily 
accessible to dental staff without them having to duplicate the record. 

Streamlined Operational Procedures for: 

- transfer inltransfer outtrecord initiation; 

- use of temporary Child Health Records; 

- processing of Report of Adverse Event (Reaction) Following Immunization; 

- processing Contraindications/Precauuons to immunization; 

- defining appropriate type of data entry to the record; 

- ensuring service delivery is linked to a specific provider; 

- enhancing record confidentiality, integrity, and security; 

- placing all information related to program delivery in one place so that the information is available 
and accessible at all times to those needing to use it. 

The Future 

The automated Health Unit Record System (CHILD) has been well received by clients and staff. Work 
will continue toward refining the program to meet a wider variety of multidisciplinary program needs 
and moving toward expansion to a client record. The work done by the Ministry of Health - Systems and 
the North Okanagan Health Unit in the first two pilot phases of this project has laid the foundation for 
an automated record system for preventive programs across the province. We feel a bit like Kevin Cosmer 
in the film - Field of Dreams - "build it and they will come!" 
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Study Objective: Assess the utilization and resulting user satisfaction of the medical database Clinical 
Computerized Information Systemm (CCIP)  by Micromedex, Inc. to practising emergency physicians. 

Design: Longitudinal descriptive study. 

Setting: Two urban emergency departments of a University associated teaching hospital. 

Participants: Thirteen full time emergency physicians. 

Intervention: Following training, access to the CCISR database, word processing and other programs was 
provided for a period of 1ye= 

Measurements and Main Results: Logging program automatically tracked frequency and length of use for 
each program by each individual. Following one year of operation, user satisfaction was assessed by 
means of a validated questionnaire. 

Condusions: CCIS database searching is easily learned and carried out during emergency shifts. Average 
usdmonth/per physician was 3.5 searchedmonth, with an average search time of 8 minutes. Perceptions 
of high cost and lack of completeness suggest a less costly telephone link to a high volume centre. 

Key Words: Hospital information systems, Micromedex, Computer database, User satisfaction, 
Evaluation management. 

1. Introduction 
Management of emergency patients demands a wide breadth of knowledge, and the ability to recall and 
utilize that knowledge under stress. Emergency physicians traditionally have used protocols and 
guidelines that are either memorized or summarized on wall or pocket charts. Further information to 
solve clinical problems is retrieved at some time expense from medical texts, notes, and colleagues. These 
additional sources are regarded as incomplete -no hospital library is complete -and of slow response 
time. Although complex decision making that deals with ill-structured goals and relationships is typically 
best handled by man, the recent introduction of personal computers and on line data bases has promised 
to provide a solution to the information overload that must be handled by the Emergency Physician. 

a. Problem Statement: 
The recent availability of on line databases designed specifically for Emergency Physicians has met with 
widespread popularity among the users. Fifteen installations exist within eleven institutions in British 
Columbia; both teaching hospitals and community hospitals have subscribed to electronic data bases for 
their Emergency Departments. In BC alone, 68 General Hospitals are all potential users, as are the 649 
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General Hospitals within Canada. As a result the effe&veness, quality and cost of current health care 
delivery may be altered by the use of this emerging new technology. Unfortunately, as J. Emery1 noted, 
"cost/benefit analysis of information systems faces some extremely complex issues -we are a long way 
from developing fully satisfactory approaches". This report further quantifies our knowledge of the 
'intangible' benefits of introducing a CD-ROM based information system to the emergency department. 

b. Significance of the Problem: 
Medical-legal costs continue to climb higher each year as consumers become more aware of treatment 
and desired outcomes available to them. As medical knowledge continues to advance at a rapid rate, the 
desire to avoid making errors in the face of uncertainty results in increasing numbers of referrals to 
specialists, with resultant escalation of costs to society. Government funded Health Plans stagger under 
the burden of ever increasing health costs and move to ration services by limiting resources. The Province 
of B.C. alone spends 4.8 billion dollars annually on Health Care. Yet new products appear regularly: the 
Canadian Compendium of Pharmaceuticals and Specialties, Medical Letter Drug Interaction Program, 
and Emergency Medicine Reports On-Line are only a sampling of CD-ROM based products available to 
date. The key to a successful health care system lies in continuing evaluation of what is being done 
followed by improvements on a broad scale so that every health care dollar is spent to best advantage. 

The 1970's saw the introduction of on line data bases such as MEDLINE (National Library of Medicine) 
that are accessed by personal computer; modem and telephone data links. Results of a 1987 project by J. 
G. Marsha112 showed that an average search took 22 minutes, and, although helpful for clinical decision 
making, was plagued by considerable initial difficulties using both hardware and software in the office 
setting, and in using a data base content that was not structured to answer clinical questions. The use of 
user interface programs such as Grateful Med" as described by Lindberg has made computer searches 
easier and less expensive to search MEDLINERAfiles. Nevertheless, the time required to search and the 
expense of obtaining access to the information remains a significant barrie~ Most of the 24 participants in 
Marshall's project indicated that they were unwilling to pay $85.00 per month to continue the service 
once the project terminated. 

Since 1974, stand alone data bases have been promoted by Micromedex under the name of 
"Computerized Clinical Information SystemRA (CCIP)"', and have proved to be popular, particularly 
for Poison Control Centres and teaching hospital Emergency Departments. Originally provided on 
microfiche, and now on personal computers with CD-ROM, and on mainframe systems using IBM 
PCYADS or DEC VAX VM3, Micromedex C C I P  is updated at 3 month intervals and includes data 
bases covering: 

1.Toxicology Information (POISONDEX, TOMES, IDENTIDEX) 

2. Drug Information (DRUGDEX, MARTINDALE, IDENTIDFX) 

3. Disease and Tr,auma Information for Acute Care (EMERGINDEX) 

4. Aftercare Instructions 

S. Teratogen Information System (TERIS) 

The data base interface construction is regarded as user friendly and does quickly provide information 
applicable to clinical decisions at hand. Equipment required includes a stand alone personal computer 
using a DOS based operating system, hard disc storage, printer, and a CD-ROM playec Yearly software 
licenses approximate $13,000 (Canadian) depending on the range of products subscribed to and the 
number of subscriptions. Despite the 'hypev surrounding the use of Micromedex CCIS, there are no 
published reports that attempt to objectively evaluate the usefulness of the data bases. 

Yamarnoto' has noted that although EMERGINDEX is an extensive computer data base of emergency 
management information, and does display and calculate drug dosages for pediatric and adult patients, 
the drug table does not guide a practitioner in the management of a specific condition. He described the 
development and testing of a computerized 'Laptop' system that can be used at the bedside to guide an 
Emergency Physician in the handling of life threatening illnesses. Yamamoto showed that for residents in 
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training there was reduction of time required for the preparation and administration of emergency 
treatment while minimizing management errors. 

Goldrnan7 has summarized the very significant inroads made by computer inm medical education of 
medical students and residents. The use of electronic tutorials, multiple choice testing, and patient 
simulations has become common place and regarded as effective in the training of medical students and 
residents. In addition he notes the use of 'practice aid programs' such as those that alert a physician to 
possible drug interactions and preparation of personalid instructions for patients on topics such as 
hospital discharge and travel information. 

c. Hypotheses: 
Does the use of the Micromedex CCIS by experienmd certified Emergency Physicians improve delivery of 
health care as assessed by: 

1.Physician satisfaction with the CCISTM databases. 

2. Physician utilization of the database. 

3. Physician willingness to pay for the service. 

2. Materials and Methods: 
a. Subjects and Emergency Departments: 
All emergency physicians of University Hospital at both UBC and Shaughnessy sites were invited to 
participate and were subsequently enroled in the study. The staff (excluding the investigator) consists of 
thirteen experienced physicians, including eight who are certified in emergency medicine by the Royal 
College of Physicians and Surgeons andor the American Board of Emergency Medicine, and one certified 
by the College of Family Practice of Canada. Both Departments have active monthly journal clubs and 
Clinical Rounds. All participants prepared Clinical Rounds during the survey period. 

Neither department is equipped as a major trauma centre nor handles a large number of paediatric 
admissions. Table One lists characteristics of physicians and the emergency departments. Both 
departments are one building (100 meters) away from University medical libraries equipped with 
MEDLINERon CD-ROM equipped computers. Both departments have students of emergency medicine 
attached for variable periods of time. 

Physical location of the computer hardware was regarded as significant. UBC Site, having larger quarters, 
had the hardware installed at the nursing station, close to where clinical notes were written by both 
nursing and medical staff. Shaughnessy Site, being very cramped for space, had the computer installed 15 
meters from the nursing station. Staff thus had to leave the immediate department and cross a corridor to 
the emergency doctor's office-library to access the database. 

Requests for other specialty consultation results in attendance by medical students and residents. Student 
use of the database was encouraged through a letter at time of orientation and an informal introduction 
to the system upon attending the Department. All student and other staff doctor use of the database was 
logged as "resident" utilization. Satisfaction scores for "resident" and "registered nurse" were not 
assessed by this study. 

b. F'rocedures: 
Initial contact with the participants outlined the purposes of the study and confirmed confidentially. The 
microcomputer based C C I P  systems were then introduced July, 1991, at the two sites of University 
Hospital and initial training of up to two hours carried out for each staff mernbe~Training was provided 
by a company representative as well as on request to the Chief Investigatot 

Hardware included clone 386 CPU computers (25 Mhz, 2 MB memory, VGA colour monitor) (IPC 
Systems, Vancouver) running DOS 5.0 (Microsoft Corporation, Redmond, Washington, USA), Hitachi 
1700 CD-ROM players (Hitachi, Canada), and QuietJet printers (Hewlett Packard, Canada It was elected 
to not use the mainframe computers of both hospital sites due to high initial setup and hardware costs. 
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A simple log on procedure via Sabet Menu SystemR (Saber Software Corporation, Dallas, Texas) using 
an individual's three initials permitted identification of individuals using the computer, and what 
application was being used. The me of Saber Mete? ensured recording of the time and method of logging 
on and out of an application, this information being kept in a standard dBASE file format. The program 
Saber Secure, was used to force logout from the Micromedex database following a period of 10 minute 
keyboard inactivity. Valid elapsed time measurements for the use of the database were calculated by 
analyzing the dBASE file with dBASE III PLUS command language (Borland International, Scotts Valley, 
California). In general, staff did not exit programs after use; care was taken to subtract 10 minutes of 
keyboard inactivity time from forced logouts. Access durations of one minute or less were regarded as not 
significant, as a minimum of sixty five seconds was required to obtain even a quick reference from the 
database. Following 6 months introduction to the Miaomedex database, logging commenced December 
1991 and was evaluated to the end of June 1992. 

Word processing packages (Word Perfect S.lR by Wordperfect Corp, Orern, Utah) and a broad selection 
of interactive educational and administrative programs were also available on the systems. 

c. User Evaluation of System: 
Following ten months of utilization of the database and computer system a confidential questionnaire 
was completed by all participants. The design was adapted from that of Dr.J. E. Bailey' and is intended to 
measure user satisfaction with various aspects of computer systems. The language of the questionnaire 
was couched so as to apply to the Miaomedex database being evaluated. Measurement of user 
satisfaction employed the "semantic differential technique" which involves presenting pairs of bipolar 
adjectives (ie fast -slow) describing the factor to be measured. The adjectives were separated by a 7 
interval scale, allowing for quantification of the intensity of the individuals response. Each of the 41 
factors assessed was evaluated by 2 adjective pairs. Another scale was used to measure importance of the 
factor with 7 intervals ranging from extremely unimportant to extremely important. In addition, subjects 
were able to indicate a factor was not applicable, and thus not included in the subsequent overall factor 
score. 

Selection of the questionnaire was a result of consideration of published reliability and validity testing, as 
well as published results of testing of 860 computer users in 22 different kospitals. Reliability, that is the 
ability to measure the same thing with consistent results, was supported by test-retest results with a 
correlation coefficient of 0.865, significant to the 0.1% level. Cronbach's - test results suggested an 
average scale reliability coefficient of 0.767 where 0.7 is generally considered as acceptable. Content and 
predictive validity tests likewise were considered to indicate the instrument measures overall satisfaction 
and gives detail as to the causes for those feeling. 

The model as proposed by Bailey calculates the user community's composite feeling about a factor using 
the equation: 

where: S(j)= Satisfaction of all users with factor j, W(i,j)= Importance value of factor j for user i, I(i,j,k)= 
Score of user i for adjective pair k of factor j. J= Number of factors in the study (41), K= Number of 
adjective pairs per factor (2), I= Number of subjects in the study (13). 

The composite raw score was then normalized to a range of -100 to +l00 by dividing by the appropriate 
scale factor times the number of subjects who considered factor j applicable. Individual's satisfaction 
scores, although calculated, are not presented in this papa 

Previous work by Bailey suggests that composite user satisfaction scores of less than 20 for individual 
factors indicate where problems may exist. Negative factor scores were regarded as a significant sign of 
problems. Support from the "most liked" and "least liked" comments given by the participants gives 
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than the comparison group scores of "investor owned" hospital computer workers were also regarded as 
significant. Isolated individud factor scores below these limits generally indicate a non-system problem 
but rather an individual attitude; this paper does not address these issues. 

d. StatisticalAnalysis: 

Descriptive statistics and regression analyses were computed using Lotus V2.01 algorithms (Lotus 

Development Corporation, Cambridge, Massachusetts). Questionnaire data wasentered directly, whereas 
utilization data stored in DBASE files were translated after processing to Lotus V2.01 spreadsheets. 

3. Results: 
a. Utilization: 
Table 2 summarizes the utilization for the Micromedex database and other programs by the participating 
physicians, residents and nurses. After training, 12of 13physicians (92%)elected to use the computer 
system to a greater or lesser extent. Hayes', after providing adequate training in online searching of 
MEDLINE to 18 8 doctors, found a participation rate of only 81%. 

Emergency physician search times, as shown in Figure l,had an average time of 8.1 minutes, with a 
modal time of 4 minutes, Registered nurses and residents took an average of 9.8 minutes to complete 
searches on the CCIS system. Pharmacists, in a 66 day survey at University Hospital, were found to 
average 9.7 minutes with a mode of 4 minutes to complete a search. In contrast, Hayes reported 
MEDLINE searches averaged 23.6 minutes, while Silver", reporting library utilization, noted that 
interactive searches on MEDLINE took 29 minutes, PsycLlT 44 minutes. 

Search frequency by all emergency personnel averaged 57per month at the 2 sites combined, with an 
average of 3.5 searches per physician per month. Pharmacists at University Hospital accessed CCIS at a 
rate of 122 times per month, with an average of 7.1 searches per pharmacist per month. Neither 
pharmacists nor emergency physicians felt that access was limited in their departments. Tobias, reporting 
on the use of the CCIS system in an Emergency Department serving a 615 bed teaching hospital, noted 
that an average of 97 searches were done per month. Physicians and other certified health professionals 
were noted to access the "Library Information System-Drug Information Service* System (CCIS, 
MEDLINE, and Library Information) at a rate of 0.8 times per month. Silver noted that the library 
system with 6000 potential users recorded a average monthly use of 120 for the CCIS database, while 
graduate students recorded the highest average per potential user at 0.36 usedmonth. Hayes noted a 
monthly search frequency of MEDLINE of 0.9 for staff doctors; medical students performed 3.2 searches 
per month. 

Multiple logistic regression suggested that owning or having regular access to a home computer did not 
influence the rate of searching of CCIS in the study; this is in contrast to the findings of Hayes who found 
the opposite. Search frequency was found to be correlated to physiciin certification in emergency 
medicine, early date of graduation, older age, and fewer full times years in emergency medicine. In 
addition, UBC site, with the computer physically at the nursing station, was a significant predictor of 
increased utilization. In particular, UBC Registered nurse searches totalled 73 compared to 10accesses by 
Shaughnessy nursa. 

Figure 2 depicts the uniform time of initiating searches - truly a remarkably uniform spread over the 24 
hour period. 

b. User Satisfaction: 
Table 3 summarizes the responses of the 13 participants concerning their feelings towards the 
computerized database. 

The application software (Micromedex CCIS database) was noted to be easy to use, gave accurate data, 
and was in convenient locations. The value of the retrieved information was rated as high. "Most liked* 
comments included references to "quick access* (6),ability to print out information (3),currency of 
information (4), and completeness of information (4). Perceived weaknesses of the database include a lack 
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of completeness (Satisfaction score of 8),relevancy (Diffencescore of -22), and low volume of 
information (Score of 0)."Most disliked" comments received included references to "many important 
topics missing" (8), "repetitious, platitudes" (4), "time consuming, difficult to locate information" (4). 
No participant suggested that his clinical practice had changed as a result of the 1years exposure to the 
computerized database. Participants indicated the service was worth individually an average of $107. 
(range $50-500)lyear. 

Users did not find the database time saving (Satisfaction swre 11).Felt need for the database was low 
(Difference score of -27). Participants felt excluded from planning the introduction of the database -
training does not provide the same investment that being part of the planning process does! 

The,386 DOS based computer system generally invoked positive feelings. The stand-alone nature of the 
terminal prevented use of the system from home or other terminals within the hospital, and resulted in 
recognition of the lack of integration. Computer use was still regarded as inflexible, but received a much 
higher satisfaction score than Bailey's comparison group. 

Computer staff factors were on par with large well managed systems at other hospitals as reported by 
Bailey. 

Organization factors received three low satisfaction scores, reflecting the fact that Management 
Information Services (MIS)had no visible role in introducing or supporting the stand-alone computer 
system. 

4. Discussion 
The investigation has been descriptive and has tried to determine in an objective manner, the frequency 
and usefulness of on site computer access to a state of the art database designed for Emergency 
Department use. Limitations of the study include the use of a small number of users located at two 
different sites. Thus conclusions are generalizable only to experienced emergency physicians, and do not 
apply to sites involved in regular teaching of students. 

Indirect benefits observed included the use of interactive teaching programs, educating staff in word 
processing skills, aiding in scheduling and financial administrative functions, and encouraging physician 
use of home computers. Finally, the satisfaction of keeping abreast of new developments has improved 
staff morale. 

Donabedian'l has pointed out that the basic framework for examining the impact on patient care is 
drawn from the three dimensions of: 

1. Structure, 

2. Process, and 

3. Outcome. 

Structure, including the more stable characteristics of health care such as facilities, personnel and 
organization of services, also includes computerized databases. Process encompasses all aspects of the 
patient's interaction with the provider and system of care, from first encounter with the emergency system 
to diagnosis and treatment. Outcome of care refers to "the change in the patient's current and future 
health status that can be attributed to antecedent health care." 

The American College of Emergency Physicians13 states that departmental structure should include 
consideration of such items as patient flow, policy and procedure manuals, forms used, equipment and 
supplies, and patient instructions. Suggested roles for computerized functions include patient logs, 
pharmacy, medical records, billing, drug dosing calculation, and discharge instructions. No guidance is 
given to provision of an adequate reference library in the emergency department. 

Cunninghaml4 has divided quality into the three divisions of: 

1.clinical quality, 
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2. patient-driven quality, and 

3. financedriven quality. 

Clinical quality, important to physicians, is generally measured by such ram as morbidity, mortality, and 
infection. Participants did not suggest by their commentsthat major changes had been made to their 
clinical practice. Patient-driven quality is described in terms like caring, communication, and concern. Use 
of a computer based database has litde to offer physicians in improving their interpersonal skillslJ! 
Financedriven quality assumes that clinical quality is delivered, and measures the financial effectiveness 
with which the health care product is delivered. 

It is clear, however, that accessible, accurate, and comprehensive information is required in the emergency 
setting. Laupacisl' has published guidelines for clinical and economic evaluations of new technologies. 
The cost of computerized databases for information is easily measured. The benefit of quality-adjusted 
life-years (QALY's) gained are not so easily assessed following the use of reference material. Laupacis does 
suggest the alternative approach of determining willingness to pay on the part of the uset For the 
participants, an average of $107.00 was determined. This value undoubtedly understates the benefit to 
students, registered nurses and potentially, to the patients themselves. 

Micromedex, Inc. has produced a product that is easily accessed, is focused (8.1 minute search time 
compared to 23.6 minutes for MEDLINE)and gives accurate data. Unfortunately, as Dvorak", a keen 
observer of the computer field, notes: "data is almost worthless - like a heap of dirt laced with gold dust1'. 
How much of the dirt has any real value to the miner? Not much. The bigger the pile of dirt, the more 
work that has to be done to extract the necessary information." This sentiment underlies the low 
satisfaction scores for "completeness", "relevancy", and "low volume of information" and multiple 
comments concerning inability to find the topic desired. 

5. Conclusions: 

This descriptive study will hopefully be generalizable to other community hospitals who are planning to 
acquire such systems. Participants accessed the database at a rate higher than previously reported in the 
literature: information seeking habits have certainly been improved by the system. Usage by the 
emergency staff was enhanced by proximity to the system. Multiple indirect benefits were achieved by 
having a personal computer available in the emergency department. 

Recommendations made as a result of the study include: 

1. Logging feature to be continued as a means of evaluating new features. 

2. Recognition of the low volume and high cost of searches generated by our two sites suggests a formal 
agreement for dial up access by modem to a larger volume user would be more cost effective. 

3. MEDLINE on interactive CD-ROM be added as a dial up feature. 

4. Integration of the database in hospital computer systems is a desirable goal. 

5. Location of the computer system at the work site will encourage utilization. 

Further work is needed to determine the effect of retrieved information on physician performance and 
ultimately on patient care. 
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Table 1 
Physiaan and Emergency Department Characteristics 

Number surveyed: 13 (allstaffmembers except author) 

Physician Age: 41.5 years average (range: 33-49) 

Sex 2 females, 11males 
Year of MD Graduation: within span of 1969-1985 

Training: 7 FRCPC 

1CCFP (EM) 

4 MD's averaging 12 years (10-14 range) 
full time emergency experience. 

Full Time Emergency Experience: 12.5 years (range: 4 to 22) 

Location: 6 at UBC Site 

7 at Shaughnessy Site 

Computer Expertise: 5 with no exposure prior to study 

4 with passing acquaintance 

4 comfortable with personal computers 

Home computer: 4 possessed computers at study onset, 

3 purchased computers during study. 

Emergency Departments of University Hospital: 

Shaughnessy Site: 18,600 visidyear, 343 acute beds 
admission rate: 22% 

No paediatric admissions 

UBCSite 22,600 visidyear, 265 acute beds 
admission rate 15% 

large student population 
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Length of Survey: 

Total access of Database: 

t 

Participation Rate by MD's: 

Use by 'active' MD: 

Use by all staff: 

Average search time: 

Modal search time: 

Software licenses (Two): 

Cost/search by MD's: 

Physician's willing to pay: 

Word processor use: 

Educational programs: 

Administrative programs: 

Total usage of systems 

Table2 
Utilization of Micromedex Computer System 

199days 

Computer malfunction: 5 days average for each site. 

Available time: 194 days 

366 searches 

12Fmerg. Physicians: 265 searches 

Residents and nurses: 101 searches 

92% (12 of 13) 

3.5 searchedmonth (range .3-12.7) 

57 searchedmonth 

8 minutes (range 2-60) 

4 minutes 

$8300.00/year 

$16.65 

$107Jyear 

236 accesses 

229 accesses 

23 accesses 

854 accesses 
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Table 3 
List of Factors and Factor Group, and Factor Satisfaction Scores for Emagency Physicians and 

Comparison Group of Hospital Computer Users. 

Factor Name 

Application Sofhvare Factors 

1. Ease of Use 

2. Availability of answers 

3. Completeness of CCIS database 

4. Accuracy of data 

5. Format of output screens 

6. Relevancy of output screens 

7. Reliability of output 

8. Computer's response time 

9. Volume of information 

10. Convenience of computer access 

11.Procedure for receiving output 

12. Currency of data 

13. Value of CCIS output 

14. Convenience of printer access 

15. Procedure for logging on 

Organization Factors 

1.University Hospital MIS poli~es 

2. Administration involvement with MIS 

3. Your control over the system 

4. Goal congruence with MIS 

5. Error recovery procedures 

6. Power of MIS in hospital 

7. Payment policy for MIS 

8. Competition with MIS 

9. Authority of Chief Investigator 

Study Comparison 
Group Group Diff. 

40 44 4 

56 47 9 

18 33 -1s 
8 37 -29 

59 54 5 

32 53 21 

36 58 -22 

(-1 (41) 

47 26 21 

0 28 -28 

60 62 2 

SO 56 -6 

32 58 -26 

52 20 32 

(50) -1 
(66) (-1 
13 24 -11 

-8 21 -29 

8 19 -11 

17 9 8 

34 36 -2 

20 19 1 

8 3 8 -30 

(-) (22) 

(-1 (23) 

(67) (-1 
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Table 3 (continued) 
List of Factors and Factor Group, and Factor Satisfaction Scores for Emergency Physiaans and 

Comparison Group of Hospital Computer Users. 

Study Comparison 
Factor Name Group Group Diff. 

Computer Staff (Investigator) Factors 54 48 6 

1. Relationship to Staff 57 50 7 

2. Interpersonal skills of Staff 4 7 49 -2 

3. Technical skills of Staff 56 47 9 

4. Attitude of Staff 60 58 2 

5. Healthcare knowledge of Staff 5 0 36 14 

Computer System Factors 30 12 18 

1. Flexibility of system 9 -13 22 

2. lime-to-process changes 40 -5 45 

3. Database integration with other sys. -29 15 -44 

4. Capabilities of Computer System 30 19 11 

5. Ease of introduction of system 5 3 19 34 

6. Software support by Investigator 62 19 43 

7. Documentation of CCIS Database 24 40 -16 

8. Security of data 40 8 32 

User Factors 28 3 8 -10 

1. Your training with system 30 18 12 

2. Effects on your role as an MD 36 41 -5 

3. Participation in planning 12 20 -8 

4. The CCIS Database saves you time 11 49 -38 

5. Need for the CCIS Database 40 67 -27 

6. Your confidence in the Database 49 50 -1 

7. Your understanding of the Database 49 24 25 

Notes: () indicates that questions were not comparable between the two questionnaires. 

Satisfaction scores less than 20 or less than the Comparison Group score by 20 are regarded as 
significant. 
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Figure 1 
Graph of frequency of utilization versus utilization time. 
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Figure 2 

Graph of Database utilization versus time of day. 
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Abstract 
In recent years, computer technology has prompted a comprehensive review of a variety of 
administration, word processing, budgeting and programming functions within health units. The Hwon 
County Health Unit -the second smallest in Ontario -serves a stable, rural population, and its small size 
and stable staff have enabled us to develop and implement new computerized techniques in word 
processing, desktop publishing, budgeting, financial administration, surveys and automated 
recordkeeping for a variety of public health programs, including an automated Nursing record. An 
overview of computerization in health units in Ontario is presented, along with a detailed review of the 
current status of our automated Nursing record. 

Computerization and the Ontario Public Health System 

In Ontario, public health units are either jointly funded between the municipal and provincial government 
or wholly provincially funded. Program standards are set by the provincial government through its 
"Mandatory Programs and Services Guidelines, 1989""'. The implementation of these programs is 
carried out by a local Board of Health through its executive officer, the medical officer of health. 
Depending the the geographic area that the health unit covers, there are either more or less staff carrying 
out the programs. Typically, up to 3 public health personnel for every 2,000 people living in the 
geographic area are employed for public health programming of all types. 

The Ministry of Health through its various branches has had a major interest in ensuring that computer 
software programs are available for health units. These initiatives began in the late 1960s and early 1970s 
with certain computer assisted programs. These initial programs were designed for mainframe computers 
and information was dealt with on a batched basis. More recently, the availability of micro computers has 
made it possible to make certain programs available "on line" through a system of modems and 
peripherally based computers.. Typical examples are the Reportable Disease Information System"), the 
so-called Program-Based Budgeting System@', and more recently, certain Home Care programs. 
Accounting has tended to be done at the local level and has generally followed the development of 
municipal computerized systems starting in the 1970s or early 1980s. Local health units have started to 
use computers for wordprocessing, epidemiological investigations, inhouse graphics applications (desktop 
publishing).As well, some health units in the province have begun to experiment with activity tracking 
systems, but the more complex form of these programs, so called management information systems have 
proven to be difficult to develop and have not yet been implemented. 

The Huron County Experience 
Huron County was a late starter in the computerization programs. In 1984 the first computer terminals 
were made available to health unit staff; it wasn't until 1988 that a large scale program of 
computerization was undertaken. Presently, there is approximately 1computer available for every 3 staff. 
The computers have been developed in stand alone or network configurations; they are either based on 
the MS DOS system or the Macintosh operating system. As you may expect, the Macintosh computers, 
with their graphical user interface (GUI) have become popular tools for staff in their day-to-day 
requirements; staff have learned to use a variety of programs to develop interactive questionnaires for 
public use at fairs, displays, etc., computerized survey instruments with direct data entry, data analyses, 
and have learned to use desktop publishing techniques to a level where pamphlets and hard copy are 
prepared that will stand up to externally prepared materials. Minstry of Health programs have been 
successfully implented on IBM-compatible equipment or translated for the Macintosh environment. As 
well, there has been an opportunity to explore additional applications and it is the development of an 
automatic record keeping system which I wish to describe more fully at this time. 



231 Tele Partnerships: Local 

The Automated Public Health Nursing Record 
As is well known, a systematic recording of data on individuals is one of the time honoured and time 
consuming tasks of the various health professions. In at least one health unit in Ontario, the task became 
so onerous that a management study was carried out which determined that time saved in more efficient 
record keeping could eliminate approximately 20% of public health nursing positions without any 
significant decrease in programming qualitf) This resulted in the layoff of approximately 15%of all 
public health nursing staff. This was perhaps one of the underlying reasons why we began to investigate 
the possibility of automating the nursing record locally. 

The narrative nursing record has the advantage of allowing staff to put down whatever information is 
pertinent on a particular client or grouping of clients. Its major disadvantages are its inherent limitations 
as a research tool for reviewing the experience of groups of families or individuals, its labor intensiveness, 
and its inconsistency's'. The record has a primarily legal function, and the general knowledge of the 
community tends to reside with the memories of (nursing) staff, who tend not to use their records as a 
means for developing a comprehensive picture of their community. 

In today's society, there is much talk about community development and community empowerment. In 
order to understand the community, it is necessary to understand the people living within the community. 
If information about individuals and families living in a particular community can be recorded 
systematically and can be retrieved systematically, then there is the potential for doing accurate research 
on a community basis based on the observations of highly trained personnel. The public health nursing 
record, therefore, is an attempt to systematically archive and retrieve information in a manner which is 
both useful from a legal point of view and from a scientific point of view. While the nursing record is 
designed for nurses, the principles which it embodies can be applied to any situation where record 
keeping is required. Its strength lies in its ability to be used for a variety of different purposes. Its potential 
weakness is that it is possible to overload the data base with too much information that become too 
cumbersome and time consuming to extract. It is important to note that the PH Nursing record is a 
specialized type of Computerized Patient Record (CPR), the generalized form of which is described by 
Pryor'@.A comprehensive CPR would require complete data capture of all aspects of an individual's 
hospitalized care. 

Key features of the software are as follows: 
1. It is designed to run on different platforms. The application is written using OMNISm which can be run 

on Microsoft Windows, OY2, UNIX as well as the MAC OS 

2. It is limited to a recording system of client information, therefore, limiting complexity. (It seeks to meet 
the need of a community-based, longitudinal record). 

3. It is a relational DBase system 

4. It is capable of being modified on the fly -additional fields can be added without disrupting the record. 
Modifications will be suggested by end-users; staff will be able to make modifications. 

5. It is subdivided into a series of modules which are dependent on the life cycle (i.e. postnatal, preschool, 
school-age, etc.) 

6. It is designed to have data entered in the form of flowsheets and that normal information on "normal" 
families can be entered with a minimum of time. Extensive, detailed information can be entered 
through the use of coded sentences, therefore speeding up data entry. 

7. With training, the end-user can develop his or her own reporting and search forinats. 

8. The record is developed in narrative format through the use of coded sentences selected from a menu of 
choices. 
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Operational Overview: 
Public health nursing programs can logically be divided up into a number of different d o n s  which are 
determined by the age of the clien~ Each age grouping, therefore, can be treated as a "module" and 
features unique to each age are separated in the module. On the other hand, information common 
throughout the age groups can be stored on a type of file card system. Using dropdown menus and 
windows, data are entered directly onto the computer by the end user (the nurse in this case) and are 
retrieved in a similar mannec A diagram of the nursing record's architecture is enclosed. 

Figure 1:Schematic for the Public Health Record 

As can be seen, the nursing record uses a number of files for the program. Each life cycle module has its 
own file. Personal, core data on the client's family is contained in a separate file. The coded sentences from 
which the record is essentially derived is contained in a separate file again. In all, a complete nursing 
database would contain approximately 14files per record. The total number of fields would be on the 
order of 200 -300. All files are linked to each other by a common identifier code which relates the client's 
family on a geographic basis. Reports can be generated in any combination from any of the files. It is, of 
course, necessary to review which information is required for research purposes. 

Status of the Nursing Records 
The essential concept of the nursing records have been tested and found to work successfully. The fist 
module, POSTNATAL, has been used by the health unit for the past 8 months and works satisfactorily. 
The next modules are being developed and have been tested for approximately the past month and a half. 
It is anticipated that by the end of 1993 the entire record will be up and running. 

Advantages: 
1. Using sufficiently powerful computers, (Macintosh computers with 68030 miaoprocessors, or 80386-

equivalent, IBMcompatible machines running WINDOWS) dam entry is significantly faster than the 
narrative record. Report generation is quite flexible; it is possible to do extensive dam review by 
summarizing information. 



2. The acceptance by nursing staff has, generally speaking, been good; it has been a considerable help to 
know that the staff has been involved m developing the actual format of the program. Using the GUI as 
found on the Macintosh has made it easy for staff to learn and use the program. 

Disadvantages: 
1.There is a temptation to create many snapshots of particular activities; for example, the economic 

status of a family can be profiled at sevezal distinct time intervals. There is a temptation to do this too 
often, therefore, requiring the development of many more fields and much larger databases. 

2. The larger the record, the more memory requirements there are. Also, data retrieval is slowed with the 
increasing requirement for more memory. 

3. It is difficult to get away from the narrative concept and to start using the coded or standardized 
sentences. There is not as much difficulty in using the concept with the nursing diagnosis; the 
temptation again exists to subdivide the nursing diagnosis into many specific areas. 

Outstanding Issues 

Client recording systems of this type are currently being developed in a number of areas. They suffer from 
a number of deficiences - they are unstandardized, inaccessible, incomplete and inaccurate."' The lack of a 
standardized program may or may not be a problem. I believe that this issue can be compared to cars -
there are many different brand names and price ranges, but they are all designed to provide 
transportation. The recordkeeping system which I have described seeks to eliminate the last three problem 
areas by means of easily accessible hardware, end-user input, and data retrieval using the most user- 
friendly technology available on the market today. As the program continues to be developed, staff will be 
able to understand better the limitations and the advantages of such recordkeeping. Ultimately, we believe 
that public health nursing staff's excellent understanding of the communities they serve can be enhanced 
through their access to summary information derived from a database of this type. 
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Introduction 

In the fall of 1988 the Health Status Research Unit (HSRU) was formed at the University of 
Saskatchewan, College of Medicine, in the Department of Community Health and Epidemiology. In 
addition to acting in an advisory capacity for Saskatchewan Health's health promotion goal setting 
initiative, the Unit's mandate also includes monitoring change in the health status of the Saskatchewan 
population. To facilitate this monitoring, in early 1989, the Unit undertook a survey of the health status 
of the Saskatchewan population. A long term goal for the Unit is development of a public health 
surveillance system for the province. 

A model for this system is evolving. Unit staff are involved in a variety of projects utilizing existing data 
sets including Census Data, Injury Hospital Separations and Vital Statistics Data. The overall aim is to 
group within these data sets using the same age and sex groups, geographic groups, ICD-9 groups, etc., so 
that information from these very diverse datasets could be assembled into a uniform system. Research 
involving the development of a Geographic Information System for the quick, easy dissemination of these 
data is also being undertaken. 

This presentation will discuss the HSRU model for a provincial surveillance system within the current 
Saskatchewan context. Some of the challenges we are facing and the issues we are addressing will be 
highlighted. 

Health Planning Model 

Figure 1 illustrates a model that the HSRU has developed to facilitate health planning in our province. 
An adaptation of several planning models, this one is unique because of: (1)The major role that the local 
community plays in the health planning process; and (2)The model's implication that surveillance should 
be responsive to community needs and under community control. 

Figure 1 

AI Fdame.wofik for Health Planning 

PUBLIC 
POLICYEl
I 


HEALTH PLANNING 
PROCESS 



237 Synergistic Linkages: Community 

In this model the health planning process is initiated by the community. Feeding directly into the proan  
(at the top of the diagram) are community and professional inputs, as well as evaluation of the current 
public policy context in which health planning decisions are made. 

Other direct inputs, depicted at the bottom of the diagram, are indicators of need which the planners 
consider when formulating a plan, and which must be monitored when the plan is evaluated. These are 
the components that an established surveillance system could contribute to the process. Because by 
definition surveillance is an ongoing process, having such as system in place would also ensure that the 
health plan can be evaluated. 

In addition to conceptualizing the planning model, and exploring mechanisms that communities can 
utilize in restructuring the system from illness care to health promodon, the work of several members of 
our unit has focused on the needs assessment and surveillance components of this model. 

Surveillance 
Surveillance is one component of the planning model presented in Figure l. It is defined as: 

an ongoing, need-driven process of systematic data collection; data analysis 
and interpretation; and the timely dissemination of this information for public 
health planning, program development and evaluation.") 

The four integral components of a public health surveillance system, need, data collection, analysis, and 
dissemination are illustrated in Figure 2. 

Figure 2 
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and Interpretation 
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Currently in Saskatchewan: 

1. Need is being defined as a paq of the reorganization of the health system on the basis of a 'Wellness 
model". In this new approach to health planning it is the communities who will be the key players, 
who will need the information that a surveillance system could provide and who will determine what 
information is required; 

2. The provincial government collects and maintains several data sets which could be incorporated into a 
surveillance system. Other data sets, such as census data are also readily available; 

3. The only analysis or interpretation of these data is in the context of specific targeted policy-driven or 
epidemiologic studies which by definition are selective and not on-going in nature; 

4. A mechanism does not exist for the dissemination of this information to the communities if it were 
forthcoming. 

The surveillance system that we are proposing would involve an alliance between community, 
government, and independent researchers. We feel that this alliance could effectively integrate existing 
resources to respond to an immediate need for information. 

In the HSRU considerable time has been spent investigating Needs Assessment and Community Health 
development issues; developing the technological and analytical skills and the epidemiologic expertise to 
take data and transform it into useable information; and exploring computer mapping techniques and the 
value of using a geographical information system (GIS)for the dissemination of surveillance information. 

Once a surveillance system is established in our province, it is within the data analysidinterpretation 
component that the HSRU could have an ongoing contribution. 

Issues and Challenges 
In addition to exploring the roles for communities and independent researchers in surveillance, issues and 
challenges being addressed include: 

1.Need for Surveillance 
At the present time the health department focus continues to be on service delivery. Although this is a time 
of change within government as illustrated by the "Wellness Model", the development of public health 
surveillance does not appear to be a priority issue. In general, policy makers have a lack of knowledge 
about the variety and uses of public health surveillance, or people assume that surveillance is data 
collection and collation only and they are not aware of the importance of analysidinterpretation and 
timely dissemination.(l) 

In light of the current emphasis on community based planning within the Wellness approach, and the 
community's inevitable demand for information to base their health plans on, the advantages that a 
surveillance system could provide are rapidly becoming more apparent in Saskatchewan. The HSRU 
could play a key role in advocating for such a system and if required, in coordinating its development. 

2. Data Needs 
Within the provincial planning model, a surveillance system would have to provide a diversity of data 
beyond the usual indicators of illness, such as incidence and mortality data. In planning, communities will be 
interested in demographic information about their local areas, and population characteristics such as 
provided by census data Several HSRU researchers have been involved in developing the technology and 
expertise to analyze census data and disseminate it in the geographical regions that will be useful to planners. 

3. Community Participation 
In several jurisdictions that have surveillance systems in place, such as in the United States, public health 

surveillance is centrally administered with the cooperation of State and local health departments. 
Involving local governments certainly addresses the issue of consulting the users in the process, however, 
because of the lack of "grassroots" community participation in these models we do not feel that this is the 
ideal arrangement for our province. 
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Our planning model highlights the importance of local voices in health planning, and the government's 
current Wellness model also addresses community development issues in planning. The challenge will be 
to activate what so far has been only rhetoric, and put these models into action. 

At the present time considerable expenditure of time and resources for acquiring technology and 
expertise would be required to establish and coordinate a centrally administered surveillance system in 
our province. 

In addition to spending some time conceptualizing surveillance within the planning model, the HSRU 
already has the necessary skills to be a key player in a surveillance system. If the health department chose to 
tap into those skills, considerable time and money could be saved in getting a surveillance system online. 

Also, because of our present "arms lengthn relationship with the government, scientists in the Unit are 
able to work independently, isolated from the everyday pressures of government. At the same time, 
scientists in the Unit are at a disadvantage because they are also isolated from the communities. 

5. Establishing Relationships 
In this model with the HSRU coordinating the initial development of a surveillance system, and 
participating in the analysidinterpretation of data, relationships will have to be established with 
communities. This is critical to ensuring that the system is need driven. Working relationships would also 
have to be set up with department branches to facilitate access to data. Only informal, consultive 
relations currently exist. 

6. Dissemination 
At the present time only certain vital statistics information is distributed to the health regions on a regular 
basis. Although the development of a geographical health information system within the Planning branch 
is currently being undertaken, its pilot focus is on providing demographic and utilization information to 
in-house branch managers not to decision makers in the communities@'. 

In the HSRU we have also been exploring the issues involved in disseminating information using a GIS. 
Key players in this component of the system should include the communities, the HSRU and the Health 
department. Within our model we recommend that the health department be responsible for seeing that 
information reaches the communities in an user friendly fashion. Because the communities in partnership 
with the HSRU, in our model, would be making the decisions regarding analytical grouping of data over 
age groups, time and space, certain recommendations would likely be forthcoming regarding how the 
information is made available to communities. 

Conclusion 

The surveillance system we are proposing for Saskatchewan involvesthe marriage of community, 
government, and independent researchers in order to integrate already existing resources in order to 
respond efficiently and effectively to a need for information. 

This presentation has touched on some of the issues that our Unit has been grappling with in our efforts 
to bring this multi-player model of surveillance to Saskatchewan. These "contextn hurdles must first be 
overcome if the HSRU model for public health surveillance in Saskatchewan is to become a reality. There 
are also many other "content" issues that will also have to be addressed. These include, among others, 
issues such as the timeliness of data availability; data quality questions; and questions of the relevance of 
using administrative data sources. 
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Recent Advances in Community Health Related Information: 
, A Vital Statistics Perspective 
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Introduction 

The British Columbia Division of Vital Statistics (DVS) has made significant changes over the past three 
years. Changes have catered around vital event data and the development of information products that 
meet user needs, particularly at the community level. Since 1872, over 4.5 million records have been 
collected that pertain to births, deaths and marriages that have occurred in the Province. In order to 
provide vital event information to the public, annual reports have been published since 1872 which 
provided event totals and rudimentary statistics on the leading causes of death. In 1985, upon the request 
of the provincial Medical Health Officers, monthly health unit reports were produced. These reports 
provided customized birth, death and marriage information to assist the 21 health units in monitoring 
trends and evaluating any local health concerns. 

It was not until 1989, howeveq that DVS began to carefully consider how its data resource could be used 
for more detailed health assessment purposes. The limitations of the dam presentations up to this point 
were that: they were not age and gender standardized; they did not focus on specific indicators of 
population health status; they were not prepared at a small enough geographical unit in order to get a 
"reading" of community health; they were not widely disseminated, nor widely available; and data 
release lacked the element of timeliness. 

The Division has come a long way in reducing these limitations and in improving the quality of its curnmt 
information-related products. In terms of a provincial vital statistics jurisdiction, British Columbia stands 
alone in terms of packaging vital statistics data for health planning and assessment purposes. 

This paper describes some of the specific steps DVS has taken over the past three years to arrive at its 
current state of data development and dissemination. The paper explores various aspects of how vital 
statistics data are developed into information for health research and planning purposes. As well, 
overviews of some of the Division's current data products and dissemination strategies are given. The 
paper also provides a brief overview of DVSs future plans in terms of information release and data 
sharing. 

Vital Event Data 
Vital event data are used by researchers, local health care workers, program administrators, senior 
government administrators, and the public. The provision of appropriate and timely community level 
data to local health care planners and managers increases community involvement in the health care 
system. Vital event based information provided at local levels can assist communities by: identifying 
health problems; determining priorities; evaluating programs and services; and supporting specific 
research projects. As well, at centralized levels of government, vital event based information can be used 
for organizing the delivery of health care and for evaluating the effective and efficient delivery of services. 
To develop information to meet these varied purposes, data need to be retrieved and organized into 
various indicators, manipulated to produce meaningful measures, and presented in a manner which 
conveys the information clearly, concisely and at the appropriate level of detail for the intended purpose. 

The demand for DVS information products has increased dramatically as users have become aware of the 
products and the potential uses of vital statistics data for health care planning and research increases. This 
has raised a number of information and communication technology issues as the Division attempts to 
meet the demand and to improve the quality of its information products. 

Data Capture 
The quality of information products is dependent upon the completeness, accuracy, timeliness and 
integrity of the data from which they are derived. Data are recorded on various forms that pertain to the 
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registration a d o r  certification of births, deaths and marriages. These forms need to be fully and 
accurately completed. To achieve this, DVS has introduced training programs for commissioned 
personnel and government employees involved with data capture, that stress the necessity to ensure the 
complete and accurate collection of data. In addition, the two medically-related forms, the Medical 
Certification of Death and the Physician's Notice of a Live Birth or Stillbirth (PNOB), are currently 
undergoing revision to include new data elements and to simplify the completion process. The Division is 
developing a Medical Certification of Death Handbook to assist physicians and coroners in the 
completion of the form. 

Data Storage 
Once data are collected, they are entered and stored in the information system. DVS has just about 
outgrown its current system and is developing a new system which isexpected to go on-line in April, 
1993. This system has a number of features which impact the quality of the data resource. Under the 
current system, it can take up to eight weeks to register a birth and up to six weeks to register a death. 
With the current system there is no record of the event in the computer files until the registration is 
complete. Currently, any amendments to registrations require a lengthy, complicated procedure to 
complete. W~th the new system, data will be entered directly once the source documents are received. 
Even if registration information is incomplete, the event will be recorded in the system. The system will 
automatically generate exception reports that indicate which criteria are lacking to complete the 
registration. Staff will be able to make the necessary changes immediately, or have the system generate the 
appropriate correspondence required to resolve the problem. The new system also incorporates more 
editing tables so that data are checked against existing information as they are entered. An example 
would be checking the validity of postal codes. Once the system has been tested, data entry will also be 
distributed off-site to various regional offices in the Province. As the new system is based on a relational 
database design it will have all the benefits and advantages of this type of design including improved data 
consistency and integrity, ease of programming, and lower maintenance. These features will improve the 
quality and timeliness of the data resource. 

Most of the data stored within the system are coded, but over time coding rules change and the integrity 
of the data may be compromised if careful steps are not taken: for example, geographic boundaries may 
change. For some purposes, historical data may need to be retrieved with the new geocodes applied, while 
other purposes may require the original codes be maintained. Code generation itself is a process that can 
be automated. For example, on the Medical Certificate of Death, physicians record medical conditions 
that caused or contributed to the death. Prior to 1990, medical coders at DVS would assign ICD codes for 
these entries and then apply rules to determine the validity of the recorded underlying cause of death 
(UCOD). From 1990, the Division has been using a rules-based expert system, ACME, which generates 
the UCOD code based on the entries on the death certificate. This system is now used across Canada and 
should provide consistency in the selection of the UCOD codes allowing for improved comparability of 
statistics among the provinces. In addition, although the manual system had a low percentage of 
inaccuracy (<2%)it was slow and only allowed for four entries. The ACME system is faster and allows 
for up to 48 data fields to be recorded. To complement the ACME system which only generates the 
UCOD code, DVS is reviewing new software that automatically assigns ICD codes based on text entry. 
This system would assign ICD codes for all other medical conditions recorded on the death certificate. 
Again, the intention is to provide consistency in the assignment of codes. In addition, the Division is 
evaluating software that converts occupation entries into generalized, coded categories. 

Data Retrieval 
Although DVS collects data relating to marriage, most of the information produced that is of interest to 
health care professionals pertains to birth and death. Death data can be retrieved by underlying cause of 
death (UCOD), other medical conditions recorded on the death certificate, place of death, place of 
occurrence for external causes, autopsy cases, hospital, and occupation of the deceased. Birth data can be 
retrieved by mode of delivery, birth order, marital status of the mother, mother's andlor father's age, 
mother's and/or father's country of birth, gestational age, birth weight, maternal complications, and 
perinatal conditions. In addition, data can be retrieved in various combinations of gender, age-group, time 
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period, and geographic area. Birth, death and marriage records can also be linked to allow association of 
data contained in these records. Also, the Division has had occasion to link data from external sources, 
such as from the Medical Services Plan, with vital event data (Vital Statistics, 1991). Currently, DVS is 
evaluating software that automates linkage and will speed up, as well as reduce the cost of, the process. 

Many of the uses of vital event information require data that reflectthe health status of populations. 
Some examples of indicators and health determinants that are currently produced by the Division include: 
infant mortality, low-birth-weight infants, pre-term infants, teenage mothers, alcohol-related deaths, 
motor vehicle accidental deaths, suicides, stillbirths, heart disease deaths, respiratory disease deaths, and 
cancer deaths, among others. 

Indicators can also be manipulated to produce various statistical measures. At the most basic level, raw 
counts and crude rates are generated to indicate the actual level of the indicatot While these measures are 
useful for a cursory examination for patterns or trends, their analytical utility is limited. The Division is 
currently employing standardized rates, normalized indices, and other measures that allow for improved 
analyses. The values of the measures can then be directly compared with other values that are based on 
the same standard population. Examples of some statistical measures that are used by the Division 
include: Age Standardized Mortality Rate (ASMR, the preferred measure for examining time trends and 
making comparisons between relatively disparate geographic regions); Standardized Mortality Ratio 
(SMR, the preferred measure to use when making geographic comparisons that involve a small number of 
cases); Potential Years of Life Lost Standard Rate (PYLLSR, a measure used to emphasize the impact of 
mortality by expressing death in terms of number of years of life lost rather than number of deaths); and, 
Potential Years of Life Lost Index (PYLLI, a measure similar to SMR in that it expresses the ratio of 
observed potential years of life lost to the expected years of life lost) (Foster et al., 1992). DVS continues 
to examine ways of improving and expanding on these measures. For example, a more advanced method, 
the Empirical Bayes Method (Manton et al., 1989), for deriving the above mentioned measures are 
currently under review. This method provides more stable results when there are small numbers of cases 
and small population sizes. When indicators are expressed in terms of these measures for small 
geographic regions of the province, comparisons can be made and statistical tests applied. This can allow 
local areas to determine how they compare with other regions of the province and with the province as a 
whole. This information can assist local communities in identifying potential health issues of concern and 
assist in the setting of health priorities. 

It is also important for information to be presented in a form that clearly conveys the important elements 
to the intended audience. For example, it is much easier to detect high rate areas or geographic anomalies 
when geographic data are presented in map form rather than as a series of complex tables of figures. 
However, for some uses, the figures themselves are the important element and table format is more 
appropriate. In other instances, the significance of the information is best portrayed by line charts, bar 
charts or pie charts. In-house development of information products keeps costs to a minimum and 
increases the timeliness of dissemination. 

Data Dissemination and Products 

It goes without saying that the development of information products is of little practical benefit unless 
they are distributed to those who require the information in a timely manner. DVS distributes its 
information products as publications, hard copy computer output and in various electronic formats. 

Emphasis has been placed on providing community level information so that communities can assess their 
own specific health problems and priorities. One example of this are the changes in format and content of 
the Division's Annual Report in recent years. The 1988 Annual Report included one map showing crude 
rates of externally caused deaths by the 21 Provincial Health Units. The 1989 Annual Report improved 
on this by providing SMRs for all causes of death combined and motor vehicle accidental deaths alone, 
and PYLL for all causes of death by Health Units. The 1990 Annual Report (Ministry of Health, 1991), 
for the first time, presented data on selected health status indicators by the 80 Provincial Local Health 
Areas, thereby providing information at a more detailed community level. 
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In 1991, DVS began publication of a Quarterly Digest (Vital Statistics, 1991) which provides various 
statistics and selected health status indicators to nearly 900 data users on a quarterly basis. The 
geographical base unit used in this publication is again the Local Health Area The Quarterly D i g s  also 
contains summary articles of work undertaken by researchers using Vital Statistics' data which focus on 
health issues of concern to British Columbians. As a further example of providing community level 
information, DVS, in conjunction with the University of Victoria, developed the first ever general 
mortality atlas for British Columbia (Foster & Edgell, 1992). The main feature of the Atlas is the 
provision of 49 maps of Standardized Mortality Ratios for leading causes of death by Local Health Areas. 
The Atlas provides readily understandable, community-level information to local health practitioners and 
planners, as well as the community at large. 

Aside from these more refined publications, the Division also provides quarterly and annual Statistical 
Packages to provincial Health Units which contain detailed birth, death, and marriage tables in the form 
of computer hardcopy output. Each Health Unit receives data for their own area and for the province as a 
whole. The birth tables emphasize mothers' age, birth weight, and gestational age. Marriage tables focus 
on age of bride and groom and marital status. Death tables focus on age group and gender by 72 selected 
causes of death. There is also a table on infant mortality which provides age of death by cause. 

DVS also contributes to electronic data dissemination by providing data to the Ministry's Health Planning 
Data Base and to the Executive Information System. The Health Planning Data Base contains summary 
data provided by program areas within the Ministry (Bliss et al., 1990). Vital Statistics provides summary 
birth, death, and marriage data after the release of the Division's Annual Report each yeat The Health 
Planning Database is an important tool which provides quick and easy access to community level 
information for professionals working in community health. The Ministry's Executive Information 
System also contains summary vital event data. The intent of this system is to serve the information needs 
of senior management and administrators. The highly summarized information is often presented as 
graphics, in combination with information from other sources. 

The health status indicator tables presented in the Quarterly Digest are provided to all users who have 
access to British Columbia Systems Corporation's electronic mail system; Office Vision, or PROFS as it is 
more commonly known. Therefore, a wide spectrum of data users have access to the most current dam 
that the Division can provide for these indicators. 

Future Improvements 

As DVS looks to the future, it continues to examine ways of using information and communication 
technology to improve its data resource, the release of information, and sharing of data. For example, 
DVS is investigating the potential of having funeral homes send death registration information 
electronically to the Division. The time required to completely register an event would be reduced to five 
to ten days from the current maximum of six weeks. Combining the issuance of marriage licenses with 
the registration is also under consideration. Up to 30% of identification information can be collected at 
the time of license issue, with missing elements obtained at the time of the event. In addition, the Division 
is designing its new information system to be compatible with census data. Through the use of postal 
codes, DVS will be able to generate output that relates to areas used by Statistics Canada in various 
publications and reports. This will facilitate analyses whereby vital event data can be compared with 
various socio-econornic indicators. 

In October 1992, a pilot project with Victoria General Hospital is being introduced whereby the 
Hospital will send PNOB data electronically directly to DVS. This will remove the need for the Division 
to key-in the information from collected forms. A unique identifier will be assigned at birth which will 
feed into the Ministry's client registry. This will provide the opportunity to distribute all or some of the 
PNOB data, stripped of identifiers, to 27 different databases around the Province. These databases are 
found at Health Units, Hospitals, and the Ministry of Health. If the pilot is successful, it will be expanded 
to all birthing hospitals in the Province. In addition, DVS foresees providing access to all of its raw data, 
stripped of identifiers, to health planners who would be able to download the data directly from 
mainframe computers. 



244 Synergistic Linkages: Community 

The Division is also working towards developing software model applications to be provided to end users 
of vital event data. That is, the software would consist of applications that provide standard sets of 
statistics, graphics, and reports, but with the flexibility to aansfeq arrange, combine, and organize data 
that are used within the applications. Community health planners and managers would then have the 
ability to examine data in ways that are meaningful for their own needs. 

Conclusion 
The recent British Columbia Royal Commission on Health Careand Costs (1991) noted the need for 
dissemination of improved community level health-related information. In response to this need, the 
Division of Vital Statistics is continually working to refine its local level data, in order to provide timely 
and appropriate information to assist in health care decision making. Many of the developments 
mentioned in this papet, clearly indicate the Division's commitment to produce community health-related 
products of high value, relevancy, and utility. 
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On top of software user-friendliness, hardware compatibility and similar technical matters, other key 
issues are relevant in trying to establish information partnerships with communities. Using the authors 
provincial1, national2 and international3 experience, these issues are explored here in relation to a 
worldwide community movement,"Healthy Citiesm(HC). Since its b n n i n g  in 1986,more than 400 
cities or villages are formally enrolled4 in this movement, over 100 of them being located in Canada. 

The god of the HC movement, called "Villeset Villages en SantP  in Quebec and "Healthy 
Communities" in the rest of Canada, is to develop "healthy public policy" at the local level. According to 
HC suggestions, all policy choices made by municipal decision-makers should take into consideration the 
health of citizens, defined in a quality of life perspective. According to Hancock and Duhls, the 
movement's fathers:"A healthy city is a municipality that initiates and continuously improves its physical 
and social environment, utilizing the resources of the community in an attempt to make its citizens more 
capable of helping one another to pursue their current daily activities, as well as develop their full 
potential". In order to achieve this goal, information is needed. 

A) Information to Evaluate Healthy Cities 
Evaluation of the ongoing HC projects and the issue of monitoring health related parameters in these 
localities are increasingly, and sometimes bitterly, discussed by health promotion professionals and by 
those responsible for healthy cities4. Even if some people contend that HC should be left alone, we think 
evaluation of the projects through various indicators is a must, even if it is full of pitfalls and raises at least 
the following questions. 

Why evaluate ? 
There are several typesof reasons why it should be waluated, namely: 1)to better understand the local 
environment; 2)to establish some baseline data in order to evaluate the impact of the HC project over 
time; 3)to stimulate action and readjust the pull, as required, in the operation of the HC activities; 4) to 
provide information on HC activities to various political constituencies; S) to compare a municipality to 
similar communities; 6)to advance science, in an academic sense, in order to understand, explain and 
predict the manner in which decision-making processes favourable to health can be implemented in 
organizations such as a municipalities. 

Evaluate for whom? 
It is obvious from the previous list, and from the various situations we have observed worldwide, that the 
potential clients for evaluative information on such a venture as HC are numerous. They include mainly: 
local politicans, municipal civil servants, the local, national and international HC leaders, the media, 
grass-roots organizations, the general population and the scientific community. At the very foundation of 
the HC concept, we find the municipality as the major stake-holder in the HC projects. Given this 
perspective, we contend that the key clients are the municipalities themselves and the persons locally 
responsible for the HC projects; they are not the academics or health professionals who ususally control 
the technical knowhow of information collection, analysis and dissemination. Therefore, all evaluation 
processes must be designed to to best meet the clients preoccupations. Moreover, who is paying for the 
evaluation in a specific municipality will undoubtedly influence the expected product. 
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Evaluate what 3 
From our experience, this preoccupation can be adressed by three types of informations. 

Firstly, most people want to get a "health profile" of their muniapality providing baseline data for future 
comparisons. To collect this data however, at least two issues immediately come to mind. On the one 
hand, the geographic units for which the desired profile will be established has to be considered. Several 
possibilities exist: the whole municipality, districts, neighbourhoods, census sectors, postal code zones, 
blocks, etc. Beyond the real technical difficulty of finding and aggregating data often collected on 
incompatible geographical areas (if at all collected, when you come to villages or small municipalities...), a 
major problem is the sociological relevance of this information for the real people living in the 
municipality and the municipal politicians. On the other hand, due to the breadth of the Healthy Cities 
concept, there are literally hundreds of already existing indicators that could be utilized. Not only the 
classical indicators for health or disease (mortality, morbidity, life expectancywithout disability, etc.) are 
potentially useable but also a whole other series of environmental and socio-economical indicatorsl. 
Which set of indicators to retain, as well as the construction of a "magic list" that everyone in Healthy 
Cities could use worldwide have thus been the subject of hot and as of now unsolved debates over the 
past years. 

A second series of relevant information pertains to the processes involved in introducing HC in a 
municipality. Who gets involved? What is happening? What are the battle stakes? What strategies are 
used? What factors facilitate its adoption in one city and not in another ? This is the kind of information6 
mostly sought after by the "doers", looking for tricks and strategies to inaease the likelihood of HC 
success in their own municipality, but which is not often collected by academic researchers or 
administrators. 

Thirdly, of ultimate interest are the changes generated by HC. Even though the rhetoric of Healthy Cities 
insists on the processes through which HC happens, and even if in most municipalities, including the first 
to join the international movement in 1986, it is still a little early to observe striking results, it is 
impossible to escape indefinitely an evaluation of the movement's impact. An important issue remains as 
to how to define the impact: must we consider the evolution of the municipal decision-making practices, 
the number of individuals reached by HC activities, the increase in green spaces, the level of household 
recycling, or even the reduction in mortality and morbidity rates? Here again, there has been no simple 
and universal answer in the various cities and villages partaking in the movement. 

Who should evaluate ? 
Depending on who will be conducting the evaluation (academics from various disciplinary backgrounds, 
research professionals in governmental or para-governmental agencies, professional consultants, 
community organisations, volunteers, etc.), the approach may be very different. The evaluation methods 
put forward will inevitably be tainted by the persons in charge. Independently of who will be evaluating, 
we can thus see the potential for very delicate epistemological, methodological and technical debates, 
which have already been undertaken in many localities in the world. 

The previous questions raised about the establishement in the HC context of an information partnership 
with communities allow us to identify a series of difficulties, pitfalls and facilitating factors to consider. 

B) Difficulties, Pitfalls and Facilitating Factors 

Difficulties and pitfalls 
It should be now obvious that evaluation and the development of indicators with communities, especially 
in relation to HC, are complex processes with pitfalls extending way beyond the usual technical details 
information specialists are used to deal with in the context of organisations or agencies. Here are some of 
these difficulties and pitfalls. 

1)the temptation to over-sophisticate computer systems may lead to losing sight of the purpose of the 
operation, which is to understand better in order to act better; 2) "one size fits all" strategies should be 
avoided, leading to the development of approaches allowing the HC municipality to adopt an evaluation 
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process fitting its needs and for which technical support is provided; 3)due to electoral pressures, it can be 
very tempting to only favour those activities whose impacts will be easily measurable in the short term 
and therefore neglect the long-term HC vision necessary for change; 4)evaluation can be a strategy for 
justifying inaction; S)process evaluation, which is seen by HC leaders as key to the evaluation of this 
venture, is still early in its infancy and has not yet been fully developed', 6) another significant obstacle 
pertains to the management of the data: in most countries, there are multiple sources of information 
created for different purposes and by groups with different interests. Inevitably, this raises the problem of 
compatibility of the diverse data bases (ie., diversity of geographical areas, heterogeneity of data bases 
structures, etc.); 7)depending on the needs of the municipality, data sources (ex key informants, Delphi 
techniques, etc.) other than the quantitative information already available in various data banks should 
be considered, wen if the cost to collect new data may seem at times a strong disincentive to do so. 

Facilitating Factors 
Aside from the difficulties, our experience has shown that there are a certain number of favourable 
conditions easing the development of HC evaluation and monitoring processes. These conditions are: 1) 
accessibility of information; 2)existence of relevant technical personnel responsible for processing the 
information at the request of the different partners (ie., the municipalities) as well as for developing user- 
friendly information systems for non-professionals; in Quebec for instance, this personnel has mainly 
been found in a well established network of community health agencies; 3)sharing of the evaluation 
results on an ongoing basis between the different HC partners facilitates communication, the 
standardization of approaches and appropriate choices of evaluation strategies. 

Conclusion: The Necessity of Making Choices 
According to us, after five years of involvement in the evaluation of Healthy Cities, three unescapable 
conclusions have emerged. First, it appears to be absolutely essential to evaluate these projects to permit 
those involved to take a critical look at their work and improve it. More pragmatically, the movement has 
to show its funders that concrete results are achieved and therefore that it is justifiable to continue 
investing in the project. For a variety of reasons, one city, village or national network of HC can postpone 
the necessity of evaluation. However; it will unavoidably impose itself one day, sooner or latec 

The second necessity is to refuse outright a uniform and monolithic approach to HC evaluation, which 
has been in any case impossible to implement, as a number of locations have experienced. There is no 
magic list of indicators that could universally serve and meet the needs of every participating municipality 
on the planet. Furthermore, there will always be tension, if not conflict, between the diverse groups 
claiming to define the evaluation priorities and the methods to meet them. We believe that through 
negotiation between these groups must emerge the specific way to evaluate relevant to each HC project. 
If we had to identify a key stakeholder group whose interests has to prevail, we would choose as indicated 
earlier the municipal decision-makers (politicians and civil servants) because if the ownership of the HC 
project is not theirs, we believe it denies the very reason for Healthy Cities existence. 

These first two necessities lead us to our third and final: the need to make choices. There is a variety of 
logical rationales for the selection of indicators or evaluation strategies1. Each municipality must decide 
for itself its short-term, mid-term, and long-term evaluation needs regarding Healthy Cities. Moreover, 
through a proms that will inevitably create tensions between the diverse groups, tensions that we have 
been able to observe in several conferences on HC indicators and evaluation here and abroad, each 
locality must decide for itself on a strategy for answering its information needs. Indeed, we think that 
bevond the imwrtant technical issues involved over the utilisation of information in such a communitv 
b&d venture,*thisnegotiation process to reach a consensus on evaluation is probably as important iithe 
development of Healthy Cities in this environment as are the evaluation results themselves. In our 
viewpoint then, building information partnerships with communities is as much, if not more in the case 
of HC, a political venture requiring strategic choices than a technical activity. 
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Developing Stdards  for Data in Public 
Health Nursing or Being "CHISed" is Half the Fun - 
Th; Other Half is Implementing Your Raults 

S.Turner & M.E. Strada 
Capital Regional Health District 

Victoria, B.C., Canada 

In 1986, the Honourable Jake Epp, Minister of Health and Welfare presented Achieving Health fir All: A 
Framework for Health Promotion The purpose of the document was to present a plan that would attend 
to the inequities in health amongst Canadians, enhance Canadians' ability to cope with chronic 
conditions, disabilities, mental health problems and to prevent, wherever possible, any loss of health 
among Canadians. 

The framework was intended to result in a reorientation of the health care system, from curative to 
preventive. Health promotion and prevention activities, which have historically been the domain of 
community health services, form the basis of this plan. As a result, strengthening community health 
services is one of three implementation strategies identified within this framework. 

With this shift comes an increasing demand for good information about community health, community 
health services and health promotion activities. In response to this need, the Conference of Deputy 
Ministers of Health advocated the creation of guidelines for community health information systems. The 
Community Health Information Systems Guidelines project (CHIS) was born. 

This project is a federdprovincial initiative intended to develop standards for community health 
information. Specific objectives for the CHIS project are: 

to integrate data to support local management 

generate standard definitions for data to faciltate comparisons 

provide data for efficiency and effectiveness measurement 

Contribute to the writing of national guidelines 

In 1990, the Capital Regional District was selected as a provincial pilot site and the process of identifying, 
defining and modelling data began. 

The CHIS team worked in a number of interesting and challenging program areas. Speech/Language 
Services, Environmental Health, Dental, Nutrition and Public Health Nursing represent a few of the 
program areas which were "CHISed". 

Of these the Public Health Nursing Program was the largest and most complex to analyze. The braqod 
ranage of nursing functions and the increased emphasis on community development activities meant that 
a significant number of new variables required formulation and definition. Given the scope of this 
research and post CHIS activities of the nursing program there was considerable interest in reporting our 
results to a larger audience. 

A comprehensive review of the information requirements of the Public Health Nursing program was 
conducted. Several strategies were employed to ascertain what information was needed by the program. 
The analysis began with the formulation of goals and objectives. Indicators were developed for each 
objective. The indicators are necessary to determine whether an objective has been acheived. Each 
indicator contains information requirements. These information requirements were catalogued and their 
availability and priority determined. 

A second strategy was to examine the activities of CRD-PHN staff. Functional modelling was employed 
to identify nursing activities, each of which has an information requirement. These information 
requirements were also catalogued. The final phase of the analysis was a review of the current data 
capture mechanisms utilized by Public Health Nursing. This phase contributed to the definition of data 
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items, their source, type and availability. The analysis was supplemented by research into community 
health indicators for Public Health Nursing. 

The public health nursing pro& at CRD is composd of 40 public health nurses, 4 health unit aids, 4 
nursing supervisors, a nursing manager and a director of health promotion. Each nursing supervisor has 
overall responsibility for at least one major component of the nming program (eg. communicable 
disease). This meant that it was important for each of the supervisors to be included in the CHIS analysis. 

A project team was developed which included the nursing manager, supervisors a health unit aid, 2 
nurses, and on a consultative basis the director of the health promotion program. The committee was 
large but ensured input from all organizational levels. 

Although the complexity of analyzing the nursing program was daunting the tieam had a number of 
things going for it. The CHIS analysts had experience in a number of program areas and a high degree of 
comfort with the methodology. For their part, the nursing program had participated in two major systems 
initiatives prior to the CHIS analysis. Consequently the nurses had some familiarity and trust in the 
process, realistic expectations regarding this type of work, increased awareness of their own analytical 
skills and confidence in their ability to make a meaningful national contribution. As a result there was a 
high degree of commitment to this process from nursing management and a sense of trust from nursing 
staff. 

The process involved meeting as a group and individually to develop goals and objectives for the various 
program areas. The functional model was developed primarily by the two staff nurses and the health unit 
aid. All documents were reviewed and approved by the project team. Team members were encouraged to 
take their issues and problems to their peers at staff meetings and informally. In this way a fairly broad 
consultation process was ensured. The CHIS analysts played an important role in negotiations with 
senior management regarding program objectives. The nurses were mindful of the fact that the CRD was 
a pilot for a national initiative and so considerable effort was made to include all aspects of nursing 
practice. The end result is a comprehensive document which includes goals and objectives with their 
attendant indicators for a wide range of nursing activities; a functional model with detailed operational 
and administrative activities identified, and a strategic information plan for the nursing program. 

Findings included: a requirement for an integrated client health record system; improved tracking of client 
service demands and utilization; better utilization of existing data sources; increased attention to 
efficiency measures; and the creation of evaluative indicators for nursing community development 
activities. A logical data model was developed which identified the entities and attributes required by the 
Public Health Nursing Program. Finally a strategic information plan was created based on the 
information priorities of the Public Health Nursing Program. 

Several recommendations were developed by the project team. These included: 

the need for an integrated client record system; 

the need for a community based pilot project to create and test indicators of nursing community 
development activities; 

a review of the nursing activity system in order to enhance its tracking capabilities. 

The BC Ministry of Health nursing program was very supportive of the work done at the CRD. The 
comprehensive nature of the report and the recommendations were seen to be relevant to all provincial 
nursing activities. 

Once the report was completed the project team began to address the need for integrating the results of the 
analysis into nursing practice. It was decided that the best approach was a one day workshop where results 
etc. could be presented and discussed. A key theme of the workshop was to make the extensive objectives 
"real" to the staff. Strategies for achieving the objectives needed to be developed, resource requirements 
identified and the priority of each objective for the individual health units assessed. The project team 
thought that it would be most productive to use the workshop to provide the staff with a system or model 
which they could apply "back at the health unit" in order to achieve the overall objectives. 
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Each staff member was provided with a set of objectives from a program area they were interested in 
(eg.pre/postnatal health). These were reviewed prior to the workshop and the nurses were encouraged to 
think about strategies for accomplishing the objectives in their own practice as well as potential barriers 
and resource requirements necessary to accomplish the objectives. , 

During the workshop the morning was dedicated to reviewing the CHIS process and the results of the 
analysis. The afternoon was dedicated to an exercise designed to walk the nurses through the resource 
planning process. Aspects of the exercise included the identification of barriers and aids to achieving the 
stated objective. Feedback from the nurses at the end of the day was extremely positive. Comments were 
made about the importance of being consulted regarding resourcing and workload. Others expressed 
appreciation for the opportunity for this kind of professional development. Most importantly the nurses 
saw the exercise as a viable way to approach workload planning and management. 

Following the workshop the nurses continued this work in their own health units in smaller sessions. A 
number of innovative ideas about how to reach the objectives have emerged. The nurses have a strong 
sense of ownership with respect to both the product emerging from the CHIS analysis and solid skills 
which supported the process of blending concepts into practice. The nurses have an intimate knowledge 
of community plans which have been critical to this "integrationn process. 

In spite of all the positive aspects of this experience it has made everyone painfully aware of how tight 
resources are both from an IS and nursing perspective. It has not been possible to achieve all of the 
objectives developed during the strategic systems planning process, however many of them are extremely 
long term and will not be realized until the year 2000. Many of the priority short term objectives have 
proven to be obtainable with staff collaboration. We have a process for working which allows us to 
update plans and strategies and the staff are growing increasingly skilled at this collaborative 
management approach. 

In conclusion this is both a user driven and collaborative process resulting in a comprehensive and 
innovative research document as well as new strategies for working togethec The nursing program 
developed a successful model for integrating plans and action. The project has had several benefits for 
staff. It has increased the level of consultation and collaboration between nursing staff and management. 
Clearly delineated goals and objectives are documented and are being realized. Staff have participated in 
the description of their practice utilizing systems analysis techniques. They are becoming increasingly 
comfortable with systems tools and are appreciative of the opportunity to evaluate their practice from a 
"different perspective" (ie. using functional modelling and "resource allocation formsn). The model 
created by the nursing team is one which might be adopted by other programs interested in moving -
concepts into practice. 
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An Introduction to Canadian Healthcare Telematics 
Presented by Allan E. Finkel, General Manager 

Canadian Healthcare Telematics Inc. is a not-forprofit national centre which focuseson early and 
effective applications of telematics (telecommunication and information) technologies in healthcare. 
CHTI is located in Wmnipeg, Manitoba and was established in 1989 under the auspices of the Canada- 
Manitoba Health Industry Strategy Agreement, with a national mandate. 

Studies which preceded the founding of CHTI noted the ongoing sub-optimal utilization of telematics in 
healthcare, and attributed many of the problems to the unique (and competing) characteristics and 
demands of several sectors and initiatives. The critical sectors include: 

(1)the private healthcare and telematics industries; 

(2) the quasi-public healthcare delivery sector; 

(3) the public sector, including federal, provincial and territorial governments and agencies; and 

(4) public sector multi-department initiatives. 

This paper describes the challenges facing each sector, and outlines how Canadian Healthcare Telematics 
works to "bridge the gap" between the various sectors. 

1.The Quasi-Public Healthcare Sectore 

The healthcare system is typified by its massive consumption of economic resources, a need to rationalize 
services, and a general under-utilization of newer technologies, and of telematics technologies in 
particulaz 

Healthcare funders must balance pressures to fund improved and expanded health services against 
government fiscal restraints and competing demands of other government programs. Technology 
acquisitions have been particularly problematic, as funders have faced: 

1, Difficulties in "buying in" to rapidly changing technologies at the right moment; 

2. Checkered histories of technology funding errors 

3. A lack of readily available empirical evidence as to the costs and benefits of new technologies. 

These factors have left healthcare funders with a considerable disinclination to approve potentially 
expensive and potentially inappropriate technological solutions. However, with up to 50% of healthcare 
costs considered to be attributable to the processing of information; there is a considerable lure to 
introduce telematics technologies into the healthcare system -if done efficiently and effectively. 

Healthcare facilities, professionals and associations: Current healthcare funding processes in Canada tend 
to encourage fragmented solutions to improved healthcare delivery, as each group seeks to meet its own 
priorities in a very competitive funding environment. Traditionally, the primary incentives in introducing 
new technologies have tended to be local rather than strategic in nature, where local champions seek 
immediate access to technologies, with the primary purpose of improving delivery of health services and 
far less interest in rigorous evaluation of the technology. There is less concern for optimal solutions, proof 
of cost effectiveness, or potential for system-wide adoption. 

The needs of this sector, coupled with a recognized under-utilization of telematics technologies, provides 
major market opportunities for successful telematin solutions backed by unassailable data on the 
associated costs and benefits of the new technology. These considerations are all the more important given 
the number of Canadian provinces which have developed health reform papers and policies which move 
away from facility-based healthcare delivery and funding, towards models based on community and 
regional health and health outcomes. As well, successful projects provide the opportunity for export of 
Canadian healthcare expertise to international markets. 
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2. The Private Sector-Healthcare and Telematics Industries 
The capability of Canadian industry to deliver solutions to the Canadian healthcare system is constrained 
by the complexity of the healthcare system,in particular its funding and institutional environments. 
Limited healthcare dollars create an obvious problem for manufacturers or vendors, as their buyers have 
to work harder to find purchasing funds. 

A greater challenge for the private sector is that the 'buyer" of technology is changing in many provinces, 
as the control or influence on technology acquisition funds has shifted from healthcare facilities towards 
the provincial healthcare funders. This has been an inevitable by-product of the history of telematics 
technology implementation in the 1970's and 1980'sa generally poor track record of information 
technology acquisition and use, with results which have achieved far less than the apparent promise of the 
technologies. 

For the manufacturer or the seller, the traditional buyer-the facility- has evolved from buyer to advocate. 
This substantially increases the length of time required to complete a sale, and introduces a third party with 
its own agenda and priorities who cannot be readily reached by the vendot The needs of facilities and 
funders often differ from one another in terms of expectations of the technology (interconnection, health 
outcomes, cost-beneiits, overall priorities of health resources, etc.). Theseconstraints lead to uncertainties 
in product development strategies and high marketing risks, which adversely affect return on investment 
forecasts. Canadian industry interested in serving this market thus face significant entry barriers. 

There are, however, clear Canadian economic development opportrrnities where telematics teGhnologies 
can be proven to be uiabk in meeting the wdsof a large and under-seruiced market. Theseopportunities 
may include new or more products and services developed and sold, new jobs and expertise, and 
increased export of products or services. 

3. The Public Sector 

The challenge of delivering equal, effective, and affordable healthcare to Canadians in rural and remote 
communities has inspired federal, provincial and territorial departments and agencies to consider 
telematics-related initiatives. In many cases, the programs are motivated by regional economic 
development strategies or improved healthcare delivery or cost-saving tools. In other cases, the programs 
are less direct, with residual yet important implications. The challenge of these initiatives is to assure that 
they not "pushed" by a fascination with particular technologies, vendors or products, but are "pulledn by 
clearly articulated needs from the healthcare sectoc 

These programs and initiatives can be local, regional, national or international in scope, and create 
opportunities to develop significant healthcare telematics applications. An example of a "needs-based" 
approach is the joint federal-provincial initiative which established the National Health Information 
Council and the Task Force on Health Information. Their studies have outlined the ideal health 
information environment for optimal public policy decision-making, resource allocations, and the 
delivery of healthcare. On practical terms, this creates the first major step in a health technology project: 
the needs or requirements definition for a system-wide health information environment. This also 
provides a realistic framework against which the related costs of such a system might be assessed, and 
appropriate evaluations established. 

4. Improved Public Services in General-Multi-Department Initiatives 

Faced by rural-urban disparity of public service delivery, the public sector has been challenged to re- 
examine traditional "departmental servicesn in favour of multi-sectoral or multi-disciplinary initiatives. 
Sectors with potential interplays include: healthcare, education, community services, rural 
telecommunication and economic initiatives, transportation, and resources. 

Current initiatives such as Rural Communications Networks, Vision 2000, and multi-provincial 
education networks create projects which clearly facilitate healthcare telematics applications, often with 
the significant participation of the private sectot 
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"Bridging" the Sectors: Developing Marketable Technologies &Solutions 

Each market sector bring di£ferqt viewpoints and priorities to their definition of ideal solutions. 
Ultimately, successful product and service applications must be appropriate, or marketable: they must 
meet the needs of and be accepted by users, clients, and funders alike. 
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Figure l 

For Canadian Healthcare Telematics, our response is outlined in our Mission Statement: 

To stimulate Canadian industry, the healthcare system, universities and 
government research organizations, to deYelop and apply products and sewices 
based on t e k t i c s  which will further economic development, and enhance the 
quality and cost-effectiveness of healthcare delivery in Canada. 

-1 
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Our specific response is to bridge the gaps among the sectors. We approach the gaps from two directions, 
by: 

1.identifymg and addressing barriers preventing widespread use of tdematia technologies in the 
healthcare sector: 

2. inaeasing the opportunities for marketable technologies to develop, on terms satisfactoryto each 
Sectot 

Figure l,adapted from Europe's Advanced Informaacs in Medicine (AIM)initiative, recognizes that there 
are challenges not only in inaeasing use of technologies that are already within the healthcare sector, but 
in identifymg barriers and adapting technologies which are successfully used in other sectors: 

CHTI will undertake strategic interventions which move products or services towards successful 
marketability. We define a marketable technology or service in terms of three criteria: technical, social and 
economic acceptability. 

Marketable Technology 

SOCIALLY Those technologies in the 
ACCEPTABLE "Overlapw area, that are 

Technically Feasible, 
Economicallv Viable, and 

\ / X Socially ~&ptable.- YrnyOur Challenge/Strategy 

To increase the size of the 
"Overlap Areaw, through 
strategies which cause one or 
more of the circles to converge. 

Figure 2 

Our interventions fall into three areas, which are reflected in three Objectives which support our Mission 
Statement. These are: 

(a) To track current trends and issues in the healthcare field, and the rapid changes in available and 
emerging telematics technologies, in order to identify key opportunity areas; 

(b) To develop consortia and sponsor projects which test and demonstrate the application of existing 
and new telernatics technologies in the health field, for improved healthcare delivery and for cost 
containment. 

(C) To provide a national service dedicated to the production and dissemination of knowledge that has 
the potential to improve healthcare delivery and provide acceptable economic returns. 
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Listing of Current Project Activities 
Consomum development has been an area of particular importance to Canadian Healthcare Telematics. 
Drawing from our market sector analysis, we have concluded that a winning telernatics technology has to 
work at two levels: 

1. It must be successfully micro-managed at the facility or local level, and 

2. It must meet the needs of and fit into the macro-management priorities of the provincial or national 
healthcare system. 

Our current projects reflect these priorities: 

A. Diagnostic services over distance-A pilot tele-EEG project is testing a new technology which sends 
data instead of patients from regional hospitals in three northern Manitoba communities to the Health 
Sciences Centre in Winnipeg. Preliminary data from the first four months of the test suggest that over 
$200,000 per year will be saved, mostly in patient transfers, by using this technology in Manitoba. 
Partners: Four facilities, University of Manitoba Faculty of Medicine's Dept. of Community Health 
Sciences, the J.H.Hildes Northern Medical Unit, Manitoba Health, and the Thomas Sill Foundation. 

B. A pilot Seniors information Network of national significance is funded by Health and Welfare Canada. 
This project will link well seniors from six rural and remote communities and two sites in Winnipeg on 
a computer-based network. As a demonstration project, the network will develop a highly interactive 
interface using expert systems at the "front end." The research acknowledges Canada's greying 
population and focuses on how to best deliver appropriate information to seniors, and keep seniors 
living independently. This project builds on Manitoba's excellent gerontology community, and in 
particular, the expertise of the University of Manitoba's Centre on Aging and Creative Retirement 
Manitoba. There is also private sector participation in the project. This project will develop several 
high technology positions in knowledge engineering, and is expected to generate spin-off projects. 

C A major rural healthcare communications project focusing on audioteleconferencing technology, with 
a view to future technologies, is under development with the support of many of the agencies 
responsible for rural and remote healthcare delivery in Manitoba. These include the Manitoba Health 
Organizations, the Regional Services Branch of Health and Welfare Canada, the Northern Medical 
Unit and the Facility of Medicine's Departments of Community Health Sciences and Continuing 
Medical Education. 

D. Canadian Healthcare Telematics participated in a joint study of Picture Archiving and 
Communications Systems (PACS) with Manitoba's Health Industry Development Initiative, as a base 
for assessing the feasibility for a tele-radiology or facility-based project in the field. 

E. Under our upcoming funding agreement (Western Economic Partnership Agreement), we have a joint 
commitment with Manitoba Health and the Department of Industry, Trade and Tourism to develop 
and participate in a pilot project of strategic importance (health, industry, and research) to the province 
of Manitoba. The project selected is expected to involve leading edge technologies with major 
economic development prospects for Manitoba. The types of projects may include healthcare smart 
cards, PACS, and electronic health records. There are explicit project assumptions that "strategic" will 
be defined firstly from the perspective of the healthcare system, and with evaluative mechanisms built 
in appropriately. 
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Linking the Community Health Care Needs and Medical Training Programs 
Crptough Medical Infonnatics Applications 

Penny Jennett, Michael Tmant, Norman Yee, Steve Edworthy, 
Tom Rosenal, Doug Hall and Slavica Grasa 

University of Calgary, 
Faculty of Medicine 

Background: 
Recent publications emphasize a need to tailor medical education training to community and society 
needs.Q The need for strategies to increase the number of teacher-physicians who choose to locate and 
remain in rural areas are also strongly indicamL3 This paper describes how medical informatics 
applications in a rural family medicine clerkship program are designed to link training for medical 
students to community needs, and thereby contribute to learning and health care. It also comments on 
how this initiative can potentially increase the number of teacher-physicians who wish to practice in rural 
areas. For the purposes of this paper, rural is defined as communities with populations less than 10,000 
with an accredited hospital, and a minimum of three practicing physicians. 

Four earlier activities supported the development of this endeavou~ In 1989 a mandatory family medicine 
clerkship rotation was established, and a medical information system for practiang rural physicians was 
put in place.4 In 1990, medical informatics was formally integrated into the medical school undergraduate 
curriculum. The provincial government provided funds in 1991 to support a rural action plan which 
enabled faculty and student training and an examination of standardized (uniform) clerkship experiences. 

Method: 
All clinical clerks (n=72) are encouraged to spend four weeks in a rural family medicine rotation. Each 
clerk making this choice is supplied with a DEC Notebook computer equipped with 386 SW20MHz 
microprocessor, 4 MB of RAM, 80 MB hard disk with built-in mouse pad and a fadmodem. Five medical 
informatin software capabilities are offered to each student. These are: an electronic logbook developed 
in Object Vision to permit documentation regarding clinical encounters; a communications package 
including E-Mail and Bulletin Board (ELM 2.3); bibliographic searching; wordprocessing (Wordperfect 
5.1);and computer-assisted learning and decision support consisting of games, EnMesh, QMR and Iliad.' 
Four capabilities are mandatory: logbook, EnMesh: bibliography searching and wordprocessing. 
Decision support systems such as QMR and Iliad are available, but not mandatory. However, students are 
encouraged in the clerkship manual to try these out. Future capabilities will consider quality care issues. 
Disease and procedure checklists are in place to facilitate this. Softwarecapabilities are within the MS- 
DOS environment with "W~ndows" graphics user interface for the main activities (the logbook and 
literature search). 

Samples of the logbook screens are shown in Tables 1,2 and 3. 
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Table 1 


Table 2 
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Results: 
F i  five (76%) of 72 clinical clerks have elected to complete this rural rotation. To date 12 medical 
students have rotated through this special rural program. Nine (75%) have completed evaluations. 

The frequency of use for each of the software capabilities is outlined in Table 4. 

Table 4 

FREQUENCY OF' USE OF SOFTWARE CAPABILITIES 

SOFTWARE APRIL MAY JUNE 
CAPABILITY ( n=4') ( ~ 3 ' )  ( n=2') 

E l e c t r o n i c  Logbook 4 3 1 2 

Communications: 
E-Mail 
B u l l e t i n  Board 

B ib l iographic  Searching 0 1 2 1 l 

Wordperfect 5 . 1  3 I 2 1 - 2  

Computer A s s i s t e d  Learning 
and D e c i s i o n  Support: 

Games 
EnMesh 
Qm 
I l i a d  

I , l : . 
2 1 

Number o f  completed quest ionnaires  returned from t h a t  r o t a t i o n .  
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Discusdon and Implications: 

Several facilitating factors enhanqed the implementation of this program. These factors include: i) a 
committed and involved clerkship program director; ii) an M.D.(previouslya local family medicineclerk 
and resident) and an expert in informatics available to work with the program director to produce 
software; iii) a staff programmer and an evaluator; and iv) a class which was highly motivated and 
interested to participate. 

1. Software Capabilities 
Ekctronic Logbook: 
In Version 1,the ICD.9 disease listing was available on disk. This provided a good introduction to 1 0 . 9  
with 18 disease categories; however, students had to search on screen through the entire listing of 
subcategories to find the appropriate disease code. This process was considered awkward and slow. 
Students were not able to identify any immediate value of the tool to themselves. Version 1.1corrected 
this as it allows students to enter the disease code directly from a hardcopy list. This revised version also 
retains the on-screen search capability. More positive feedback is now being received from recent groups. 

Communications: 
There has been a gradual increase in the utilization of communication capabilities. Students enjoy the 
ability to communicate with each other, with fellow colleagues on campus, with colleagues at other 
universities, and with the medical library. These features were very well received by the students. 

Bibliographic Searching: 
Currently students use a modem and E-Mail for search requests to the library. The library mails back the 
MedLine search so students can select the most appropriate articles. The clerk indicates the selected 
articles and the library forwards these requests by E-Mail, facsimile, or surface mail. In future, students 
will log on to the central medical library and directly access Silver Platter CDROM. 

Wordprocessing: 
Wordperfect 5.1 is used by the students to prepare a five-page double-spaced paper on a topic of their 
choice related to the variety of clinical presentations in rural settings; to practice organization or 
community issues; andfor to review a clinical disorder seen in the rural rotation. Examples of papers to 
date are: treatment of acute myocardial infarction in rural settings; admissions to emergency department; 
and review of Premenstrual Syndrome. 

Computer-Assisted LeamingIDecision Support: 
Included are non-threatening computer-assisted games which use a Whdows environment. These enable 
the students to develop and practice skills including the use of a mouse and the capability to access help. 

EnMesh is a user-friendly computer-assisted learning package which allows students to receive feedback 
regarding their approach to problems frequently seen in family practice. It also enables the student to 
compare their responses to those of practicing family physicians. 

Two decision support packages, QMR and Iliad (the latter is a "Wmdows" program), are not mandatory 
for the students. It is considered for many students that these packages would require too big a learning 
task for a one-month rotation. Students would just be acquainting themselves with the packages as the 
rotation comes to a close. Interestingly enough, a few students have elected to examine these features. 

2. Program Focus 
To date, this initiative has emphasized providing opportunities for students to focus learning around rural 
health care needs. The logbook of clinical encounters, the literature searching, and the class project have 
facilitated this. Further linkages to integrate curriculum experiences more closely with real rural 
community health concerns will evolve as the project develops. It is planned that students will begm to 
recognize the day-to-day value of both practice logdprofiles and disease classifications for planning 
optimal continued learning and maintaining competence. In future, students will be more able to 
manipulate data for educational, clinical and research purposes. In addition, students, preceptors and 
course administrators will continue to see the increased value of examining learning experiences 
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(logbooks) for standardization and quality care purposes. As well, in future the evaluations of the l 

clerkship experiences will be completed on-line. Such timely entering of data will permit streamlining of 
information to be shared in the post-mortem of courses which all students and administrators attend. i 
Capabilitiessuch as those outlined in this program should facilitate the number of teachedphysicians who 
wish to practice in the rural setting. They help satisfy the referems to practice isolation and lack of 
continuing medical education opportunities -both stated reasons for opting out of rural practice." 

3. Program Limitations 
Although this program offers many potential benefits, it also has had its limitations. Training for both 
students and preceptors has been provided; however, more faculty and student development is required 
prior to site visits. In addition, there was not enough lead time to pilot programs prior to the first rotation. 

Initial technological problems arose as expected. During the first rotation, the personal computers had to 
lbe recalled after three weeks because of unsatisfactory operation of the mouse pad. In addition, students 
1experienced initial problems in the use of their modems through switchboards. These concerns have now 

been attended to. 

This class did not have the benefits of participating in the medical informatics component of the 
curriculum (not introduced until 1990). Therefore, they were on the whole perhaps less computer literate 
than upcoming classes. 

l 

This paper briefly outlines initial findings regarding five medical informatic applications in a rural family 
medicine clerkship. Medical students learning experiences are being tailored to community needs as 
training, evaluation and projects are designed around rural practice as defined by practice logs. Current 
programs and expertise in place, along with motivated students, have enhanced the initiation of this 
program. Limitations have also been noted. Planners are optimistic this initiative will continue to assist in 
linking community health care needs and medical training programs. It is also anticipated that this 
venture will eventually tie directly into quality standardized clerkship programs. Experiences such as this 
can serve as incentives for future practitioners who are considering rural practice by reducing educational 
and isolation barriers. 

The real and perceived values of this program, along with its informatics components, must be evaluated 
on an ongoing basis. Specifically, how activities within this program compare to those undertaken in 
previous clerkship experiences should be assessed. 

Acknowledgements: 

We would like to acknowledge DL Wayne Woloschuk's contributions to the evaluation component of this 
project. 

References: 

1.White, K.L., and Comely, J.E. The Medical School's Mission and the Population's Health. Annals of 
Internal Medicine 1E l 2  (1991):968-972. 

2. Catley-Carlson, M. Global Considerations Affecting the Health Agenda of the 1990s. A&c 
Medicine 67:7 (1992):419-424. 

3. Barer M. and Stoddart G. Toward Integrated Medical Resource Policies for Canada. Report prepared 
for the FederaYPtovincial/TerritorialConference of Deputy Ministers of Health, June, 1991. 

4. Jemett, P.A., Edworthy, S.M., Rosenal, T.W., Maes, W.R., Yee,N. and Jardine, P.G.Preparing Doctors 
for Tomorrow: Information Management as a There in Undergraduate Medical Education. Medical 
Education 25 (1991):135-139. 



262 Synergistic Linkages: Community I 

S. Lincoln, M., Turner, C., Hesse, B., and Miller, R A Comparison of Clustered Knowledge Structures in 
Iliad and in Quick Medical Reference. In Greenes, R.(ed), Proceedings of  the Twelfth Annual 
Symposium on Computer Applications in Medical Care,Washington, D.C.: IEEE Computer Society 
Press, 1988. 

6. Stanley, I. and Stephens, C. Teaching problem handling in the general practice: a computer assisted 
learning software package for medical students. British Joumal of  General Practiu 41 (1991):lSS- 
158. 

7. Jennett, P. and Hunter, K. Career and Practice Profiles of Alberta Medical Graduates (1973-85) ' 
Practising in Alberta. CMAJ 139 (1988): 625-628. 





Synergistic Linkages: Profwsional 

The Development of British Columbia's Environmental 
Health Officers: Computer System: Past, Present and Future 

A.G. Hazelwood, Environmental Health Proteaion Service, B.C. 
Ministry of Health, Victoria, B.C. 

Introduction 
The Public Health Protection Branch is responsible for preventing disease and public exposure to 
environmental health and safety hazards. Activities are regulated under the Health Act, the Milk Industry 
Act, the Fish Inspection Act, and the Meat Inspection Act. 

Past 
The initial development of the British Columbia Environmental Health Officers'Computer System 
(EHOCS) began in April, 1987. Prior to this, a manual system of data collection was used. Data was 
mailed to Ministry of Health headquarters in Victoria, British Columbia for processing and a report was 
generated once a year using mainframe technology. As this system failed to provide the detail of 
information necessary for the proper analysis of the Public Health Protection program, a new system was 
created. 

The main goal of this new system was to provide usable information to field and central office staff by 
gathering large amounts of data from across the Province. The system had to be user friendly, developed 
by consensus, and had to satisfy the information needs of all groups who would be using the information 
it provided. 

There are three basic groups using the information system: senior management (central office, Victoria), 
middle management, and field staff. These groups have diverse responsibilities which requires that the 
system provide information in a variety of formats. 

Two types of input reports are used as information sources which are entered into EHOCS: Inspection 
Reports and Activity Reports. The Inspection Report focuses on communicable disease control, critical 
hazards, and hazard ratings for the premises. There are separate inspection forms for each of the four 
programs within Public Health Protection: food, water, recreational facilities and general (industrial 
camps, summer camps, schools and personal services). Inspections account for approximately 18 per cent 
of the work load of the environmental health officers. The Activity Reports captures the remaining 
activities such as travel, court cases, samples collected, etc. 

At the Health Unit level, the system is capable of generating a variety of reports to be used by either field 
staff or by middle management. Senior management receives their reports from the summary data that is 
sent in each month from the Health Units. 

There is an assortment of output reports which are used by field staff such as the Scheduled Inspection 
Report, Overdue Inspection Report, Inspection Summary Report, Activity Summary Report, and 
Program Profde Report. 
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NAME OF REPORT 
Scheduled Inspection Report 

and 
Overdue Inspection Report 

Inspection Summary Report 

Activity Summary Report 

Program Profile Report 

DESCRIPTION 
Indicates which vremises are 
due for an inspection in a 
particular month and assists the environmental 
health officer in planning hisher work load. 
Provides information on inspections 
performed by an individual environmental health 
officer as well as comparative figures for the total 
number of inspections conducted in the Health 

- -  

Provides a breakdown of time spent and percentage 
of time spent on individual activities, or programs, - 
for a pa&cular month and year-to-date. 
Lists each infraction found by inspection and how 

Middle and senior management receive reports similar to the ones mexitioned above, except that they are 
from a Health Unit perspective for middle management and from a provincial perspective for senior 
management. 

Present 

Enhanced Reports for Senior Management 
EHOCS has been supplemented with a program which provides presentation of data in graphic form. 
The EHOCS graphics package enables data to be organized into a more visual representation. The 
graphics package utilizes bar graphs, stacked bar graphs, and pie charts. There are nine graphs available 
to senior management at their work stations or they can be printed monthly, annually, or on request. New 
enhancements to EHOCS will allow incorporation of information collected into graphic format into the 
Provincial Indicators Reports without re-keying or transferring the data. 

The graphs display the data most important to senior management including: 

Percent of Premises with the Short Term Target Number of Inspections 

Percent of Premises with the Long Term Target Number of Inspections 

Top Five Activities (Percent of Workload) by each Health Unit 

Top Five Activities (Percent of Workload) for the Province 

Provincial Hazard Rating (percent of premises that are high, moderate, and low hazards) 

Percent of High Hazard Premises for each Health Unit 

Top Five Critical Provincial Hazards (percent critical hazards for the top five infractions in the province) 

Average T i e  for Inspections for each Health Unit 

Critical Hazards (percent critical hazards found in routine, complaint and follow-up inspections) 
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Indicators for Provincial and Local Planning 
EHOCS provides information for both provincial and local Indicators Reports. The provincial Indicators 
Report provides a status report on the Public Health Protection Program in British Columbia and 
includes baseline data, short term and long term objectives, and objective information on whether the 
program is meeting its targets. Local Indicators Reports cover the same information mentioned above, 
however, this information is specific to each of the health units and the targets are locally defined. 
Indicators Reports provide detailed information needed for intra-provincial comparisons of h d t h  units. 
Information received from the tndi&tors Reports is used for short and long term public health protection 
planning and evaluation at both the provincial and health unit level. They are also used as a management 
tool and for accountability to Union Boards of Health and to the public. 

National Indicators 
On the national level, there has been an increasing need to compare public health protection programs 
across jurisdictions. To do this in a meaningful way, standard indicators are required. Using the EHOCS 
data base, B.C. has proposed 10 indicators to Federal and Provincial Directors of Public Health 
Protection. These include: 

incidence of critical hazards 

percent of facilities with low, moderate, high hazard ratings 

percknt of facilities receiving at least one inspection in a given year 

percent of critical hazards corrected 

percent of waterworks systems meeting Guidelines for Canadian Drinking Water Quality 

percent of food handlers who are directly supervised by a person who has successfully completed an 
approved food handler education course 

incidence and number of outbreaks of illness by semnglsource of infection 

incidence of reported enteric infections 

ratio of environmental health officers to population 

failure rate for inspected and non-inspected sewage disposal systems 

It is hoped that a national consensus on these indicators can be reached which would allow for cross- 
Canada comparisons. 

Foodsafe 
Foodsafe teaches basic techniques for handling food in a safe and healthy manner and has been 
implemented on a provincial basis. EHOCS has been enhanced to provide a registry of all Foodsafe . 
participants, the total number of employees who work at the facility, the type of facility at which they are 
employed, where the course was taken, and who presented the course. This enhancement to EHOCS 
allows the Ministry of Health and the Foodsafe Committee to assess the success of the course and better 
manage its delivery. 

EHOCS has also been enhanced to generate certificates of completion for successful Foodsafe graduates. 
In the future, it will be upgraded to generate wallet cards for successful Foodsafe graduates. 

Budget Development and Resource Allocation 
P 

Public Health Protection, like all branches of the Provincial Government, prepares annual estimates of 
budget requirements needed to resource the program. These include funding to sustain the program at the 
current level of service and to enhance service levels. A rigorous process for limited government funding is 
used by Treasury Board and the Legislature to determine priorities and decide on funding. 

An important criteria for evaluating new budget requests is an accounting of current resource levels and a 
determination of specific deliverables expeaed from new resources, in an as objective a manner as 
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possible. Historically, this has been difficult as, at the best of times, identifying and recording outcomes of 
preventive health programs is questionable. EHOCS, how- has allowed Public Health Protection to 
move towards an objective accountability of resource utilization by tracking the activity of environmental 
health officers. It assists in providing ratios of facility or population to environmental health officers 
which can be compared to other jurisdictions and established standards. By using EHOCS, Public Health 
Protection can clearly demonstrate what an additional increment of environmental health officers would 
bring to the service levels and that the levels, by comparison to other provinces and municipal programs, 
were below standard. 

EHOCS enables the user to examine outcome measurements such as type and location of critical hazards 
and number of critical hazards on repeat inspection. Over time, EHOCS will allow Public Health 
Protection to determine the extent to which new resource allocations and the application of other 
interventions have helped reduce those factors associated with the evidence of communicable disease. 

Future 
Enhanced Reports for Local Management 
The Public Health Protection Graph System will be adapted for field use in the future which will allow 
health units to incorporate information into graphic representation without re-keying data. It will provide 
specific information about each health unit and each environmental health officer with the health unit 
average line plotted on each graph. A graphics package for the field would provide field staff with 
EHOCS information at a glance; and thereby, free up more time for direct preventive health field work. 

Fees for Operating Permits 
Fees for operating permits is an emerging Environmental Health Protection program designed as pan of a 
comprehensive strategy to encourage and support a wide range of measures to protect public health. This 
program will have legislated requirements for restaurants, public swimming pools, and drinking water 
systems to obtain a Ministry of Health operating permit. The permits will expire annually and a fee is 
required to receive and renew valid operating permits. 

EHOCS is being enhanced to help administer the program by using its database to generate pennits 
(which will be done at the health unit level) and invoices and validation decals which are generated 
centrally in the Ministry's Financial Services Division. 

A future enhancement to the program would provide a reduction in operating permit renewal fees for 
facilities which participate in educationaklf-monitoringsafety programs. The Foodsafe Excellence 
Program, which is one such program for food handlers in restaurants, is the most likely, early candidate 
for the enhancement. It is expected that EHOCS will provide automated adjustments to billings based on 
a facility's participation in the Foodsafe Excellence Program or similar self-monitoring initiatives. 

Violation Ticketing 
The Public Health Protection Violation Ticketing Program will allow environmental health officers to 
issue violation tickets to facilities that violate specific public health regulations. Environmental health 
officers are empowered as enforcement officers to issue tickets for offenses under the Health Act, and its 
regulations, such as the sale of unfit food or failure to obtain a sewage permit. The amount of the fine will 
range from $100 to $300 depending on the regulation that is violated. Individuals or corporations 
receiving tickets will be required within a specific time to either pay the fine or challenge the alleged health 
hazard infraction in court. This is designed to increase compliance with health and safety standards. 

EHOCS is being enhanced to provide information on ticketing such as a number of offenses for which 
violation tickets were issued, number of tickets issued by each environmental health officer, and the 
amount of money collected in fines from each category of public health offenses. This data will be 
provided in detail and summary form to Public Health Protection headquarters and health units to allow 
strategic and tactical managerial decision making. 
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Hand Held Technology 
A future enhancement to EHOCS may include hand held personal computers which would allow for on- 
site data entry into EHOCS. A number of American jurisdictions and one Canadian municipality 
(Winnipeg) have incorporated systems utilizing hand held computers. At present, the city of Vancouver is 
conducting a pilot study on the use of hand held computers in the field for environmental health officers. 
There would be several advantages to instituting a system of hand held personal computers for field use. 
Hand helds would be a valuable time-saving device since "point-of-inspection" entry would eliminate the 
step of writing reports and having to rekey the information which would free up more time for health 
unit clerks and possibly eliminate errors. Depending upon the type of hand held personal computer 
chosen, reports could be customized so that they are straightforward and educational for the recipient. 
Furthermore, multiple copies of standardized and professional looking reports could be printed on-site. 
Although there is no time line set for the incorporation of the hand held technology into EHOCS, it is 
being considered in the development of a management information system for the Ministry of Health's 
Milk, Meat and Fish Safety Program. Evaluation of this may provide information on proceeding with this 
technology for EHOCS. 

Conclusion 

To our knowledge, there is no other system in Canada comparable to EHOCS. The most significant 
advantage EHOCS has over systems is that it tracks the major portion of activity of environmental health 
officers in addition to inspections. Other systems record inspections only or include a manual component 
which is very time consuming. Several independent municipaYregiona1 district health departments have 
adopted EHOCS or have modelled their systems after EHOCS. 

EHOCS is rapidly becoming a valuable tool and resource for other agencies, cities, and provinces. 
Information on EHOCS' database has been requested from various agencies such as the British Columbia 
Ministry of Agriculture, Fisheries, and Food, the British Columbia Restaurant Association, and Planning 
and Statistics Division of the Ministry of Finance and Corporate Relations. Inquiries regarding the 
Foodsafe component of EHOCS have been received from the City of Saskatoon, Saskatchewan, the 
Northwest Territories and the Vancouver School Board. Health and Welfare Canada already uses 
EHOCS for its Foodsafe component. Manitoba and Ontario have inquired about EHOCS and 
Saskatchewan has recently acquired EHOCS and is modifying it to fit their own provincial needs. As 
EHOCS continues to evolve through new enhancements and improvements, the needs of all levels of 
users will be better met. 
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Synapse Health Resources Online 
Mr Robm K. Meter 

University of Nebraska Medical Center 

I. Background 
The University of Nebraska Medical Center, a major unit of the University of Nebraska, serves Nebraska 
through its programs in health professions education, research, patient care and community service. To 
provide health education and patient care information to isolated rural regions of the state, a 
comprehensive health information network was developed (Synapse Health Resources Online). The 
network is in it's third year of operation. 

Synapse's main objective is to provide health care information and communication in a timely and 
efficient manner to regional physicians, especially those rural 

physicians in Nebraska and eastern Iowa. It is expected that improved access to health care information 
and communication will translate to improved quality of care for health care recipients in Nebraska and 
the surrounding region. In addition, this type of data infrastructure is crucial to the concept of providing 
distance learning opportunities in a multi-disciplinary curriculum. 

II. Computing Environment 

UNMC's set of health information data are housed on a variety of assorted IBM and other mainframe 
systems. Synapse utilizes the Crosstalk Mk.4, version 2.0, communication softwarepackage to facilitate 
connection to the different mainframe systems. Special scripts have been developed with Crosstalk to 
provide menu-driven navigation through a front-end AT&T data switch (ISN) to various computer 
systems on campus. In addition, Synapse is also available utilizing the Microphone I1 product for use with 
the Macintosh. 

IIL Synapse Health Resources Online 
The University of Nebraska Medical Center resources available online via the Synapse network include: 

- Statewide electronic mail (IBM.PROFS). Synapse participants have e-mail capabilities with each other 
and faculty and staff at UNMC. In addition, since UNMC is part of the Nebraska state government 
system, Synapse participants can also use e-mail to contact state and local Departments of Health, the 
Nebraska Department of.Social Services, state legislators, and the Nebraska Governor's Office. Over 
4500 individuals have addresses on the statewide system. The PROFS system is also interfaced to 
BITNET and Internet. 

- Multi-specialty bulletin boards. UNMC has developed a series on bulletin boards for Synapse users that 
allow users to share ideas and participate in ongoing dialogue with other members of their profession 
or specialty. In addition, access to Bimet's discussion groups is facilitated through Synapse. 

- File transfer services. Synapse allows both binary and text file transfers. 

- UNMC News and Information. Most campus activity rosters and newsletters are made available online 
to Synapse users. In addition, the campus activity and academic calendar are kept online to allow for 
more efficient scheduling of activities. 

A. Health Information Databases. Synapse allows access to the following health-related databases: 

l. Community Physician Opening database (CPO). The CPO database was developed jointly by 
UNMC and the Nebraska Office of Rural Health. The database provides information on 
communities currently recruiting physicians, what specialties are being recruited, and the 
appropriate contact information within each community. 
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2. Online ordering from the McGoogan Library of Medicine. Most library materials can be ordered 
online. In addition, general reference questions and computer search requests can be facilitated 
and sent to library personnel. 

3. Drug Information Service. Synapse has developed an online drug information service for network 
participants. Questions concerning drug identification, adverse effects, dosage and other topics can 
be facilitated via Synapse. A user composes and categorizes his or her question and sends the 
request to a series of sites where pharmacy faculty members retrieve, research and answer the 
questions. Answers are returned electronically or phoned immediately if the answer is needed for 
immediate patient care. 

4. Nebraska organ Retrieval Information System. This database walks physicians through the 
process of organ retrieval. Clinical and legal issues are discussed. In addition, a general inquiry 
option is facilitated between the Synapse user and the Nebraska Organ Retrieval System 
headquarters. 

5. Patient Education Materials database. This database allows the user to browse through a listing of 
patient education materials available from UNMC and then order appropriate materials online. 

6. Physicians with an interest can also access UNMC's patient information system to continue to 
track the care of a patient referred to UNMC. Information such as radiology and laboratory 
reports and discharge summaries are provided through the Synapse network. 

B. McGoogan Library of Medicine. 

Synapse also provides access to the online card catalog of the University of Nebraska Medical Center 
McGoogan Library of Medicine. In addition, affiliated health care professionals can also access Mini- 
Medline's medical journal abstract database. UNMC's participation in Interned also facilitates connection 
to other library systems accessible via Internet. UNMC is currently installing a 21-deck CD-ROM system 
that will run off the campus network and be accessible to all Synapse users. 

C. Medicaid Eligibility Database. 

1.Synapse participants have access to the Medicaid Eligibility Database developed and maintained 
by the Nebraska Department of Social Services. This databases lists monthly Medicaid eligibility 
information in addition to possible lock-in situations or third-party liability situations. 

2. UNMC's connection to the state mainframe system also allows Synapse users to access the 
Nebraska Resource Referral System. This database is produced by the Nebraska Department of 
Social Services and shows resources (financial, counseling, etc.) available to state citizens. 

3. Access to the Nebraska Department of Health's internal information network, Nebraska 
HealthNetwork, is also provided. This network contains a health news clipping service, rosters of 
licensed health care providers and facilities, and a database monitoring the Nebraska's Certificate 
of Need process. 

4. A connection to the UNMC Bookstore local area network is also provided to Synapse users. Users 
can browse the titles of bookstore holding and order textbooks online. 

D. QMR and Scientific American Medicine's Discotest Programs. 

Synapse participants are also provided with a copy of the Quick Medical Reference (QMR) diagnostic- 
aid database developed by the University of Pittsburgh. In addition, eightcase sirnulations per year are 
provided to participants via Scientific American Medicine's Discotest program. Participating physicians 
can earn up to 32 credit hours per year of category one credits from the American. Medical Association. 
The package is also beneficial for ongoing training of physician assistants, nurses, and students of most 
health disciplines. 
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IV.Rural Health Education Network 
Recendy, a major effort was wdertaken at UNMC to develop the Rural Health Education Network 
(RI-IEN), which is a comprehensive, interdisciplinary program aimed at addressing the specific health care 
problems of rural Nebraskans including the critical shortage of health care professionals. 

UNMC has realigned and updated its curriculum in each of its colleges to facilitate an extended period of 
rural health training. It is anticipated that a period of one year will be spent in one of seven "hubs" across 
Nebraska. Students from each discipline will rotate out of the hub to different smaller "spoke" 
communities surrounding each hub during this rural training track. 

Synapse has been identified as the communication backbone for this statewide educational $fort. 
Programs are being implemented with the Colleges of Medicine, Nursing, Pharmacy, Allied Health and 
Dentistry to facilitate each college's needs. 

V. State Drug Information Network 
The Synapse network is about to embark on a joint effort with the UNMC College of Pharmacy to 
develop the State Drug Information Network. This effort will include adding personal computers in rural 
pharmacies across Nebraska and training local pharmacists to work with local consumers in retrieving 
health information from the Synapse network. The SDIN is being implemented with a grant from the 
Department of Housing and Urban Development. 

VI. Use of Synapse 
According to feedback from the rural users of Synapse, the information provided via the network is useful 
and timely. One physician in a remote area has remarked that the new access to CME provided by 
Synapse has made him feel that he is no longer a "Lone Ranger". Another physician has provided 
feedback on the usefulness of decision-support tools on the network. "I'm very confident in dealing with 
90% of my patients' symptoms when they are in the office. It's that other 10% that I need help on and 
QMR helps me get a handle on the proper path of diagnosis for these patients", says a Family 
Practitioner from rural Nebraska. 

Other input solicited from Synapse users indicates that the most popular databases include the journal 
article database, QMR decision-support, and Scientific American Medicine's Discotest program. The 
Medicaid Eligibility System is also very popular with rural clinic administrators. 

Two negative issues mentioned by users pertain to the lack a toll-free mechanism for accessing the 
Synapse network. In addition, Synapse has had repeated comments about the lack of searching time for 
physicians. Many physicians simply do not have the time they desire to access the system because of a 
hectic rural clinic schedule. 

Currently, the Synapse program includes over 325 health professionals from approximately 115 sites in 
56 communities across Nebraska and Iowa. In addition, many campus faculty and staff members have 
access to Synapse. The S ynapse department supports the network with 5.1 FTE's. 
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CHlRPP 
The Canadian Hospitals Injury Reporting and Prevention Program 

an G. Mackenzie and Gregory J She-
Laboratory Centre for Disease Control, Health and Welfare Canada 

Background 

It is only recendy that the importance of unintentional injuries as a health problem has begun to be 
appreciated. Despite their importance as causes of mortality and morbidity"u among Canadians and their 
great economic cost to so&@, little research has been done to help us learn how best to intervene to 
prevent injuries. 

In April of 1989, to help reduce the number and severity of childhood injuries, the Deputy Minister of 
Health and Welfare Canada instructed officials of the Health Protection Branch to implement a three year 
feasibility program of hazard identification with respect to children. Constraints of time and money 
precluded development of an original program. After a survey of existing programs, it was decided that 
the Australian National Injury Surveillance and Prevention Program (NISPP) could meet Canadian 
Needs. The government of Australia kindly provided NISPP's ISIS software at no charge and CHIRPP 
was based on the Australian program. 

CHIRPP operates as a partnership between Health and Welfare Canada and local hospitals. The hospitals 
collect data on injured patients who visit their emergency rooms. Health and Welfare Canada's 
Laboratory Centre for Disease Control (LCDC) coordinates the data collecting activities of the hospitals, 
provides technical support and advice on handling the data and serves as a source of scientific expertise in 
the use of the information available from the injury data. 

Data collection at the ten paediatric hospitals in Canada began in April of 1990. Since then the program 
has been expanded to include three general hospitals. The Stanton Hospital in Yellowknife began data 
collection in January of 1991 and a year later this hospital also began to contribute reports from six 
nursing stations that are located through the Canadian North. In September of 1991 L'hiipital Enfant 
JQus in Quebec city joined CHIRPP and the Medical Services Branch hospital in Sioux Lookout, Ontario 
began data collection in July of 1992. 

To reflect the participation of both general and paediatric hospitals in CHIRPP and to better describe 
their role, the program's name was changed in the spring of 1992 from the "Children's Hospital Injury 
Research and Prevention Program" to the "Canadian Hospitals Injury Reporting and Prevention 
Program". 

Collection of CHIRPPdata 
CHIRPP is an emergency room-based program that collects information not only on what happened to 
the injured patient but also on how or why it happened. A patient who comes to the emergency room of a 
participating hospital because of an injury is asked to fill in the front of the CHIRPP form. Information 
about when, where and how the injury occurred is recorded by the person who generally knows the most 
about it, that is the patient or, if the patient is a young child, the adult who has brought the child to 
hospital. When the patient is seen by the physician, he or she completes the back of the CHIRPP form 
noting the nature of injury and body part injured for up to three injuries as well as how the case was 
handled in the emergency room (e.g. treated and released, admitted). Information on the form is generally 
coded, entered into the CHIRPP database and available for use, within a few months of the occurrence of 
the injury. 

CHIRPP is unique in the type of information it can provide as well as in the timeliness with which that 
information can be made available. The pre-event information about how injuries happen, which is not 
available elsewhere, can be used both in the design and the evaluation of injury prevention programs. 
CHIRPP data are much more up-to-date than those of the traditional injury mortality and morbidity 
reporting done by Statistics Canada. 
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While the CHIRPP database provides a valuable source of information, one must remain aware of its 
limitations. CHIRPP does not attempt to collect information on every injury occurrence. Rather, CHIRPP 
aims to capture cases that are representative of all injuries treated in the emergency rooms of participating 
hospitals. I 

Because the program opa te s  only in hospital emergency r F m s  there is no possibility of including some 
injured persons in the CHIRPP database: (those who do not seek care, those who are seen in health 
professionals' offices or at non-pamcipating hospitals, those who die before they can be brought to the 
emergency room). Furthermore, since most of CHIRPP's data comes from paediatric hospitals, which are 
in major cities, older teenagers and adults, as well as native and rural populations are under-represented 
in CHIRPP. 

While these limitations must be kept in mind when using CHIRPP data, they do not interfere with the 
usefulness of the data that are available. A great deal can be learned by comparing selected injuries (e.g. 
those associated with a selected item or those that occur in a selected place) with all injuries in the 
database. Questions such as the following can usefully be answered. Do the age and sex distributions of 
the patients in the two groups differ?, what about where the injury occurs? other factors involved? the 
nature of the injuries incurred? the treatment required? Are there combinations of factors e.g. age sex and 
location and time of day that define groups that are at particularly high risk of certain types of injury? 

Of more concern than limitations associated with program design is the fact that not every person seen at 
the emergency room of a participating hospital is included in the CHIRPP database. We know that 
CHIRPP data presently underestimate the frequency of severely injured patients who often bypass the 
usual emergency room administrative procedures such as receiving a CHIRPP form. In addition, for one 
reason or another, some people who should be given a form are not, some who are given a form may 
choose not to complete it, and physicians may fail to complete their part of the form. A study is presently 
underway to determine if such events affect the representativeness of the data and steps are being taken to 
follow-up on severely injured patients and to improve compliance on the part of staff and patients. 

Use of CHIRPP data 
Each hospital that participates in CHIRPP maintains ownership of its own dam and has the capacity to 
analyze that data to respond to locally generated questions. Local hospitals can also use their own data in 
their own studies and in collaboration with researchers from local health units or universities. LCDC 
combines data from the participating hospitals to provide a national information resource, enabling the 
study of rare events and providing a wider view than is available from any one hospital's data. To date, 
most of the analysis of CHIRPP data has been done by CHIRPP staff at LCDC. 
CHIRPP staff frequently use the data to provide brief responses to questions from a variety of sources. 
The most frequent questions concern injuries associated with activities (e.g. horseback riding, body 
checking in hockey) injuries associated with products (eg. baby walkers, the metal hooks on pegboard 
displays in stores) and about injuries that occur in specific places (e.g. playgrounds, daycare centres). A 
recent review of the requests for information from CHIRPP showed that 42% came from individuals or 
organizations working in health fields, 27% were from the media, 13%were from government agencies 
(federal, provincial and municipal), 10% were from other organizations and 10% came from individuals. 

CHIRPP staff also use the data for more detailed studies. Work has been done, or is underway, on injuries 
associated with trampolines, bums and scalds, injuries that occurred at daycare centres, sports-related 
injuries, and injuries associated with playground equipment. 

Since it is not possible for the small CHIRPP staff to fully use the wealth of information available in the 
CHIRPP database, we are open to requests from other researchers to join us and the participating 
hospitals in using the CHIRPP data. Such collaboration may be local, involving work with the data of an 
individual hospital, or may require the use of all relevant records contained in the main CHIRPP 
data base. 
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At present, the entire CHIRPP database is only accessible at LWC. Howeveq if a researcher wishes to 
undertake a project using CHIRPP data, it is possible to release a copy of a selected subset of the data in 
the form of an ASCII file. Such data release requires approval of the research protocol by CHIRPP staff as 
well as the permission of each CHIRPP director to release the relevant data from his or her hospital. 

Recent developments 
Technical 
Early in 1992, Peter Hartley, author of the Australian ISIS software, completed a major rewrite of that 
software under contract to LCDC. The resulting CHIRPP software is more flexible, faster and more 
efficient. Because it requires a 386 computer with 3 megabytes of RAM,the computers of all of the 
participating hospitals were upgraded by LCDC in February of 1992. 

Data handling 
By July of 1992 the CHIRPP database comprised approximately 124,000 records. 

When CHIRPP forms are appropriately distributed to injured patients, information about how the injury 
occurred is provided by a high proportion of them. Unfortunately, compliance by physicians has not been 
so good and CHIRPP staff in the hospitals have had to spend too much time tracking down charts and 
abstracting information that the physicians should have provided. To improve compliance we have 
engaged CHIRPP coordinators at all of the participating hospitals. Their role is to: 

- work with the local CHIRPP director to develop systems to assure the appropriate distribution and 
completion of CHIRPP forms; 

- follow-up on patients who were missed because the severity of their injuries precluded completion of 
the form in the emergency room; 

- use the local CHIRPP data to produce basic reports and provide feed-back to hospital staff, showing 
them the kind of information that can be obtained. 

To improve the quality of the information in the CHIRPP database, we have moved the data coding and 
data entry operations from the hospitals to LCDC where several coders work under the direct supervision 
of CHIRPP staff. The change was necessary because the coding schemes for some of the variables are 
complicated and we found that it was too difficult for clerks working in isolation to code with sufficient 
accuracy. 

Plans for the future 
-Although we expect CHIRPP to expand over the next few years, we do not foresee a great increase in the 

number of participating hospitals. We are more interested in assuring the quality and representativeness 
of the data obtained than in having a large number of hospitals contributing data. Any new participants 
will have to bring something to CHIRPP. That something might be community-wide coverage, which 
would permit the calculation of injury rates, or representation of a group that was previously missing or 
under-represented in CHIRPI? 

In the near future the CHIRPP software and database will be installed on a multi-user computer system. 
Participating hospitals and others who regularly use CHIRPP data, such as Consumer and Corporate 
Affairs Canada, will then be able to have direct access to the entire database. 

In 1989, CHIRPP was funded as a three year feasibility study. Since then it has been amply demonstrated 
that the CHIRPP approach is not only feasible from a technical point of view but also that it is capable of 
providing high quality information on risk factors for injury. In the spring of 1992, the Minister of Health 
and Welfare Canada announced that CHIRPP is an official program of the Brighter Futures Child Health 
Initiative. The funding that has been provided will support the consolidation and expansion of CHIRPP 
over the next five years. 
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Shared Health Information: 
Catalyst for Partnership 

Barry Gray, Executive Director 
System Division, B.C. Ministry of Health 

Introduction 
A key objective of the BC health system is to strike an acceptable balance between the cost of health and 
the quality of health. Several approaches to achieving this objective are under active discussion in B.C. 
and in other jurisdictions. 

Recommendations contained in the October 1991 report of the British Columbia Royal Commission on 
Health Care and Costs suggest that one way in which this objective can be met is to adjust the health 
system at the community level and at the province wide level such that, among other things, the resulting 
health system is more 'integrated' in the sense of improved decision making with respect to health services 
that are effective, improved quality in the delivery of services that are provided and improved continuity 
of service provided to individuals. In essence, the notion of 'integrated' implies the necessity to build 
effective partnerships between all elements of the health system. 

Such an adjustment in BC (and in other jurisdictions) will require fundamental changes to the way in 
which health related information is managed and used. One of the more significant changes required will 
be the necessity to improve the degree to which health related information is shared among components 
of the health system. 

The Shared Health Information Concept 

The improved ability to share health related information is referred to, for purposes of this paper; as the 
'shared health information concept'. To be specific, the term 'shared', as used in the context of the 
concept, embodies the following attributes: 

shared health information 

- is of consistent quality 

- is known to exist by those who require it 

- is accessible with the information owner's permission 

- is in a format suitable for its intended use 

The shared health information concept envisions the ability to share health related information among 
those who have need to access the information. The concept focuses on the prospective use of health 
related information. That is, the use of health information in direct, operational support of the health 
concerns of an individual or population group. Also included in the concept is the retrospective use of 
health information for long term effectiveness evaluation and for overall system management. Howevel; 
it is the prospective use of health information which will provide the greatest benefits in terms of cost 
management and quality enhancement and in terms of supporting an operational, integrated health 
system. 

Broadly, there are two classes of information that need to be shared prospectively and retrospectively: 
clinical information which pertains to the health status or medical history of an individual or a 
population group and administrative information which is necessary to support the health process. 

For purposes of this paper (other.models are clearly possible) health information sharing implies access to 
required information among the following four major groups: (which overlap) 

health care providers: individualdorganizations engaged in the provision of direct care services (eg. 
physicians, institutions, pharmacists); 
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health promotion practitioners: individualdorganizations engaged in the provision of health 
promotion or health protection services (eg. public health agencies); 

individuals who udshould be responsible for their own health; 

health management: individualdorganizations engaged in the management (target setting, resource 
allocation, quality assurance, performance evaluation) of the health system 

It is important to note that the concept of health information sharing is NOT predicated upon the 
utilization of any specific technology. The choice of technologies utilized to implement the concept should 
only be determined AE;TER the stakeholders in the concept have identikd WHAT information needs to 
be shared. It can be expected that, in the long term, a mix of computer and communications based 
technologies will be required. 

The Benefits 

The improved sharing of clinical and administrative health information can contribute to containing cost, 
maintaining, or enhancing, quality and developing and operating a more integrated health system. 
(examples: reduced utilization; reduced administrative costs; timely, accurate information leading to 
better decision making by health professionals and individuals). Further, it is important to note that cost 
containment AND health quality can be achieved AT THE SAME TIME via improved health 
information sharing. 

Specifically in terms of developing or improving integration, or partnerships, within the health system, 
improved health information sharing can act as a catalyst for structural change in the health system 
including: 

potential new roles and/or enhanced responsibilities for providers, institutions, managers and 
individuals 

potential for decentralization and/or consolidation 

potential for increased use of telemedicine 

The Shared Health Information Concept in Other Jurisdictions 

There are many activities underway at present internationally and within other provinces in Canada 
which are examples of health information sharing. A number of these activities need to be investigated 
closely for their potential applicability to BC. 

A recent report (December 1991) prepared under the auspices of the Science Council of B.C. titled 
'Sharing health Information: An overview of Fifty Projects' is assisting in the review of work completed or 
underway in other jurisdictions. 

Some specific activities of preliminary interest to B.C. are: the Exeter Care Card project, the Singapore 
Medinet project, the Dutch 31 Inter-Institutional Information Exchange projecr; the French Connection 
project, the Ontario Sioux Lookout Zone project 

The Foundation for Shared Health Information in B.C. 
Some parties interested in shared health information feel that British Columbia is unique in the world in 
having an infrastructure which can be the foundation for the improved sharing of health information. 

Specifically, B.C. has in place at the present time: 

an unique identifier for each individual in contact with the B.C. health system (this number is called the 
Personal Health Number) 

an existing, capitalized, electronic network between the majority of physicians in the province. The 
primary purpose of this facility, known as Teleplan, is to permit physicians to submit electronic claims 



278 Synergistic Linkages: Prof&onal 

for payment to government. Teleplan is also used by many hospitals. This facility can be expanded for 
other purposes. 

a province-wide electronic mail system linking the public health offices, mental health offices, alcohol 
and drug offices and extended care services operated directly by the Ministry of Health 

a number of services provided by the private sector which support the electronic communication of 
health information among specific health professionals 

a government and private sector telecommunications infrastructure which can readily support the 
expansion of communications 

a group of stakeholders within the public and private sectors who are, in general, enthusiastically 
interested in the concept of shared health information 

access to a range of resources to design, implement and operate the concept 

In addition, there are a number of activities in the planning and/or development stage which will further 
add to the B.C. foundation, including: 

a single, shared repository of demographic information pertaining to all persons holding a Personal 
Health Numbec The intention is that this Client Registry will, in the long term, be shared among all 
components of the health system 

a province-wide prescription profile registry for all persons holding a Personal Health Numbec This 
information will be shared among pharmacists 

a wide range of projects underway or proposed that will address health information sharing for a 
specific set of constituents (eg. the ETHI project sponsored by the Greater Victoria Hospital Society as 
described elsewhere in these proceedings) 

To date, shared health information plans and activities in B.C. are each proceeding on a limited scope 
basis. Each individual activity has defked its scope to be a subset of the total health community or a set of 
designated individuals. There is no overall strategy as to how these various activities can be pulled 
together to support a truly integrated health system. The danger at the moment is that different standards 
may emerge with each individual operational system or project to the extent that province-wide sharing 
becomes difficult and/or expensive. 

The Constraints 

Given the interest in the concept of shared health information and the foundation which exists within 
B.C., it is useful to ask why the concept is not yet being implemented on a province-wide basis. (this 
question might also apply to other jurisdictions). 

In order to successfully implement the concept of shared health information in B.C. on either a local basis 
or a province-wide basis, five key factors are required: 

1. there must be agreement among the stakeholders as to what information needs to be shared in order to 
control costs, improve quality and support the integration of the health system (since the cost of 
sharing ALL health related information would be excessive, there must be agreement as to a restricted 
set of information which must be shared) 

2. having defined what information is to be shared, there must be agreement as to how the information 
will be coded in a standardized fashion 

3. there must be agreement as to the legal and ethical right to share the information 

4. there must be a means of communicating the information between parties 

5. there must be a willingness to share information by those who 'control' the information 
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Lack of agreement as to the resolution to these issues is, in large part, the primary reason why little 
progress has been made in implementing the shared health information concept specifically at the 
province-wide level. These issues are difficult to resolve; the solutions ate groundbreakii in many 
respects. Resolution to many of the issues lies outside the health sect04 for example, in the legal sectoc 

At the provincial level, the overall scope of the issues is very large and it is difficult even conceptually to 
determine how or where to start an implementation activity. 

In B.C., the author's experience has been that while most health care professionals, administrators, public 
servants and members of the public can readily perceive the potential benefits of the concept at both the 
local community and province-wide levels, and are in fact anxious to proceed with implementation, 
discussion related to the above issues quickly shows that there is little consensus as to resolution of the 
constraining factors. 

In addition to the above, successful implementation is also predicated on the availability of capital 
funding, the ability to successfully manage large scale change and the ability to quantitatively demonstrate 
a positive payback for the investment made. 

Finally, and importantly, the 'culture' of the health system must be such that open discussion and change 
is possible. 

These factors must be addressed if the concept of shared health information is to be successfully 
implemented in B.C. at the community level and at the province-wide level. The good news is that there is 
a growing interest among health delivery professionals and health administrators as to the need to 
proactively build upon the infrastructure and opportunities which exist in B.C. and to manage the 
evolution of the concept from a province-wide perspective. 

Shared Health Information and Community Health 
The world of community health is clearly included in all of the above discussion. Implementation of the 
shared health information concept can lead to improved cost management and improved quality in 
relation to community health activity. In addition, by definition and in practice, developing the shared 
health information concept within a community health perspective will result in improved partnerships 
among the stakehdders in community health. 

In the author's view, a starting point for community health development of the shared health information 
concept is the identification of, and agreement upon, the key information items that need to be shared 
among community health stakeholders. These information requirements need to be applicable to a local 
community and, in the author's view, at the provincial level. 

Development of consensus as to the what information needs to be shared within community health will 
lead to the development of partnerships within community health. In addition, as the health system 
becomes more integrated, the definition of community health information needs will expand beyond the 
traditional community health boundary thus requiring, and resulting in, improved partnerships between 
community health and other traditional components of the health sectoc 

summary 
The following summarizes the main points presented in this paper: 

the objectives of cost management, quality enhancement and health system integration wiU require an 
improvement in the ability to share health related information among health care providers, health 
promotion practitioners, health management and the public 

there are many health information sharing activities underway in B.C., however, these activities are 
largely proceeding in isolation from each other - 
the primary factors constraining implementation of the health information sharing concept include: 

- agreement as to what information needs to be shared 
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- agreement as to how to code the information 

- agreement as to the right to $hare the information 

- a means of communicating the information 

- a willingness to share 

it is extremely difficult to get consensus on these factors 

system wide benefits will be achieved with system wide implementation 

B.C has a excellent foundation for system wide sharing; we are facing each of the constraints noted 
above; we don't have any magic solutions 

our approach to date, and recommended for the future, is that the starting point is to try to get 
consensus as to what health information is required to be shared 

implementation of health information sharing will lead to improved partnerships within community 
health and between community health and other sectors of the health system 

Invitation 
As has hopefully been communicated in this paper, B.C. has a serious and active interest in the concept of 
health information sharing. We believe it is a necessary factor in improving the management and 
operation of our health system and we believe we have taken some steps towards implementation of the 
concept. However, we recognize that we don't have all the answers (or maybe even all the questions) and 
that we can learn much from those who have preceded us or, like us, are also interested in the concept. 
The author would welcome any and all assistance extended. 
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On Site Health Promotion Professional Development 
Irving Rootman, 

Directol; Centre for Health Promotion 
University of Toronto 

Toronto, Ontario 

Richard DeStefano 
Director, Northern Ontario Teleconference Network Inc. 

Sudbury, Ontario 

Gwynneth Wallace 
Director of Communications 

East York Teaching Health Unit 
East York, Ontario 

Introduction 
The idea for a teleconference series on health promotion arose at a consultation organized by the Centre 
for Health Promotion at the University of Toronto about two years ago. At that consultation, a number 
of participants urged the Centre not to forget about people working in health promotion outside of the 
Metropolitan Toronto area and to try to devise a way of reaching them on an ongoing basis. 

Following the consultation, the Director of the Centre for Health Promotion was approached by the 
Director of Communication$ of the Teaching Health Unit at East York Health Unit, which had recendy 
become affiliated with the Centre. She suggested that she spend the 10% of her time allocated to the 
Centre to establish a teleconference series as a way of meeting the need for health promotion professional 
development identified at the consultation. Specifically, she proposed discussing the possibility of 
establishing such a series with Northern Ontario Teleconference Network Inc. (NOTN)which had 
previously approached her Unit about doing teleconferences in health promotion. 

W~ththe Director's agreement, she did so and NOTN enthusiastically agreed to collaborate with the 
Centre and East York Teaching Health Unit in this enterprise. A six month contract was negotiated and 
an initial series embarked upon. As a result of initial success, the contract was subsequently extended for 
another year. 

This paper describes the partners in this endeavour, how the teleconference works, what programs have 
taken place, what programs are upcoming and how to access this educational service. 

The Partners 
The Centre for Health Promotion was established in the Division of Community Health at the University 
of Toronto in 1990with a mandate of research, education and training and service in the field of health 
promotion, defined by the World Health Organization as "the process of enabling people to increase 
control over, and to improve their health." Education and training are obviously key to the realization of 
this definition of health promotion, as knowledge and skills are fundamental in helping people to increase 
control over the factors that affect their health. Thus, in the short time since its establishment, the Centre 

.has expended considerable effort on education and training. This has been accomplished through 
seminars, workshops, conferences, symposia, public lectures, publications and through providing support 
to the existing education programmes at the University of Toronto, including the professional Master's 
degree programme in health promotion. The teleconference series is one of the most important ways of 
accomplishing this component of the Centre's mission. 

The Northern Ontario Teleconference Network IncJReseau Nord Ontatien de Teleconference Inc. was 
incorporated in 1987as a non-profit, noncharitable organization to provide cost effective and efficient 
information packages to institutions and agencies within Canada. This is done through live 
teleconferencing programs, videolaudio tapes, and CD-ROMS. Since its establishment NOTNIRNOT 
has provided over 2000 live audio seminars to over 135,000 participants. 
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East York Teaching Health Unit 
East York Teaching Health Unit is one of eight Ontario Health Units, which participates in public health 
teaching, research, service and advocacy through the Teaching Health Unit Programme. The Programme 
is a partnership of the Public Health Branch, Ontario Ministry of Health, designated official health 
agencies and health science faculties of Ontario universities. Alliances with official health agencies, 
community agencies and educational institutions are an important part of the Programme. 

East York Teaching Health Unit, as an Affiliated Unit of the Centre for Health Promotion is able to 
contribute to continuing education for public health and other health professionals aaoss Canada. 

The role of East York Teaching Health Unit in the Health Promotion Teleconferencing Series, is to work 
with the very able professionals, who participate in the collaborative venture by providing the 
teleconference presentations as their contribution to the Centre for Health Promotion. 

Subject and speaker selection, publicity and program promotion are coordinated by the East York's 
Director of Communications. 

The Teleconference 
As will be demonstrated at the lTCH Conference, the actual teleconference involves establishing a link 
with each participating site using a modular telephone (i.e. a telephone that has a receiver where the cord 
can be detached from the jack in the wall). Either a speaker phone or a special receiver can be used. Slides 
or transparencies are sent to participants prior to the presentation and they are shown at the appropriate 
points during the presentation at the instruction of the presenter. Paper copies of charts or figures or other 
print material can also be provided. Itis possible to have as many participants as the room can reasonably 
accommodate. 

At the broadcast site or sites, the presenters use special microphone and receiving equipment provided by 
NOTN in advance of the presentation. They can speak from a sitting position with or without a text or 
notes. It is possible to have more than one presenter. Sometimes, someone serves as an online host. 
Usually the presenter speaks for about 45 minutes, leaving time for questions afterwards. However, it is 
also possible to pause during the presentation for questions. 

At the bridge(s), usually in Sudbury, NOTN staff establish and maintain telephone contact with the 
participating sites and monitor the presentation. They open the bridge to allow the sites to ask questions, 
at the direction of the presenters. They also record the session on audio tapes, which are made available at 
nominal cost after the presentation. 

Programmes to Date 
To date eight programmes have been done as part of the health promotion series. They began in January 
of this year with a general lecture on "Health Promotion: Past, Present and Future" delivered by the 
Director of the Centre for Health Promotion, who has usually been the on-line host. Following that, there 
were five monthly lectures on more specific health promotion topics: healthy public policy, healthy 
communities, community development, social marketing, and sex education programming in schools. 
These lectures were delivered by experienced and knowledgeable speakers. 

The series resumed in September with a lecture on planning by the Chief Medical Officer of Health for 
Ontario and in October with a lecture on health promotion theory by a professor in the Department of 
Behavioural Science at the University of Toronto, who teaches in the Health Promotion Programme there. 
Over this time period, the number of sites has grown from six to about thirty from all aaoss Canada, 
suggesting the series has been well received. Evaluation forms, completed by participants have indicated 
there is high satisfaction with the programmes. Participants come from a variety of settings including 
public health departments, hospitals, community health centres, and community and government 
agencies. 



Synergistic Linkages: Professioml 

Upcoming Programs 
The following is a list of upcoming programs: 

October 20,13:00-14:OO (Eastern lime) Demographic Profile and Social Issues Faced by Urban Indians 

October 27,13:00-14:W Health Issues: Barriers and Access to Health Care 

November 3,13:00-14:OO F&= Directions: Innovative Health and Social 

November 12,15:00-16:OO Community-Wide Health Promotion Program: Physical Activity 

December 10,15:00-16:OO Advocacy for the Inexperienced and Timid 

As can be seen, the programmes continue to be varied, in order to provide something of interest to a 
range of audiences. 

Signing Up 

To register for all or some of the upcorning programmes, all you have to do is call 1-800-668-6782, 
indicate that you wish to do so, and provide relevant information to ensure access. It is recommended 
that you do so at least three weeks in advance. Prior to the teleconference, you will receive in the mail any 
print or visual materials needed for the session, for which you have registered. The cost is less than $100 
plus long-distance phone charges. On the day of the teleconference, simply dial the number cited in the 
materials sent to you to participate in the programme, and invite your full complement of staff to become 
involved. 

Conclusion 

Although we are hesitant to reach premature conclusions, it does appear as if the health promotion 
teleconference series is on the way to becoming a great success, reflecting effective collaboration between 
the private sector, government, the university and professionals. Moreover, we feel that we have only 
begun to tap its potential. We hope that this presentation will help us to go even further by allowing 
participants to express their ideas, needs and suggestions. 
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