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ABSTRACT 

This Master's Degree Project set out to integrate human factors considerations into the design 

process. Tlie aim of the project focused on the management of a multi-dose medication regimen by 

elderly people with mild dementia and dexterity difficulties. 

The research investigated patient compliance issues, the needs and requirements of self-

medication of the target user group, and pill management products that are currently on tlie local 

market. The research was synthesized into a set of design specifications that were then used to 

guide the design generation and development. Finally, the specifications were used to evaluate the 

final design concept. 

Keywords: Industrial Design, Transgenerational Design, Human Factors/Ergonomics, Design 

Process, Aged, Pill Box, Memory, Quality of Life. 
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1.0 INTRODUCTION 

1.1 BACKGROUND STATEMENT OF THE PROBLEM 

Many people take pills and tablets for a variety of reasons. Medication scenarios can include 

healthy people who are taking vitamins supplementing their nutritional requirements, those who are 

taking prescribed doses of medication as part of a treatment regimen for a specific ailment, and 

those who are chronically ill and are taking medication as a maintenance measure. 

Whether medication regnnens are preventative, treatment or maintenance oriented, there are 

many human factor issues that can influence a person's ability to follow through on their specific 

treatment. The ability of a person to contribute to their health treatment program is called 

compliance. Non-compliance brings a range of consequences, ranging from wasted time and 

money to more serious results such as death. The reasons for non-compliance include social, 

psychological, cultural, behavioral and physical issues. These issues may be part of the person's 

initial make-up or may result from complications from a particular disease or treatment. 

Initial investigations into this problem began by looking at multi-day medication organizers, or 

pill boxes. While many of the frustrations expressed about the organizer were related to physical 

limitations, such as the inability to open the compartments and get the pills out, it also became 

apparent that there were psychological and behavioral factors that contributed to non-compliance. 

A variety of pill boxes and medication organizers have been designed and are on the market which 

attempt to address some of the problems that prevent compliance, but often fail to provide an 

adequate solution for self-medication and full compliance. 

1.2 OBJECTIVES 

The major focus of this project is to integrate human factors considerations into the design 

process by defining the user needs for self-medication compliance for a specific user group. This 

will require investigation and exploration into some of the current issues pertaining to compliance 

and self-medication and the implications these may have on design. Another aim will be to 

translate the relevant human factors considerations into a set of criteria that will then be 

synthesized into a design concept. Finally, an underlying objective will be to apply an appropriate 

strategy to help guide the design process and project. 
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1.3 METHODOLOGY 

1.3.1 USER-CENTERED DESIGN 

The industrial designer may emphasize certain aspects of a design project depending on the 

problem and its objectives. Some problems may require a focus on manufacturing and related 

processes, marketing, environmental sensitivity, or self-expression. The main focus of this project 

is to create product value by satisfying the wants and needs of the consumer. In user-centered 

design, the wants and needs of the end user of a product are the primary focus in the design process 

and design evaluation (Adams, 1990). Human factors becomes a useful tool for the designer in 

meeting the user's needs, since it is the study of psychological and physical characteristics of 

people and their interactions with objects and environments. 

1.3.2 THE DESIGN AND STRA TEGIC PROCESS 

There are many different design process strategies and methods available to the designer and 

the particular approach used depends on the designer, the context and the nature of the design 

problem. The design process is essentially a creative problem-solving activity in which each design 

project begins with a problem and aims to find an appropriate final solution. 

John Knefeldt's design process model (Fig.l) is one of the few models that incorporates both 

human factors and design considerations and because of this I chose to begin with this model. 

What is the Problem? Because Knefeldt approaches 

the design process more from a 

human factors viewpoint, I 

made some adaptations to meet 

my needs as a designer and the 

project. 

Identify Needs 
_i_ 

Information Phase 

Consumer Phase 

Planned Research 

Hazard Analysis 
I — 

Specifications 

Creative Design Session 

Conceptual Desiqn 

Prototype Design 

Verification 

Final Solution 

What Exists? 

What's Wanted? 

What's Real? 

What's Safe? 

What's Required? 

Ideation 

Concepts 

The Product 

Does it Work? 

End 

Figure 1: Kriefeldt's Design Process 

In this project I viewed the 

basic phases of design as 

defining the problem, 

conceptualization, concept 

evaluation and presentation of 

the final solution. Using John 

Kriefeldt's design process 
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model as a guide, I expanded these basic phases into nine steps of the design project. I labeled 

these Design Statement, Initial Investigations, Problem Definition, Research and Analysis, Design 

Specifications, Concept Generation, Design Proposal, Design Evaluation and finally, the 

Conclusion. 

Each of these steps also reflects either convergent or divergent thinking and tire alternation 

from one to the other. The Design Statement step reflects convergent thinking, the following step. 

Initial Investigations divergent and so on. (Fig.2) 
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phases of the process. 

Figure 2: MDP Design Process and Strategy 

In contrast to the spiral metaphor is the linear model which takes the designer through a direct 

sequence of steps from the beginning to the end of the problem with no iterations. This model does 

not allow much creative freedom and seriously hinders the possibility for innovative ideas to 

emerge. 

For practical purposes, most design process models tend to be a combination of both the spiral 

metaphor and the linear model (Cross, 1989), constraining the design process according to the 

objectives of the project while also allowing for some iterations within these constraints where 

appropriate. 
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Given the nature of this MDP project, 1 chose to use a relatively linear model of the design 

process as my overall design strategy, allowing for minimal iterations. This approach would help 

me constrain the project to make it manageable and move it forward within a specific timeframe, 

yet, allow for a certain degree of creativity and innovation within the concept generation phase. 

1.4 SCOPE 

As the main objective of this project is to define and integrate the relevant human factors 

considerations into the design process, the design will only be taken to the concept stage and 

evaluated to this point. While there are human factors methods that could be applied in the 

evaluation phase, their elaboration is secondary to the main emphasis of this project and could be 

the beginning of a separate projects. 

Materials specification, production processes and aesthetic theory, which are generally 

considered part of a design proposal, are outside the scope of this project. 

1.5 OVERVIEW OF THE DOCUMENT 

The organization and layout of this MDP reflects the design strategy and process as outlined in 

The Design and Strategic Process (Section 1.3.2). The document contains five chapters as well as 

an introduction and concluding chapter. These five chapters are: Initial Investigations, Problem 

Definition, The Users and Existing Products, Design Specifications and Implications for Design. 

The Initial Investigations chapter sets out to investigate some of the current issues relating to 

design and the older person, and medication compliance issues through literature reviews. From 

this, the Problem Definition chapter focuses and constrains the project problem to the specific user 

groups and context. The Users and Existing Products chapter diverges again to explore what the 

human factors considerations are, what is wanted by the users, and what exists in terms of 

products on the market. The Design Specifications chapter consolidates the previous research into 

a useable set of criteria to guide the next divergent phase, conceptualization. The 

conceptualization phase is the first part of the Implications for Design chapter and explores 

through ideation sessions of sketching and sketch modeling potential design concepts. A design 

proposal is developed around a design synthesis from which suggestions for design evaluation are 

then made. A summary and recommendations concludes the project. 
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2.0 INITIAL INVESTIGATIONS 

2.1 INTRODUCTION 

In order to narrow my topic and make it a more manageable project I needed to familiarize 

myself with some of the issues surrounding the use of medication organizers. I did this through 

informal discussions and a literature review on patient compliance. The final section of this chapter 

summarizes my explorations and begins to clarify my focus and direction for the project. 

2.2 EARLY EXPLORATIONS 

I discussed the problem of patient compliance and use of a medication organizer, and intentions 

of the project with various people who were, or are, in some way affected by the issues. Some of 

these people were non-professionals who have had a friend or family member that required 

medication and related their first-hand experience with the problems, while others have worked in 

related fields or are doctors, pharmacists, nurses, and occupational therapists that currently 

experience the problems of helping someone self-medicate, and encounter a variety of related issues 

and concerns. All of the people interviewed concurred that there is a problem of non-compliance, 

and that there are limitations, with sometimes very serious consequences, with the use or 

mismanagement of a multi-day pill organizer. 

2.3 COMPLIANCE ISSUES 

2.3.1 OBJECTIVES 

The main objective of this literature review was to familiarize myself with the issues 

surrounding compliance and to introduce myself to some of the terms and topic areas. I was 

hoping to also discover similar investigations or other background information that may relate to 

industrial design and a possible direction for industrial design intervention. 

2.3.2 INTRODUCTION 

There is considerable interest and concern in non-compliance issues as reflected in medical and 

behavioral science literature (Conrad, 1985). Patient compliance is a large and complex issue and 

is a concern for all involved. As there are so many interrelated variables that contribute to non-
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compliance, there is not likely to be one all-encompassing solution to the problem. Medical advice 

is sought by patients with every description of concern or ailment and 'at the end of the medical 

visit a specific treatment recommendation is usually formulated, but despite considerable 

investment of both parties and the serious health consequences that might result, the chances are 

really quite good that the patient will fail to follow the hard-earned medical advice.'(DiMatteo, 

1982) Ultimately, health care regimens are useless if they are not followed (Cameron, 1996). 

2.3.3 DEFINITION OF COMPLIANCE 

The definition of compliance is generally agreed to mean the extent to which a patient follows a 

medical recommendation of therapy (Conrad, 1985), or similarly, the coincidence of patient 

behavior with medical advice. (Corlett, 1996) 'The extent to which a person's behavior (in terms 

of taking medications, following diets or executing other life style changes) coincides with medical 

or health advice' (Haynes, 1979) sums up the definition and is most often referred to. Cameron 

describes two types of non-compliance: intentional and non-intentional. Non-intentional non

compliance is when a patient intends to comply with the prescribe medication regimen but for 

various reasons doesn't, while intentional non-compliance is when the patient makes a conscious 

choice to deviate from their prescribed regimen. 

2.3.4 PERSPECTIVES ON THE TERM COMPLIANCE 

Conrad, in a study of epileptic patients, offers a patient-centered alternative to the prescribed 

medication practice. Self-regulation, as he refers to the patient-centered perspective, is a 

reinterp relation of the doctor's orders where the patient becomes an active, rather than passive, 

participant in their therapeutic regimen. (Conrad, 1985) 

Most attitudes toward compliance assume a doctor-patient centered perspective while, as seen 

earlier, Conrad offers an alternative patient-centered perspective. There are continuing discussions 

as to the authoritarian connotations of the word compliance. (Conrad, 1985; DiMatteo, 1982) 

'Odier terms such as 'adherence' or 'therapeutic alliance' are therefore sometimes used in 

preference to compliance.' (Cameron, 1996) Another model, using the terms coercion, conformity 

and negotiation suggest a doctor-patient relationship as a social-control continuum expressed in 

terms of the active involvement of the patient in their therapeutic program. Coercion would 

therefore be the level at which the patient is least involved in defining and managing her/his 

program, while conformity or negotiation describe levels where the patient becomes more involved. 
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Compliance can also be viewed as an attitude of willingness and accompanying behavior of 

carrying out the medical recommendations. (Cameron, 1996) Conrad suggests that 'medically-

centered compliance research presents a skewed and even distorted view of how and why patients 

manage medication' (Conrad, 1985) and proposes a need to rethink appropriate strategies for 

greater adherence. In the larger picture, the doctor sees her/his role towards helping with a 

patients' health, while the patient views the recommendations as affecting his or her life. (Cameron, 

1996) 

In this paper, I will use the terms compliance and adherence interchangeably and not as a 

statement of a particular argument. 

2.3.5 REASONS FOR NON-COMPLIANCE 

Because of the variety of factors that contribute to compliance, it can often be very difficult to 

detect non-compliance. Surprisingly, patients were often not asked if they had any problems or 

questions regarding their regimen during a clinic visit, and it has therefore been recommended that 

inquiry into patients adherence should be an integral part of the discussion. (Cooper, 1996) This 

may be a simple method, but is unreliable as the patient may or may not admit non-compliance. 

One study found that 69% of patients would not tell the consultant even if asked, and so 

recommends that the nurse or medical personnel who is directly involved with the patient need to 

develop a good rapport with the patient in order to recognize those who may be having problems. 

(Cooper, 1996) 

It was also found that compliance rates tend to increase five days before a clinic visit and 

remain high for about five days after the visit, at which point, the patient was likely to resume non-

compliant behavior. (Cramer, 1995) In this scenario, for patients who are having blood checked 

for adequate levels of medication, or similar diagnostics, this time period may be sufficient to show 

compliant behavior. (Cramer, 1995) 

Prescription refill rates are unreliable in detecting non-compliance (Cramer, 1995) as are pill 

counts after a specified period. 'Such counts do not measure the day the medication was actually 

taken; whether the appropriate number of pills were taken; or whether the pills were discarded 

before the visit to give the appearance of compliance with the prescribed regimen.' (Cramer, 1995) 

Microelectronic monitoring devices are available in the form of a standard prescription bottle 

which monitors a patients' patterns of usage [of pills] and compare it with the prescribed regimen. 
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Recording patterns with monitoring devices is the only way of distinguishing between drug failure 

or patient 'failure'. This can be very important, as the doctor is likely to change the prescription or 

dosage if a patient reports no response to treatment, when, in actuality, the medication was not 

being properly administered. (Cramer, 1995) 

Some studies suggest a non-compliance rate of 33-50%. (Conrad, 1985) Non-compliance 

estimates are 20-30% for short-term medication regimens, while that percentage increases in 

chronic disease regimens to 50-80%. (DiMatteo, 1982; Cramer, 1995) 

The reasons for non-compliance are multi-factorial with 'over 200 factors having been studied 

in an attempt to identify those influencing compliance' (Cameron, 1996) There seems to be little 

correlation between non-compliance and social class, age, sex, education or marital status. 

(Conrad, 1985) Age itself may not be a reason but may be a contributing factor to other reasons 

(Cooper, 1996), while 'elderly patients with normal cognitive functioning are more compliant than 

their younger contemporaries' (Corlett, 1996). 

While some reasons are disease specific and may be difficult to generalize to other ailments, 

there does appear to be a category of general non-compliance reasons. There are also reasons for 

non-compliance of long-term chronic illnesses that differ from other ailments. (Conrad, 1985) 

Different categories of reasons of non-compliance are proposed in various studies and often 

overlap depending on the focus of the study. Conrad, in his epilepsy study, proposes doctor-patient 

communication and rapport and a patients' health beliefs as the main reasons of non-compliance, 

while Cooper suggests the two most common reasons for non-compliance are because of practical 

administering problems and lack of patient education (Cooper, 1996). 

Communication and education play a significant role in the rate of adherence to a treatment 

program. It is important that the patient and health care professional have good communication 

and rapport in the relationship. One study shows that two-thirds of doctors attribute a patient's 

non-compliant behavior to attitude rather than poor interpersonal skills on the doctors' part. 

(Cameron, 1996) The confidence and belief of the doctor in the efficacy of the treatment will also 

contribute to positive or negative behavior. Fear, anxiety and non-compliance often result from 

ignorance surrounding the disease or ailment and the importance of taking the prescribed treatment. 

(Corlett, 1996; Cooper, 1996) Conflicting guidance, non-comprehension of the drug regimen or 

not understanding how to take the medication also contribute to non-compliance. (Corlett, 1996) 

(Kelley, 1994) One study found elderly patients to be non-compliant because they lacked the 
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knowledge about their medication and how to self administer it (Kelley, 1994) but this seems to be 

typical of most patients without the appropriate knowledge and education. Compliance is shown to 

improve with good communication with health-care providers and with proper education. (Kelley, 

1994) 

Complex treatment regimens involving many types of medication or large doses (Conrad, 

1985; Corlett, 1996), long-term treatment periods (Cooper, 1996) also increases the likelihood of 

non-compliance. Polypharmacy may also lead to adverse drug reactions and interactions and 

therefore lower adherence rates. (Corlett, 1996) Increasing doses required in a treatment regimen 

also increases the likelihood of non-compliance, with the greatest change happening between three 

and four doses per day. (Cramer, 1995) Simply forgetting to take medication is considered the 

most common problem of adherence. (Corlett, 1996; Cramer, 1995) 

Some problems with adherence can be related to physical problems encountered by the patient. 

These could be side-effects from the medication or other 'impaired physical functioning' (Corlett, 

1996) such as not being able to read the bottle, instructions or other labeling. (Cooper, 1995) 

2.3.6 STRA TEGIES TO IMPRO VE COMPLIANCE 

There have been enough compliance studies done to provide a good foundation for developing 

strategies for patient compliance programs (Cameron, 1996). While the factors cited in the studies 

directly relate to the focus and objectives of the study, most compliance issues can be categorized 

into five areas as described by Cameron. These areas are: 1) knowledge and understanding, 2) 

communication and quality of interaction, 3) social support and isolation, 4) health beliefs and 

attitudes, and 5) illness and treatment. (Cameron, 1996) The need for physical aids as identified by 

Cooper will be covered in this last category. These categories provide a framework for developing 

strategies to deal with non-compliance. Various contexts, that is, whether a patient is ambulatory, 

in primary, secondary or tertiary care, or about to be discharged from the hospital, may require 

different and more specific strategic approaches. 

1) Knowledge and Understanding-This involves patients who may be willing and able to 

comply but don't understand the instructions. The instructions may be misinterpreted by poor 

reading skills, thought organization, perception or vocabulary development. It is considered the 

health care professionals' responsibility to ensure that appropriate information is accessible, that 
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is, information and treatment instructions are written in a clear and unambiguous manner, using 

non-technical terms. (Cameron, 1996; Cooper, 1996) 

2) Communication and Quality of Interaction-Various studies have shown that the patient-

health care provider relationship is very important and can have a positive or negative effect on 

patient compliance. It has also been noted that the physicians demonstrated interest (Cramer, 

1995) and attitude 'towards the efficacy of the treatment' was directly associated with improved 

compliance. (Cameron, 1996) More supervision and negotiating a patient-provider contract of the 

treatment and goals also improved compliance. (Cameron, 1996) 

3) Social Support or Isolation-It has been demonstrated that a socially isolated patient is less 

likely to adhere to a treatment regimen than if they were to have a support network that involved 

the care givers in the treatment management. (Corlett, 1996) This would compare to someone 

living alone versus living with a spouse, relative or other support. It should be noted that over-

involvement of the family could also have a negative impact. (Cooper, 1996) 

4) Health Beliefs and Attitudes-Compliance is also related to patients' perceptions of 

susceptibility or safety and beliefs of health. They are more likely to comply with a treatment 

program when they believe the health care provider is correct and the prescribed treatment will 

benefit them, when treatment will reduce complications or death, when the illness will do them 

more harm, and that their health will likely improve. Patients are likely to be non-compliant when 

they perceive a safety risk, pain of side-effects, or cost or inconvenience. (Cameron, 1996) A 

patients' ability to control their life motivates their involvement in their own care. (Cameron, 1996) 

Easing a patients' fear and anxiety that sometimes surrounds the illness or treatment aids in 

understanding and active involvement. (Cooper, 1996; Cramer, 1995) 

5) Illness and Treatment- The complexity and duration of the treatment, as noted as a reason 

for non-compliance, may sometimes be modified to enhance compliance. Because drastic lifestyle 

changes tend to contribute to non-compliance, a patient should be encouraged to identify 

appropriate cues connected to their lifestyle that would help them personalize their regimen. 

(Cramer, 1995) Simplifying the drug regimen and decreasing the dosing frequency by using 

controlled release preparations also improves compliance. (Corlett, 1996) 

Physical aides in some instances have also been identified as elements in improving 

compliance. This could involve larger print on labels, medication and dosage organizers, and eye 
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drop dispenser aids. Appropriate instruction and training must also accompany the aid as improper 

usage may be a contributing factor to poor regimen adherence. (Corlett, 1996) 

2.3.7 CONCLUSION 

This has been a brief overview of the main issues, concerns and solutions surrounding the 

topic of patient compliance. The strategies section offers some general and brief suggestions and 

is by no means exhaustive. Much of the literature in the area of compliance tends to be from a 

behavior management perspective and questions what the medical practitioner can do in terms of 

working with the patient to change non-compliant behavior. Very little information found so far 

deals with the actual physical limitations that may be experienced by a patient in managing his/her 

treatment plan. From either perspective, this review has highlighted that the topic is so vast and 

complex that a focused approach on a specific ailment and related context, or investigation into the 

acceptability of a specific physical aid would help narrow the project focus. 

2.4 INDUSTRIAL DESIGN AND THE OLDER PERSON 

The general compliance literature review highlighted how prevalent, complex and expensive 

patient non-compliance is. Much of the literature focuses on strategies to deal with behavioral and 

psychosocial aspects of why a patient may be non-compliant in self-medication, while there was 

very little literature found addressing physical limitations that may impede a patients' ability to 

self medicate. 

A scenario was identified during the early explorations which provided a specific focus for the 

project. The scenario begins when an elderly person has been in the hospital for some reason and 

is to be discharged with a medication regimen to follow when s/he is sent home. The patient is 

assessed for his/her ability to self-medicate and may be given a small selection of medication 

organizers to work with. If it is found s/he is unable to manage his/her medications, it may be 

recommended that s/he not return to an independent living situation. The possible reasons and 

implications for this outcome and the elderly person as the main user group suggest a variety and 

complexity of human factors and design considerations that would be an appropriate focus within 

the specified project objectives. 

The elderly population brings with it some unique human factors considerations related to age. 

Because of the complexity and limitations of the needs of these users, it is expected that a 

successful design concept for this population may make the product useful to a wider population as 
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well. This includes the secondary users of pharmacists, and nurses and other caregivers. The 

assumption is that the product would then be easier for the secondary users to manipulate as well 

since they don't suffer from the limitations that the target user may be facing. 

Transgenerational design encompasses this idea. The emphasis of transgenerational design is 

to accommodate the range of age populations from young to the elderly. Two other areas of design 

that focus on the needs of persons with various disabilities are accessible design and adaptive 

design. Accessible design, often referred to as barrier-free design, is generally concerned with the 

access of disabled persons to public places and therefore, tends to be more of a concern for 

architects, landscape architects and interior designers. Adaptive design refers to adaptations made 

to existing products and environments. The above three types of design are encompassed by the 

term universal design which is described by Pirkl as an "unreachable design ideal". (Pirkl, 1994) 

In spite of this ideal being unreachable, the benefits for all are well worth the goal of minimizing 

tlie difficulties faced by functionally impaired and disabled persons whether they are young or old. 

Industrial design is often concerned with the aesthetics and style of a product and its functional 

utility. By emphasizing a more humanistic approach through universal design, these elements, 

while still valid and important, become secondary in the overall design concept. 
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3.0 PROBLEM DEFINITION 

3.1 BACKGROUND 

While this project was initiated to redesign a pill box, or self-medication organizer, it 

quickly became apparent that there was a prevalent underlying issue of non-compliance. A 

literature review on general compliance and informal discussions highlighted the health care costs 

due to non-compliance and the breadth and complexity of the problem. Because of the complexity 

of compliance issues, it was decided to focus the project on elderly people with a chronic illness 

requiring multi-medications, and who are using a weekly medication organizer to manage their 

prescriptions. 

Pills and tablets are the most common form of medication, and a self-medication organizer 

used by an elderly population with long-term chronic ailments presents a range of human factors 

and industrial design elements. An elderly population may also be dealing with cognitive 

disabilities such as short-term memory loss and forgetfulness, as the most common, to not being 

able to understand the instructions on how to use the device. Physical limitations such as eyesight 

problems that make the labeling illegible, and arthritis and manual dextenty problems may hinder 

the persons' ability to access the medication from the box. 

Assuming the older person is compliant in other respects, inability to overcome these problems 

may mean the difference between autonomy and returning to independent living, or referral to a 

nursing home, placing more costs on the health care system. This decision is often based on the 

ability to use a small range of weekly medication organizers called One Week Plus Today™ or, 

The Dosett®. These organizers are common and inexpensive, but are not always the best solution 

for helping elderly people manage their medications. Some community pharmacies are beginning to 

take on more of a service role in helping older people by filling their prescriptions directly into the 

Dosett®. Adaptations or organizer modifications, such as filing off the little bumps on the slide 

lids, have helped in some cases. 

3.2 PURPOSE 

The primary purpose of medication organizers is to help people organize and manage their 

medication regimen. While the organization of the medication helps with the times medications 

are to be taken, this does not guarantee the person will remember to take his/her pills at these 
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times. Another problem encountered is if medication is missed, it is often confusing to the older 

person as to when to take the next dose. While the medication organizer fulfills the needs of, and 

can be managed appropriately by many people, a need was identified for a specific design for a 

medication organizer for elderly people, with long-term chronic ailments in which their cognitive 

and physical abilities are limited or deteriorating. 

The main objective of this problem then, is to design a self-medication device for this 

population. Other objectives of the design concept are toward aiding older people to remember and 

manage their medication regimen, thereby improving compliance, autonomy and reducing the 

workload or need of health care services. 

3.3 CONTEXT 

The context of the use of the medication organizer will begin with the introduction of the 

device to the older person before they are discharged from hospital care. Often, before older 

people are released from the hospital, they undergo a self-medication program to determine whether 

they understand the need to take medications, and can self-administer their medication at the 

appropriate times. While the assessment process is complex, it may be determined at this point 

whether an older person is unable to manage his/her medication and therefore be referred to a 

nursing home. Assuming the person is able to self-medicate, then s/he will return to an independent 

living situation. Even in an independent living situation, an older person may need the added 

services and help of the community pharmacy, home care personnel, public health nurses or 

possibly family and friends, to continue to manage the medications. 

3.4 SCOPE 

The scope of the project will therefore encompass the above context. Within this scope, the 

concept may take on a systems approach and include, not just a product solution, but possible 

service descriptions as well. Emphasis will be placed on the product design with system solutions 

as secondary elements and will not be as detailed. 

3.5 PRODUCT DESCRIPTION 

At this stage of the design process, the product description defines the general requirements 

and primary functions of the product as identified during early explorations. The product 
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description is used to direct further research which may either support or negate what is suggested 

here. This will be identified in the analysis stage and will be reflected in the design specifications. 

The product to be designed will be a medication organizer for pills and tablets that will help the 

older person manage his/her medication regimen. The device should be large enough to hold multi-

prescriptions, yet, have pills be easily accessible by both the older person and health care worker. 

Medications should also be accessible for removal in case of a change in prescription. It should be 

a convenient size and easy to use, aesthetically pleasing, fit into a person's lifestyle, relatively 

inexpensive, durable and easy to maintain and care for. 

3.6 USER DESCRIPTION 

3.6.1 PRIMARY USER 

The main user population will consist of elderly (65+ years) people, who are taking multi-

medications for long-term chronic illnesses. Generally, people in this age category are 

experiencing, or beginning to experience, various degrees of physical and/or mental limitations. 

The focus of this project will be on those who are experiencing mild cognitive impairments and 

some physical limitations directly related to using a medication device. I will refer to this user 

group as the target user. 

3.6.2 SECONDARY USER 

In the hospital context, other than the primary user, the hospital pharmacist and attending 

nurse are the most likely people to be handling the medication organizer. The pharmacist will fill 

the organizer, while the nurse or attendant will demonstrate its application, as well monitor its 

management. Occupational Therapists (OTs) may also be involved in this assessment. In the 

independent living context, the community pharmacist, health care attendant, spouse, family or 

friends may also be involved in using the organizer. Their roles are likely to be in filling the 

device and also monitoring its management. 

3.7 THE MARKET 

The product design will be mass-produced making it readily available and affordable. 

Marketing of the product can also make it more accessible and, depending on the product's 
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complexity, it may be either bought directly by the user and/or subsidized, or rented through an 

agency that provides services to the elderly population. 
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4.0 THE USERS AND EXISTING PRODUCTS 

4.1 INTRODUCTION 

The explorations of this section will be of considerable use in the design process. The human 

factors considerations that an older person who is suffering from mild dementia may encounter can 

be synthesized into the design. Integrating these elements into the design process helps to define 

the project, aesthetically, as well as functionally. By incorporating human factor considerations, 

the product solution is more likely to become a human "fit" solution; a holistic product that meets 

the needs of the user. Human factors therefore, becomes an essential aspect of industrial design. 

4.2 WHAT IS NEEDED? HUMAN FACTORS CONSIDERATIONS 

4.2.1 INTRODUCTION 

The product environment may be very imposing, threatening and unmanageable to the older 

person. Since different age populations have special requirements and differences, designers need 

to respond to the dynamics of life. This would require the designer to view the individual in a 

continuum of growth and change rather than as a static entity in an unchanging environment. 

(Koncehk, 1982) 

Maturing baby boomers are the largest growing segment of the population. In 1987 the 

American population of elderly over 65 was 12.7%, and that percentage is expected to increase to 

22% by the year 2030. (Aronson, 1994) With people living longer, the number of people over the 

age of 85 will also increase significantly. (Zandi, 1990) 

Living longer and into an age where the physical body naturally deteriorates, chronic ailments 

and physical and psychological impairments become more prevalent. (Smith, 1990) Along with 

chronic ailments comes the concern of medication compliance. While problems related to not 

adhering to the recommended treatment regimen is a common issue with any age group, the elderly 

person often brings unique factors into the equation. Forgetfulness is often a reason for missing 

medication for all age groups, but it is a constant concern for elderly people with dementia. 

Elderly people may wish to comply with their medication regimen, but physical limitations such as 

arthritis or impaired eyesight may exacerbate their ability to follow through on their treatment 

program. They may also be taking multi-doses of medication that can, in some instances, be very 
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difficult to keep track of in terms of how many of which pills should be taken, and at what times 

and intervals. There is a variety of multi-dose and multi-day medication organizers on the market, 

but often elderly people reach a critical point of disability in which these devices are not sufficient 

to help maintain a level of independence. (The evaluation of these products will be dealt with in 

section 4.4 What Exists0 The Products) 

Since "...personal independence and quality of life for older persons are announced societal 

goals" (Smith, 1990), older people's quality of living should not be affected because they are 

finding it difficult to manage their daily living activities. 

Quality of life (QOL) enables an individual's fullest expression of his/her capacities while 

respecting his/her dignity, choices, and self-determination. (Aronson, 1994) Individualized care 

plans help create autonomy, control and a sense of accomplishment for this population. (Aronson, 

1994) Better functioning occurs in a safe and secure, homelike environment. Creating an as-close-

to-normal everyday life allows reasonable risk taking within this context, and the encouragement of 

independent functioning can lead to rehabilitation and, in some cases, restoration. (Rader, 1995) 

The Alzheimer's Bill of Rights states the elderly deserve dignity and respect, and to be in an 

environment designed for an individual's abilities and interests. Design can enhance the quality of 

living by creating a more manageable product environment that enables the older person to function 

as easily as possible. 

While labeling the symptoms of dementia gives the physician, caregivers and family a working 

diagnosis (Zandi, 1990), there is still a pervasive stigma attached to "losing one's mind". 

(Aronson, 1994) Because there is no cure for dementia, the impact on individuals and their 

families leaves a sense of helplessness and often an attitude of therapeutic nihilism, that is, "a sense 

that nothing can be done and that expended energy is useless". (Aronson, 1994) Recently, more 

understanding has developed about dementia, especially Alzheimer's disease, due to more 

awareness and research into its causes and effects. 

A common perception of elderly people is of frailty and dependency, and that they have little 

left to contribute to society. (Smith, 1990) A replacement model that has been suggested, is that 

the period of later life can be a period of development that involves "stages of constancy, positive 

adaptation, and even growtli, as well as biological change and loss." (Smith, 1990) With a general 

perspective of adaptation and growth, there is much that the designer can contribute toward helping 

elderly people function autonomously. 
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4.2.2 HUMAN FA CTORS CONSIDERA TIONS 

4.2.2.1 Human Factors and Design 

One way human factors specialists and designers approach a design problem is as a system of 

interrelating components, the most complex component in the system being the human user. User-

centered design begins from the human user perspective, considers the user's capabilities and 

needs, and can be a very effective tool in the design process. (Norman, 1988) (Bailey, 1982) 

An expected level of achievement toward a specific objective is defined as performance. A 

useful model for the designer is the human performance model. This model states that somebody 

does something someplace. (Bailey, 1982) Another way of describing it is, a person is performing 

an activity in a specific context or environment. In trying to determine a design problem, the 

designer can evaluate these elements separately, and in relation to each other, in order to determine 

an appropriate intervention. In the case of an elderly person who takes medication regularly for a 

chronic ailment, the designer needs to evaluate the performance abilities of older people who are 

required to take their medications, and to determine whether the context they perform this activity 

in has an impact on their performance. 

4.2.2.2 Human Factors and the Older Person 

With the growing number of elderly people, managing and meeting the needs of this age group 

will be challenging. (Zandi, 1990) The older person averages twice as much health care as those 

under age 65. (Aronson, 1994) Of those over age 65, and living at home, it is estimated that 80% 

suffer from one chronic illness, 50% suffer from two or more medical problems and often one 

psychiatric problem, and up to 15% of those over age 65 have senile dementia, which increases to 

47% in the elderly over age 85. (Zandi, 1990) 

It is the severity and combination of disabilities that determine the extent of problems for the 

elderly person. (Koncelik, 1982) Medication complications, age related illnesses, degenerative 

arthritis, and sensory impairments such as poor eyesight, are some of the conditions an elderly 

person may be dealing with, and that may be factors contributing to low medication compliance. 

Twenty to thirty percent of older people are taking three or more medications, which increases the 

risk of drug reactions and interactions, often complicating the original problems. (Corlett, 1996) 

The characteristics of dementia also contribute to compliance factors and, because people are 

living longer, there is a higher incidence of dementia disorders in elderly people. (Zandi, 1990) 
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Perceptual Considerations 

One model of describing the human component is as a system of sensors, processors, and 

responders or effectors. (Fig. 3) Sensors, such as the eyes or ears, pick up information from 

stimulus and relay the information to the brain for processing. The body then responds 

appropriately according to the outcome of the cognitive processing. Essentially, the sensor's role is 

to gather the information, while, the filtering and evaluation of the information is done by the brain. 

(Bailey, 1982) 

Activity 
HUMAN + • ENVIRONMENT 

HUMAN 
IMMEDIATE 

ENVIRONMENT 

Stimulus 

Machine, Object, Product 

Age, sex, size, 
RECEPTORS "* DISPLAi S 

strengdi, 

motivation, 

training, etc. 

PROCESSORS PROCESSOR 

EFFECTORS 
Response 

• CONTROLS 
Response 

GENERAL ENVIRONMENT 
Social, Cultural, Contextual, Physical 

Figure 3:Diagram of Human/Activity/Environment interaction (from K.F.H. Murrell) 

Agnosia, the inability to recognize things or people, may be a condition that an elderly person 

with dementia has. The sensors may be receiving the appropriate stimuli, but the sensor/processing 

connection is not working properly, so the brain is not able to process the incoming information. 
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(Mace, 1991) For example, people with agnosia and good eyesight may bump into furniture even 

though they are able to clearly see the obstruction. The eyes can see the chair, but the brain does 

not receive this information and/or is unable to make a connection from previous experience, 

instructing the person to walk around the chair. 

Perceptual loss creates a very confusing environment for the elderly person. Instructions and 

activities that were previously easily understood, are often misinterpreted. Sensory limitations 

alienate people from their environment, contributing to a sense of lack of control. (Koncelik, 1982) 

Since instructions, physical aides, and activities require understanding, the simplification of 

information is the first principle of managing perceptual loss. Simple instructions and user friendly 

aides that take one step or action at a time, help to avoid confusing matters. (Jacques, 1988) 

Cognitive Considerations 

Cognition is the processing that the brain does with the information received by the sensors. 

Orientation, memory, language, copying, attention, calculation, abstraction, naming and word 

generation are all controlled by cognitive processes. (Zandi, 1990) Impaired memory, especially 

short-term memory, is one of the characteristics of the elderly person with dementia. Memory 

requires the encoding, storing and retrieval of information, (Whitehouse, 1993) and is often 

described by how long information is stored. For instance, primary, or short-term memory lasts 

seconds, while long-term memory can last anywhere from minutes to years. (Whitehouse, 1993) 

Short-term memory is the term used to refer to facts or occurrences that happened a few seconds 

ago and are recalled immediately, while the term immediate memory is sometimes used to refer to 

memory recall after a short distraction task. Both short-term and immediate memory are also 

called primary memory. (Whitehouse, 1993) Primary memory is like a stepping stone to secondary 

memory. Since there is a limit to the number of items that can be retained in the primary memory, 

(Jacques, 1988) information is either moved to long-term memory or forgotten. 

Secondary, or long-term memory, is information or experiences recalled from minutes, hours, 

days or years ago. Recent memory is used as a non-technical term meaning information recalled 

from the recent past, while remote memory describes information from past decades. (Whitehouse, 

1993;Jacques, 1988) 
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While there are other types of memory, such as, visual memory of shapes, objects and people, 

and auditory memory of music and sounds, primary and secondary memory that deals with words 

and numbers are the most common and are most significant to the design of this project. 

Growing into old age increases the likelihood of developing a dementia illness which is the 

main cause of mental impairment among the elderly. At age 65+, the nsk is 1-2 people in 100, and 

for those 85 or older, the risk is one in five people. (Mace, 1991; Aronson, 1994) Dementia is a 

syndrome, a pattern of signs and symptoms that characterize a decline in intellectual, functional 

and behavioral abilities. (Mace, 1991; Aronson, 1994) There are many different types of dementia, 

the most common being Alzheimer's disease (AD). (Aronson, 1994)1 Alzheimer's can only be 

diagnosed on autopsy, but the symptoms of probable Alzheimer's is "progressive deterioration of 

specific cognitive functions, e.g., language (aphasia), motor skills (apraxia) and perception 

(agnosia)." (Zandi, 1990) Alzheimer's disease ranges in severity from forgetfulness to total 

disability. (Mace, 1991) 

The second most common cause of dementia is multi-infarct dementia (MID), also called 

vascular dementia. (Zandi, 1990) MID is caused by tiny strokes that destroy parts of the brain and 

cumulatively destroy the tissue enough to impair memory and mental function. (Mace, 1991) 

Other factors may cause dementia or impaired mental functioning in the elderly person. 

(Whitehouse, 1993) As mentioned earlier, elderly patients may be taking a variety of medication 

treatments for their ailments. Side effects, reactions and interactions of drugs could create 

dementia-like symptoms, which can be reversible. As in this example, some causes for dementia 

can be reversed, but others, like AD and MID are irreversible and there is no known cure. (Mace, 

1991) 

Dementias are characterized by "impairments of thought, memory, language, visuo-spatial 

skills, behavior, and personality." (Whitehouse, 1993) This intellectual impairment leads to 

confusion and disorientation and affects independence and the ability to perform daily living 

activities. (Aronson, 1994) AD patients who otherwise demonstrate normal visual acuity may have 

impairments such as color and depth perception and contrast sensitivity. (Whitehouse, 1993) Loss 

of a sense of time is one of the first things lost in dementia. The internal clock is upset which 

disturbs sleeping, eating and waking and other daily living patterns. (Mace, 1991) It is also one of 

Canadian statistics for 1991 indicated that 34.5% of the population aged 85+ were suffering from dementia. Mild 
dementia sufferers accounted for 20% of that population. (National Advisory Council on Aging, 1996) 
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the effects of short-term memory loss. While long-term memory may stay intact as the disease 

progresses, one of the earliest symptoms of dementia is short-term memory loss (Zandi, 1990) 

which contributes to repetitious behavior and the inability to learn new things. (Aronson, 1994) 

The repetitious behavior is a result of the person not remembering that he/she just said or did 

something. While forgetfulness is a characteristic of more severe dementia, but earlier symptoms 

in milder dementia would make it critical that the design of a medication organizer somehow 

remind the person that he/she has already taken the medication or somehow prevent the person 

from taking a second dose before the proper interval has elapsed. 

The older person may be unable to learn a new task, so simplifying the task is often better than 

changing it. (Mace, 1991) Complexity adds to confusion, while order and routine are important 

for the patient with dementia. (Mace, 1991) If a person has progressed to a stage of severe 

dementia, direct design intervention contributions for the person will be limited. In these cases, 

design may contribute more to the needs of the caregiver than of the older person. 

Physical Considerations 

Once the information has been processed in the brain, the body is then sent instructions to 

respond. As one ages, the ability for the body to carry out various functions may be deteriorating 

or compromised. 

Loss of coordination and manual dexterity is a condition involving loss of muscle control that 

is caused by the muscles not receiving the message from the brain to act. Progressive degeneration 

of motor functions (apraxia) leads to a loss of basic self-care skills. Activities of daily living 

(ADL) is the functional ability of the person to perform bathing, dressing, toileting, ambulating and 

eating (Aronson, 1994) and are important for an elderly person to maintain independence. Being 

able to self medicate could also be included in this list of self-care skills. It has been suggested that 

a persons' abilities are lost in the above order and will need full time care when s/he is unable to 

feed her/himself. (Zandi, 1990) 

Tremors or shaking, muscle weakness, arthritis and stiffness can also contribute to the 

difficulties of older people looking after themselves, especially in managing a medication organizer. 

Arthritis (osteoarthritis) can be exacerbated through the rotating motion created by ulnar deviation 

(Koncelik, 1982) and stiffness or rigidity may be caused by side effects of medications such as 

tranquilizers or neuroleptic drugs, as well as general age-related deterioration. (Mace, 1991) 
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Occupational therapists (OTs) can help assess the motor skills of older people and suggest how 

they can make the most of the skills that have been retained. (Mace, 1991) OTs are an important 

part of the health care team and are valuable in assessing what older people can still do in terms of 

daily living activities, where they may be having difficulties, and may also be able to recommend 

helpful products. (Mace, 1991) 

Vision is another sensor that often deteriorates as the human body ages. Reduction of sensory 

capabilities, such as age related visual deterioration, can make tasks more complex. Visual 

sensory reduction may require design changes in typeface choices and sizes, color preference and 

visibility, background color and the degree of reflectance on a specific product. (Koncelik, 1982) 

Color coding and patterning can also be applied to help increase component recognition. (Koncelik, 

1982) The use of color and contrast may help to focus lettering or symbols for someone with 

blurred vision who is having trouble distinguishing the characters. White on a dark background 

creates a high figure-ground relationship providing good visual contrast. (Koncelik, 1982) Color 

can also be used to distinguish different components and can be very helpful to someone whose 

cognitive abilities are failing. Some of the multi-day medication organizers use one color for the 

containers for morning doses, another color for noon doses, etc. For someone who has limited 

vision or lost his/her language skills, the color coding helps as a label and to simplify the message. 

Redundant cueing, as in the color coding example above, is often used by the designer so that 

the "message" can be interpreted different ways. It also creates a product that can be used by a 

wide range of users. Where one form of information is irrelevant or not useful to one individual, it 

may be very relevant and useful to another. An example of redundant cueing, is the use of Braille 

on some medication containers. While this may be useful to blind people who know Braille, a 

person who loses his/her sight in older age is very unlikely to learn Braille. If this person is also 

suffering from mild dementia, it is very difficult for him/her to learn new skills. 

Since it is quite common for people to forget to take their medications at the prescribed time, it 

has been suggested that some type of auditory signal would be a useful reminder. In regards to the 

elderly, middle frequency tones are best heard by those with hearing impairments. (Koncelik, 1982) 

Another concern for the designer to consider is the possibility of the noise of a medication reminder 

adding to the confusion of a person who has mild dementia. 

Texture becomes especially important when hearing and vision are impaired and can be used 

as redundant cueing, or as a differentiating cue through textural marking and coding. (Koncelik, 
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1982) Rather than Braille, some other type of textural cue could be used that would be more 

recognizable and doesn't require extensive new learning. The sense of touch also takes a while to 

develop to a refined enough sensitivity to be able to discern the small dots used in Braille, while a 

grosser level of textural definition can be more readily sensed. 

The potential use of technology in designs for the elderly is high and is only beginning to be 

explored. "... controls that can either self-regulate or provide cues to people with various forms of 

sensory deprivation, can be integrated into [products] in such a way that the product itself does not 

become overly specialized or unacceptable in appearance." Problems using technology or aides 

to daily living may be due to a variety of factors. Utilization gaps "may also be due to commercial 

unavailability of product, cost or low reimbursement, not knowing an aid exists, feelings of being 

labeled "handicapped", resistance to change, unfamiliarity and learning." ' 

Psychosocial Considerations-The Larger Context 

The role of care taking and support services is a very important component of the health care 

system in maintaining an elderly person's quality of living. There are many community services 

available to help maintain an elderly person's independence and quality of living. More than 90% 

of the elderly live at home with only about 5% living in nursing homes. The average age of 

admission to a nursing home is mid 80's. (Aronson, 1994) Ten percent of the elderly living at home 

require significant home care while another 5-10% require some type of home service to maintain 

their independence. (Zandi, 1990) Most dementia sufferers are not institutionalized (Jacques, 

1988) and community care of dementia sufferers is paramount and essential. Community care, 

such as in-home care, assisted living, and foster care can help alleviate the pressure on institutional 

care. (Jacques, 1988) 

The older a person is, the more likely he/she is to be placed in a nursing home, (Aronson, 

1994) which often means a loss of intimacy, independence and control over the environment. 

Zandi, 1990) Some of the newer nursing home models differ from the original hospital style, and 

are more compassionate and respectful of the choice and dignity of the patient, thereby creating a 

more normal environment and resulting in a better quality of living. (Rader, 1995) In England, 

EMI (Elderly Mentally Infirm) homes are specifically designed to care for dementia patients. 

" Koncelik, Joseph. (1982). Aging and the Environment. Hutchison, Ross:Stroudsburg, Penn. P. 103 
' Smith, David D.B. Human Factors and Aging: An Overview of Research Needs and Application Opportunities. 

Human Factors. 1990, 32(5), p. 521. 
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(Jacques, 1988) The following quote describes the importance and preference of caring for older 

people with dementia at home. "The attempt is to preserve as much function as possible, for as 

long as possible, and thus to maintain the person in his/her own home, in a familiar environment, 

the environment in which he/she will be least confused and most productive and calm, for as long 

as possible; i.e. the environment which is most economical, so that as much as possible of the 

person's capability and person can still be enjoyed by the family members, despite the presence of 

this [Alzheimer's] illness."4 

4.2.3 CONCLUSION 

While health care services currently play an important role in helping the special needs of the 

elderly person, there is a growing need for design to help meet the forecasted special needs of tins 

population. 

4.3 WHAT IS WANTED? THE USERS 

4.3.1 METHODOLOGY 

4.3.1.1 Interview Population 

Three categories of product users were interviewed. The most significant user group was the older 

person with mild dementia taking multi medications. I refer to this user group as the target user, 

since it is these people's characteristics and abilities which will have the most direct implications 

on the design. I also refer to this user group by the terms client or patient as these were the terms 

used by the secondary users during the interviews for this group. The other two user groups, the 

pharmacist and the caregiver, are often supplemental in helping target users manage their 

medications, and in this capacity they would also use the product. Their use of the product was 

also a consideration, and I expected they would have some insights as to the needs of the target 

user that the target user may not have been able to accurately express. Although the questions 

were very similar, the guidelines differed slightly for each user group so as to elicit the pertinent 

information from that specific group. 

4 Zandi, Taher and Ham, Richard J. (eds.) (1990) Sew Directions in Understanding Dementia and Alzheimer's 
Disease. Plenum Press: NY., p. 17. 
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A fourth group, that I had not originally considered to interview, were the directors or program 

leaders of care-giving programs or lodges. Because of their position in an organization, they were 

very aware of the issues a caregiver or target user would be dealing with, and were very helpful in 

providing the overall picture of the medication requirements, and often further contacts. 

Because the research was exploratory, I interviewed small samples from each group and most 

of the interviews were conducted over the phone. I took notes from the interviews conducted over 

the phone, while those that were conducted face to face, I audio taped, with their consent, and made 

notes from the tape after the interview. 

After the first two interviews, I realized they were taking longer than anticipated, and that the 

caregivers especially, had severe time constraints. In order to cover the essentials and still have 

time for elaboration on key comments, 1 condensed the questions, (see Appendix A) 

Some of the caregivers expressed concern about target users being suspicious of my presence, 

and that with dementia, they would be unable to answer my questions accurately anyway. The 

pharmacists, caregivers, and the directors had a wide range of experience and contact with the 

target users and spoke on their behalf, providing me with the information I needed to inform my 

design. I interviewed a convenience sample of 20 people; 6 pharmacists, 7 caregivers, 6 directors 

and 1 target user. 

4.3.1.2 Interview Context 

I organized the people I wanted to approach according to the context they'd be working or 

living in, that is, by hospital, lodge or residential home setting. In this way I hoped to discover any 

considerations that might be specific to that environment. I expected the context in which the 

medication organizer is used could influence the design requirements, so the interview questions 

were directed toward their use in these particular environments. 

Often, a target user goes away on visits or excursions where they need to take their 

medications with them. I also took the requirements for transport into consideration in asking my 

questions. 

4.3.1.3 Objectives 

The objective of these interviews was to identify human factors considerations for a multi-

medication organizer that would inform the design process. It was also hoped that these interviews 
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would expose any considerations that may not have been previously anticipated. I expected that 

exposure to, and personal observation of, the target user would also help deepen my understanding 

as a designer of this user group's capabilities. The interviews were also intended to help validate 

commonalties or expose different needs between one user group and another. Further on in the 

design process this information would help me avoid designing an element for one user group that 

actually creates a problem for another. 

4.3.1.4 Techniques 

I used a qualitative exploratory approach using semi-structured interview techniques to elicit the 

answers I needed to inform my design process. Because of the exploratory nature of the study, 

open-ended questions were asked in personal interviews to encourage the users to share their 

expenences. I used interview question guidelines to help me cover the most significant areas I 

needed to consider, but otherwise the questions were unstructured, and a friendly, relaxed and 

conversational approach was used. I used key informants, or the snowball technique, to find other 

people to interview. This approach involved finding a potential user, such as a home-care director, 

and from that discussion asking if they could refer me to someone else who may be working 

directly with the target user, such as a nurse or home-care worker, or directly to a target user. 

4.3.2 RESULTS: RESPONSES TO THE QUESTIONS 

4.3.2.1. User Description 

Pharmacists 

I anticipated that the services provided to the target user by a community pharmacy versus a 

hospital pharmacy would differ, and therefore, the pharmacist's needs would also differ. These 

differences are explained below. While, in fact, the needs were somewhat different because of the 

specific service they provided, the needs of the target user as viewed by the pharmacist were 

similar. 

Hospital Pharmacist 

The hospital pharmacist is part of a team who assesses a patient. Medication management is 

only one aspect of the assessment. Patients are generally put on a self-medication program before 

their release from hospital to determine whether they are able to manage their medications on their 
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own. (This is described in more detail under target users in a hospital setting) If patients are 

unable to manage their medications, have a complicated medication regimen, and there is no one to 

help them, it may be recommended that they not return to a home environment 

The type of medication organizer used, and the details of the self-medication program, vary 

from hospital to hospital. The length of stay in a hospital can also determine the details of the 

program. One hospital may use the Dosette®, Blister Packs or One Week Plus Today™ 

depending on the preference and budgets of the hospital and the needs of the patient. The 

pharmacist helps set the patient up on a self-medication program with a medication organizer, a 

sheet describing the pills and when they are to be taken. 

Community Pharmacist 

The bulk of the clients of this type of pharmacy are seniors who come to them personally, 

either from a lodge or residential home environment. Often, the pharmacist will meet with the 

client and family to help assess which is the best medication organizer for the client. The most 

popular and useful are the Blister Pack or One Week Plus Today™, while at this pharmacy, the 

Dosett® is found not be very useful and is rarely recommended. 

Pharmacies are gradually changing from the older fill-and-bill approach to becoming more 

service oriented. Many pharmacies now provide a service filling and delivering the organizers or 

Blister Packs for people who are not able to do this on their own. Some of these pharmacies may 

also contract to senior's lodges to fill the Blister Packs or medication organizers for its clients. 

This has become an expected and essential service and is provided by many other pharmacies. 

Caregivers 

Hospital Nurse 

The hospital nurse is in charge of keeping track of dispensing the appropriate medications to 

the patient, monitoring a self-medication program, and is the first person to notice if the patient is 

not managing his/her medications properly. Occasionally, the "problem" may be easily solved, as 

in a case where a patient was taking his medications backwards, that is, taking the bedtime pills in 

the morning, evening pills at noon, and so on. He just hadn't noticed, and once it was pointed out 
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to him, he took the pills from the appropriate compartments. In other cases of non-compliance, 

patients may have to be reassessed as to their ability to self medicate. 

Community Caregiver-Lodge Setting 

Calgary Health Services (CHS) fills medication organizers for many of the lodges or they 

come from the pharmacy prepackaged in Blister Packs. CHS nurses do the assessment and fill the 

role as nursing coordinator with the client, deciding which is the appropriate type of organizer the 

client should use. Otherwise the lodge nurse/caregiver doesn't have much to do with the 

medications for the clients. As with the hospital nurse, they would be the first people to notice if a 

client is having difficulties and not managing their medications properly, and would then bring it to 

the attention of the nursing coordinator or someone else in charge. 

Community Caregiver-Residential Home Setting 

Home health care workers provide a range of services for the elderly person. If required, they 

will remind or help a person take his/her medications and may also help fill a medication organizer. 

Otherwise, most medications come prepackaged from the pharmacy in Blister Packs or an 

organizer. Home attendants don't frequently encounter any problems with the organizers 

themselves, but like the other nurses/caregivers, they will be the first to notice if a client is having 

difficulties that may require reassessment or a change in the way the medications are handled and 

administered. 

Target Users 

A target user's capabilities can range drastically from one person to another so it depends on 

the individual as to his/her needs and abilities for self-medication. Some may only have mild 

confusion which makes filling the organizers on their own difficult, while others may have more 

dexterity problems which makes the use of bulk bottles or some organizers almost impossible to 

use. A target user could have both cognitive and physical limitations which would require more 

help from caregivers. Some people are so confused that they can't handle taking their medications 

at all, while others 'can look at it and take it' if the organizer is set up. 

Hospital Setting 

Elderly people may be in the hospital for any number of reasons and this may be the first time 

they are introduced to the use of a medication organizer. The target user interviewed in this 
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context was very cognizant eighty year old woman who lived on her own. She 'managed' as best 

she could at home with the bulk bottles of vitamins and other pills, not knowing medication 

organizers existed. She was introduced to and became familiar with the organizer (a daily section 

from One Week Plus Today™) in the hospital and wanted to continue to use the same style when 

she returned home. The one she was using at the hospital was hospital property and would not be 

sent home with her. Since she did not know where to find one when she returned home, 1 told her 

they were readily available at most pharmacies. I also explained some of the features she might 

want to look for since many are similar but may not be what she wanted. 

I also brought samples of the Dosette® and the full One Week Plus Today™ to observe how 

she was able to handle them. It was quite revealing to see the amount of strength and manipulation 

required to handle and open the organizers, particularly the Dosett® which was very difficult with 

just the slides to open, and completely unmanageable with the locking mechanism inserted. The 

One Week Plus Today™ example was quite manageable and the lids opened easily. 

Self-medication assessments vary from hospital to hospital. One self-medication assessment 

program uses the One Week Plus Today™ organizer, where patients are given only one day at a 

time so as not to confuse them and see how they could handle it, while a program in another 

hospital consists of three phases of evaluation. The first phase of the program was to explain the 

medication regimen and reasons to the patient and then note whether the person understood enough 

that he/she would ask for their medication at the appropriate time. The second phase was noting 

whether the person was then able to administer the medications, while the third phase noted 

whether the person was able to administer a day's worth of medications. If successful in all three 

phases, the person was then considered able to self-medicate. As useful as this type of program is 

in determining a person's ability to self-medicate, a person may not be in the hospital long enough 

to gain a full assessment. 

Lodge Setting 

Clients (as the target user is referred to in this context) in a lodge setting are generally very 

independent but may require help with specific difficulties. Often, some type of medication 

assistance is available, which may only involve prepackaging of medications in either Blister Packs 

or another appropriate medication organizer. In other cases, an attendant caregiver may be needed 

to help prompt clients to take their medications and to reassure them that they have indeed taken 

their pills. 
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Residential Home Setting 

Some of the elderly people living at home may be very self-reliant compared to others who 

need more care. Home health workers and nurses are available to help the elderly person with 

many personal needs. Someone may be required to help with the actual medication or to just help 

remind or prompt a person to take his/her medications. Having someone there to reassure the 

person that he/she has actually taken his/her medications may also be necessary in some cases. 

Tele-services, which provide reminders or prompting over the phone, are growing in popularity and 

are becoming a very useful service for the elderly person who is living independently. 

4.3.2.2. Medication Organizer Pros and Cons 

The One Week Plus Today™ and Blister Packs are the most commonly used medication 

organizers for seniors in both the community and hospital setting. The Dosett® is occasionally 

used if appropriate. 

A thorough description of the advantages and disadvantages of each organizer and the 

implication for the user groups is given within the product description in the following product 

review section. 

4.3.2.3. Benefits of Using a Medication Organizer and Other Considerations 

This section provides examples of various advantages and other considerations for each user 

group that may not be discussed in the product review section. 

Pharmacist 

Although people will come in to fill their prescription any day of the week, one pharmacy in 

the interview tries to schedule everybody they are filling organizers for to start on the same day of 

the week, in this case, Monday. One reason for doing this is to use the whole blister pack or 

organizer's capacity, since the layout design begins on Mondays. The other reason is, if the whole 

organizer isn't used, the target user, and sometimes the caregiver, is confused as to where the 

"missing" medications are. The organizer could be completely filled and used as if the days were a 

continuum, but this could also be confusing for many users. It is easier to begin the medications at 
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the "beginning" of the organizer and for the person to progress through the full weekly schedule, 

than to start in the "middle" of the week. 

Caregiver 

An interview with a hospital nurse revealed that there are some medications that can only be 

taken after dialysis or other procedures, while the rest of the pills can be taken at their regular 

times. This requires more juggling and organizing of the medications by the nurse and target user 

and it seems each case is handled individually. In this situation, how does one separate and 

organize these pills from the other medications in a medication organizer and ensure they will be 

taken9 

MAR (Medication Administration Register) sheets and medication profiles are very important 

to have with the medication organizer so that the caregiver knows what he/she is giving to the 

patient. These are also very helpful to the physician or nurse when a person visits another 

physician or is admitted to the hospital. Often a person will just bring the organizer, without any 

identification of the contents, and say, "This is what I'm taking." 

Occasionally, the nurse on one shift may forget to sign off that a person's medications have 

been administered, but the nurse on the next shift can tell if the medications have been taken or not 

by looking at the organizer. If the bulk bottles are being used they cannot tell whether the 

medications have been administered, and so, having the medications in an organizer provides a 

another way of double-checking. This is also useful for home-care providers, as well as those in a 

lodge or hospital setting. 

Target User 

The organizer is also useful to target users as a visual cue indicating whether they have 

actually taken their medications or not. If target users are only mildly confused and can remember 

that they are supposed to take their medications, they can look at the organizer to check. By 

looking to see if there are pills in the compartment or not, the organizer is also a way of reassuring 

them that they took their medications. 'See, it is empty. You did take your meds.' 

Even with a medication organizer, it can still be difficult for target users to remember to take 

their medications or to take them properly. A person can do more harm doubling up on medication 
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rather than skipping a missed dose. Ultimately, a person has to want to take his/her medications 

for a medication organizer to be useful. 

4.3.2.4. Human Factors Considerations and Direct Design Implications 

Ease of Learning. 

Most of the organizers are 'self-explanatory,' although this can't be relied upon with a person 

with mild dementia. Confusion can lead to situations where the organizer is not being used 

properly, so training in the use of the organizer is necessary. A person may be introduced to one 

type of organizer and become familiar with it. Introduction of a different method or organizer may 

be met with resistance as this would require a change in habits that the person relies on or feels 

comfortable and safe with. 

Labeling: Words. Symbols, and Identification 

Often, the printing on the patient and prescription profile, which gives the name of the 

medication, its strength and dosage frequency, is small and not very easy to read by the patient. 

The reasoning is that the information is not so much for the target user, but to help others identify 

what the medication is. 

For the other labels on the organizers that would be beneficial to the target user, the bigger the 

print the better. On some organizers, both French and English labeling is used which is very 

confusing to a person with poor eyesight and/or mild dementia. A person should have a choice of 

either French or English and hospitals may want to have both so as not to discriminate. 

The use of Braille on some organizers isn't very useful, yet the tactile feedback of the raised 

dots or lettering is. Other tactile feedback or coding would be useful, especially for those who are 

legally blind and are unable to read writing but may be able to distinguish other cues. 

Handling and Manipulation 

Clear boxes or compartments help the patient or caregiver keep track of whether the 

medications have been taken or not, while the solid coloring is problematic. 

Arthritis imposes many difficulties in manipulating the organizers and opening the lids, 

especially lids with very little lift tab, as on the One Week Plus Today™. 
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In contrast, loose lids, from the wear of the living hinges, become so sloppy that they may 

open accidentally in a purse or elsewhere, spilling the contents on the floor. A person at home on 

their own may go ahead and take these pills, whereas, a pharmacist or caregiver considers pills that 

have fallen on the floor waste. 

Safety 

There is always the possibility that the patient won't take his/her medications correctly even 

though they are using a medication organizer and appear to understand how to use it properly. A 

person can still access medications for times when they shouldn't be taken and possibly overdose, 

or conversely, still forget to take their medications, missing a dose. It is better for them to skip a 

dose rather than to double a dose. 

Childproofing is also a concern with the medication organizers, and like any medications, they 

should not be left around places accessible to children. 

Availability-cost 

Extra expense is a huge issue for older people who are generally on fixed incomes. Health-care 

costs are only going up and older people may feel having to buy an organizer or other medication 

service is too much for their budget to handle. It would be very important then to keep these costs 

to a minimum and manageable for the target users. 

Independence 

Independence is very important for the client, the families, and other caregivers. The use of a 

medication organizer in self-medication is also very helpful in giving a person a sense of control 

and autonomy. Anything that helps a person live independently longer without health-care is 

economically reasonable and beneficial to one's self-esteem. 

Design 

While acute care may require other administration times, organizer compartments that 

accommodate four times per day is sufficient for general use. 

Light sensitivity of pills is not critical for a week or so, and it is recommended that pre-filled 

organizers be put away in a cupboard until required. There are very few medications that are so 

light sensitive that they would deteriorate quickly, therefore an opaque box would not be necessary. 
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4.3.2.5. Suggestions: What users would like to see in a medication organizer. 

1. Since arthritis poses a big problem for many older people, a better way of opening the 

compartments would help. 

2. An alarm reminder that doesn't stop until the pills are taken. The alarm should grab one's 

attention but not be too annoying. 

3. Some guarantee that the medications have been taken. Even though a compartment may 

be empty of pills it is assumed that the person actually put them in his/her mouth and 

swallowed them. 

4. The pills can't be accessed until it is time to take the medications for that administration 

time. 

5. Only one day can be taken from the One Week Plus Today™ at a time and the other 

compartments are inaccessible until it is replaced. 

4.3.3 CONCLUSIONS 

These interviews and my observations helped clarify and reaffirm some of the human factors 

requirements for the medication organizer, especially highlighting the dexterity and strength 

abilities required in manipulating medication organizers. It was also interesting to note the use 

and importance of the organizer as a visual cue as to whether the medications had been taken or 

not. 

For the most part, descriptions of the capabilities of the target user were similar; essentially 

there is a range from one end of the spectrum to the other. This may explain why some users have 

found that the Blister Packs are a manageable organizer while otiiers consider it unusable. Users 

tend to find ways to adapt to the products and manage as best they can with what they have. 

The observation process brings a deeper understanding and sensitivity to the designer. The 

deeper understanding that comes from personal observation informs the design process in a 

different way than if one is designing only from assumptions or what others describe. 

Where I anticipated there may be different requirements for self-medication due to the 

environment or the specific context, on the whole, I found this not to be the case. A pharmacist 

filling the One Week Plus Today™ compartments encounters the same problems of having all the 

lids open as a nurse or target user if they were filling the organizer. The only other consideration I 
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noted was tlie possible need for the organizer to be transportable rather than if it were to be used 

only in one place. 

The interviews helped broaden my understanding of the overall health-care system, the 

interaction of hospitals, pharmacies, and lodges and those who work in these contexts providing 

services to the target users. Determining what the target user is capable of and how best to meet 

those needs is approached with respect and compassion and great emphasis is placed on 

maintaining function and independence. 

4.4 WHAT EXISTS17 THE PRODUCTS 

4.4.1 INTRODUCTION 

There is a wide range of products on the market that are designed in some way to help a person 

take their medications. The variety illustrates tlie different purposes and intended user groups that 

each product tries to address. In this review and evaluation, products that are locally and most 

commonly available are considered. There are a few products that are not very common nor locally 

available, but, that may in some aspect be appropriate for my target user group. These products 

will also be reviewed. 

This review begins with an introduction to some of the simplest "pill boxes" in Group 1, and 

progresses in complexity through Group 2, a review of electronic aids, and Group 3, a review of 

complimentary services. The groupings help distinguish the purpose and specific use of the 

devices. Each description of the product will be followed by a brief evaluation of the critical 

elements. (Photographs of the products discussed can be found in Appendix B PRODUCTS) 

4.4.2 GROUP 1: PILL BOXES AND MEDIC A TION ORGANIZERS 

The main purpose of this group of self-medication aids is to hold pills and tablets. This group 

also includes medication organizers, that help organize and keep track of which pills are to be 

taken when. The onus is on the target user or caregiver to remember to keep track of dosages and 

administration times. 
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4.4.2.1 Pill Bottles 

Description 

The simplest versions in this category are the pill bottles or vials in which the medication 

comes directly from the pharmacy, sometimes referred to as "bulk" medication. These bottles are 

often equipped with standard child-resistant caps of either the push-and-tum twist-off style for 

bottles with threaded caps, or a turn-to-ahgn-the-index-marks for snap-on caps. 

Other simple pill boxes on the market are the Mini Pill Pods™ and the Daily Pill Box which 

have a single and double compartment, respectively. These two examples are made from 

polyethylene with "living hinged" lids and are very inexpensive. 

Two other varieties of the basic pill box are the Country Oval Pill Box and the Fancy Oval Pill 

Box, which are metal and plastic "designer" boxes for those who wish to carry their medications in 

a more aesthetic, rather than a purely utilitarian, container. 

Evaluation 

The more medications and different types of medications a person takes, the more difficult it is 

to manage the regimen and to be compliant, particularly if the dosages increase, and/or the dosage 

frequency and intervals vary from medication to medication. For the average person, multi-

medicating can be quite confusing using only the bulk bottles, while for the person who suffers 

from mild dementia, this would be a very difficult task, indeed. The child resistant lids may pose a 

critical obstacle for the elderly person who does not have the strength and dexterity to manipulate 

the cap, and even the turn-to-align style of cap, although simpler in design, can be difficult to open 

because of dexterity and/or visual difficulties. 

The Mini Pill Pods™ and the Daily Pill Box, are appropnate for one or two medications 

because of the single or double pill compartments. Mixing pills within the compartments (for 

instance, if one were taking more than two prescriptions) could seriously complicate the medication 

regimen. The boxes are so small that they have no place to describe the prescription, and therefore, 

no way to keep track of the medication regimen. 

Living hinges eventually wear out, but, because these products are very inexpensive, it would 

not be a serious financial concern to replace them. 
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4.4.2.2 Daily Pill Boxes And Organizers 

Description 

In the samples available, there were only three boxes designed to organize pills for one day 

only. These are the Daily Pill Box, the One Day™ pill box and the 2x4™ pill organizer. Each of 

these have four compartments to hold the pills that are to be taken at a specified time of day, that 

is, morning, noon, evening or bedtime. The 2x4™ pill organizer advertises that it has six 

compartments on the back to help organize the pills for the rest of the week. 

This version of pill box labels the times of day, either as inked on, or cast into the molding as 

raised lettering. The other two examples use raised lettering without ink and the letters are aligned 

diagonally across the lid of the compartment. There are two styles of lift tabs used on these boxes; 

the high profile semi-circular tab and a low profile finger-nail catch. These containers are also 

made of polyethylene and use living hinged lids. The printing on the Daily Pill Box has good 

contrast for legibility (black on opaque in this case), but the letters can rub off over time. The 

raised lettering without ink is very difficult to read, especially on the 2x4™, which, in this 

example, is blue colored plastic. 

Evaluation 

Users identified that the arrangement of the letters diagonally across the lid adds another 

component of difficulty to interpreting the labeling, and having bilingual abbreviations for the 

times of day is confusing for the elderly person, especially if s/he cannot see the lettering very 

clearly. 

Opening the lids of these containers can pose another obstacle for the older person. The high 

profile semi-circular tab allows for a better grip, while the low profile finger-nail catch, can be 

very difficult to open. 

As with the simple pill boxes previously described, these organizers are very inexpensive (a 

dollar or two), and if the lettering wears off or the hinges finally fail, it would not be a financial 

burden to replace these boxes. 
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4.4.2.3 Weekly Organizers 

One Time per Day 

Description 

These organizers are appropriate for medications that need only be taken once a day. These 

weekly organizers are similar in design to the Daily Pill Box, but, have seven pill compartments for 

each day of the week. Essentially there are two styles: The Weekly™ and the Extra Large 

Weekly™. The Weekly™ style has both a French and English version and a Large Weekly™ 

version. Both styles are made of polypropylene with living hinged lids. The former style has a 

protruding semi-circular lift tab on the lid and the second style has a low profile fingernail lift tab. 

There is a range of how tightly the lids stay closed from design to design. The lids on this design 

are very easy to open and don't have much "catch". 

The second style, called the Extra Large Weekly™, while having the low-profile lift tab and 

different labeling, is also much larger than the first style. Because of the larger size, labeling is in 

both French and English abbreviations on each lid. Both styles have raised lettering and inking, 

and Braille, and are solid white. 

Evaluation 

Secondary users pointed out that the protruding semi-circular lift tab lid is much easier to open 

than the fingernail lift tab style especially for the person who has dexterity and strength problems, 

The lack of tightness of the lid closure on these examples could pose a problem in that they could 

be easily jarred open in a purse, accidentally releasing and mixing up the medications. 

Because the lettering is raised, if the ink printing wears off, the lettering is still discernable. 

While the tactile feedback of the raised letters may also help a person who has limited visual 

acuity, a person who loses his/her vision in later life is unlikely to learn Braille, and so this design 

feature is of limited use. 

The solid white color of both styles of organizers makes it difficult to see if there are pills in 

the containers. A clear view of the compartments is preferable for both the caregiver and the 

patient and saves opening the lids to check whether the medication has been taken or not. 

40 



Four Times per Par 

This type of medication organizer is larger and more complex than those previously described 

in that they incorporate weekly as well as daily medication needs. Four different styles will be 

reviewed. 

The 7 Pack 

Description 

The 7 Pack appears to be a versatile organizer. The pack consists of seven boxes, one for each 

day, which are then individually divided into four compartments per day: morning, noon, evening 

and bedtime. Daily boxes can be removed from the pack for easy transport without having to take a 

whole week's supply of medications. The boxes are a convenient size, measuring approximately 

2V2" square by %" (63.5 x 19 mm) deep and can be easily slipped into a pocket or purse. Each box 

is a different solid color with clear lids The lids use a living hinge and the lift tabs are low profile 

fingernail catches, similar to the 2x4™ and the Extra Large Weekly™ boxes. 

Evaluation 

The labeling for the day, and the times of day, are ink printed on the sides of each box in high 

contrast black and could conceivably have the same wear problems as described with the "one time 

per day" weekly organizers. 

The Flex-a-Top Medication Organizer 

Description 

This medication organizer has incorporated many design elements that make it a very useable 

product for the older person. It consists of a cardboard storage box with an insert that holds 28 

individual plastic pill boxes with flip-top lids as described in previous examples. The pill boxes 

are arranged seven across for the days of the week and four down for the time of day. Each box is 

also color coded for the times of day: pink (0800), yellow (1200), orange (1800), blue (2100). 

This color-coding doesn't seem to be universally used nor understood in the medication industry 

but is used consistently, where appropriate, on products by this manufacturer and are a useful 

identifier for the users. A separate day pack carrying case can be purchased and the individual 
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boxes for the day can then be taken in a purse or pocket. Each individual box is approximately 

3/4"x l"xl", (19 x 25 x 25 mm) large enough to hold a mixture of pills and sizes and also be a good 

size to hold and manipulate. 

Since the boxes are removable, each one is individually labeled with the time of day and the 

day of the week. The boxes are extra large and the printing on the storage box identifying the days 

of the week and the times of day is a very large print. The contrast is good and a simple all-

capitals block style font is used. The inside of the lid of the storage box is used as a medication 

chart, including the target user's name and a written profile of the medication regimen. The chart 

is quite generic and leaves room for any information that may be relevant for each individual 

person. 

Evaluation 

This may be the most versatile organizer amongst the reviewed samples and would be very 

useful for a person with limited manual dexterity and visual abilities. This product was 

demonstrated to me by a pharmacist and is also used in conjunction with a medication service 

which will be described later in Group 3. 

Dosett t, MediseM and Practidose® 

Description 

These three medication organizers are very similar in design, and therefore, have similar 

advantages and disadvantages. Dosett® and Mediset® are the same product, but marketed under 

the different names in different places. Dosett® has a large version called Dosett® Maxi which 

measures 5" x 8" x 1V*" (127 x 203 x 32 mm) to accommodate larger pills or many pills at once. 

Practidose® is approximately twice the size of the Dosett® Regular and is able to hold most 

medications easily. The regular sized Dosett® measures 4" x 6" x 2" (102 x 152x51 mm) 

This design consists of a hard plastic box divided into 28 pill compartments. The days of the 

week are printed across the top while the times of day for administration are marked down the left 

side of the box. Each day's medications are accessed by sliding a clear plastic lid to expose the 

morning compartment, then the noon compartment and so on. The organizer also has an optional 

locking mechanism that has to be pushed at the same time one is trying to slide open a lid. 
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The organizers can be filled quite easily by sliding out the inner pill compartment tray in the 

Dosett®, or by opening the box lid on the Practidose®, which exposes a similar pill tray. 

Practidose® is approximately twice the size of the Dosett® Regular and is able to hold most 

medications easily. 

Evaluation 

The regular sized Dosett® is very portable, but, since the days are not removable, the whole 

week's worth of medications would also be carried. The Practidose organizer, being much larger 

than the Dosett®, could be very awkward for transport and would only be appropriate for in-home 

use. 

User feedback and personal access to this product showed the sliding lid design is not very 

popular and poses a couple of problems. The first is, if one of the administration times is missed, 

in order to access the next administration time, the lid exposes the missed medication which will 

then be dumped out along with the other pills. The second concern is with the difficulty of opening 

the sliding lid. Tins is a problem for people with good manual dexterity, as well as for those who 

have poor dexterity and strength. In some cases, users have filed off the bumps on the bottom of 

the slides to make opening easier. With the force required to open the lid, it could all of a sudden 

open too far, releasing all of the medications for that day onto the floor. 

The locking mechanism only adds to the complexity of the product and is very difficult for a 

person with arthritis to manage. It would be a useful safety feature if children were around, since 

it is not very obvious that the mechanism has to be pushed and held to slide open the lid. It does 

require considerable strength, dexterity and manipulation to operate, and can be confusing to the 

older person. 

Since four Dosetts® are bought at once and then filled and rotated over the month and returned 

to the pharmacy for refilling, buying the Dosetts® initially can be expensive. A pharmacist 

interviewed stated that people generally stop using the Dosett® in preference to the One Week Plus 

Today™ organizer, when they discover the latter is available. 
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One Week Plus Today™ 

Description 

The One Week Plus Today™, Mediplanner II, Super Pill Box and Weekly Medication 

Organizer are similar to the previously reviewed Weekly Pill Boxes and Daily Pill Box, except they 

are combined into a larger box creating a weekly organizer. The Super Pill Box is essentially the 

same as the One Week Plus Today™ but is larger. Each daily box snaps into the larger organizer 

and can be pushed out from behind, whereas, on the One Week Plus Today™ the back is solid 

making it more difficult to remove the individual days. The daily compartments are made of clear 

plastic and have the times of day printed on them, but not the days of the week. The Weekly 

Medication Organizer is similar in its arrangement to the previous two but is a solid color and the 

printing is molded into the plastic without added inking. This organizer has the lids opening on the 

left hand side while all others, so far, open on the right. 

The Mediplanner II is approximately the same size as the other organizers and is made from 

semi-transparent colored plastic. Individual days are not removable and the lids are double, that is, 

instead of opening individually sideways, the morning and noon times open top down, opening first 

the morning compartment, then the noon compartment. The evening and bedtime lids open from 

the bottom up in the same fashion. The labeling on this organizer is large and easy to read, each 

compartment labeled with both the day and the time of day. Reading from the bottom up as the lid 

would be opened, the evening compartment comes before the bedtime compartment. 

Evaluation 

There is a trade-off for the convenience of being able to take out daily containers and not have 

to take the whole organizer on excursions. It was pointed out by nurses and pharmacists that if 

more than one day is removed from the organizer at a time it is a possible that the days could be 

inadvertently rearranged and mixed up, since, the day of the week is only printed on the organizer 

box and not on the individual days. This may not be a concern if each day's medications are the 

same. Another concern is forgetting the different days somewhere when they are taken out of the 

larger organizer. They could be left in a pocket, another room or left behind from a visit. When 

they aren't found, and the next administration time is due, the user may instead take pills from that 

time compartment for the next day, thinking when they find the lost day, they will exchange the 

pills again. This can become very confusing and get everything mixed up. 
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Access to this organizer highlighted that the daily sections have to be removed, which on some 

models is very difficult to do, in order to open the lids to the individual compartments. Some 

people can't use these organizers because the lift tab is too small or they don't have enough 

strength to open them. 

Colored, or even semi-transparent, compartments make it difficult to identify the medications. 

The solid color of the Weekly Medication Organizer requires the compartments to be opened to 

determine whether the medications have been taken. Lack of inking on the raised lettering makes 

the labels difficult to distinguish visually. 

Based on user feedback, it would appear that the double lid on the Mediplanner II may be 

easier for the pharmacist to fill, but it has the same potential of dumping out extra medications as 

the sliding lids on the Dosett® if the previous time's medications are missed. During filling and 

checking of these organizers, all of the lids are open, making it very awkward for the pharmacist to 

work with. Also, comparing with all of the other organizers on the market, the change in labeling 

reading from the bottom can be confusing. So far, every organizer reads from top down: morning, 

noon, evening and bedtime. This one reads: morning, noon, bedtime, evening. This may not be a 

confusing issue if the target user only has exposure with this model and becomes accustomed with 

this nuance. 

4.4.2.4 Blister Packs 

Description 

Blister Packs are another very common medication organizer. While a blister pack system is 

often used in hospitals and residential care, they are also used by individuals in the community 

environment. The blister packs consist of one layer of plastic pouches, or blisters, to hold the pills, 

and a foil backing to keep the pills in their separate blisters. A card, identifying the days of the 

week and times of day and other relevant information covers the front of the blister array, leaving 

each blister visible so that the medications can be pushed through the foil backing. These cards are 

either made of disposable cardboard, so that when the week's worth of medications are completed, 

the whole pack is thrown away, or it is made of reusable plastic, in which case, the pack would be 

returned to the pharmacist for reuse. 

The labeling varies from the different manufacturers. One type uses symbols of the sun and 

moon rising and setting along with print to identify the times of day, giving an additional visual cue 
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to the user. The whole pack is one unit, measuring approximately 7" x 10" (178 x 254 mm), or 

more, if a larger size of blister is required to hold larger amounts of medications or to 

accommodate larger tablets. 

The pharmacist is responsible for filling and checking the blister packs and requires other 

apparatus to assemble them. The cold pack system is quite simple and only requires the card 

fronts, the blisters and foil backing that sticks on contact. The heat pack system requires a heater 

and platen system to meld the blisters and backing together. 

Evaluation 

Pharmacists described the Blister Packs as being more convenient to fill than the One Week 

Plus Today™. Another advantage for the pharmacist is that some packs are disposable and don't 

come back to the pharmacy. 

Disadvantages of the Blister Packs for the pharmacist are that during preparation, the 

pharmacist has to pay close attention to which days are which since the blisters are placed up-side 

down and will read backwards. They are always checked once assembled, but this procedure has a 

higher potential of mistakes. The clear plastic makes the medications visible for easier checking. 

There is a need for larger blisters to hold many pills or for very large pills. This appears to be 

a manufacturing problem in that the larger blisters are prone to breakage. 

Often blister packs are prepared a whole month in advance, and so, if there is a change in the 

medication regimen, they have to be returned and completely redone. 

An advantage of the Blister Pack design for the target user is that the medications are very 

visible and it can be noted quickly as to which is the next administration time. In the case of a 

person forgetting to take one set of medications, it is easy to move on to the next without exposing 

the missed ones and risking getting them all mixed up or dropped on the floor. The labeling using 

symbols is helpful and they are inexpensive. 

Dexterity difficulties may pose a problem with manipulating the pack, pushing and breaking 

the seal and catching the pills from the back. Coordinating reading and pushing out the correct day 

and time requires quite a bit of manipulation. 

Blister packs are on the large side for convenient transport and individual days cannot be 

removed to make this easier. 
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There is discrepancy as to a target user's ability to use the Blister Packs. In some cases, a 

target user may not be able to push the pills out of the blister, yet, is able to open the lids on a One 

Week Plus Today™ organizer, while, in other cases, just the opposite has been noted. 

4.4.3 GROUP 2: ELECTRONIC COMPLIANCE AIDS 

Remembering to take ones' medications is one of the biggest factors of non-compliance. 

Various electronic devices with alarms are beginning to find their way onto the market in an 

attempt to address this problem. 

4.4.3.1 A Little Reminder (ALR) 

Description 

A Little Reminder is essentially a key-chain alarm. The medication administration times are 

programmed onto the key chain from a separate programming module. When it is time to take 

one's medication, the alarm will sound, reminding the person to take their medication. 

Evaluation 

The alarm can be manually turned off so it could be possible for people to shut the alarm off 

and continue with their task at hand, still forgetting to take their medications. Demonstration of 

this product showed that the alarm is not very loud nor demanding of attention. Another drawback 

of this device is that the medications and alarm are not attached together, so a person could easily 

leave the house with one or the other, and still run into a compliance problem. 

4.4.3.2 Acumed Alarm Pill Reminder 

Description 

The Acumed Pill Reminder is very similar to the simple pill boxes, but with an alarm. It is 

round and approximately the size of a person's palm, is divided into two compartments, and has a 

lid that swings open exposing the medications inside. The lid houses the digital clock, setting 

buttons and alarm. It has only three alarm times which turn off automatically after a certain period 

of time. 
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Evaluation 

Based on product literature, this product appears to be a very basic pill box and reminder for a 

reasonably easy medication regimen. The automatic shut-off feature may allow for a situation 

where the medication is not taken. Similar concerns of the user-interface with electronics and size 

of buttons as described below would likely be an issue with this product. 

4.4.3.3 Healthline Electronic Pill Box With Timer/Clock 

Description 

This product is similar to the Acumed version described above. There are two large pill 

compartments and the lid is designed to rotate, exposing the first dose, and then can be opened 

further, for the second administration. The number display is reasonably large, while the setting 

buttons are very small and are hidden under a flip-up lid beside the number display. The memory 

and start/stop buttons are located in the first pill compartment and a sliding switch on the side of 

the unit is for the clock, timer 1 and timer 2. The labeling for each of these buttons is extremely 

small. 

Evaluation 

Personal interaction with this device proved the lid to lock quite firmly which could be difficult 

to open by anyone with dexterity problems. The small setting buttons are also difficult to use and 

having them hidden under a flip-up lid beside the number display adds to the complexity of use. 

The labeling for each of these buttons is very small and difficult to read. Because this box 

uses timers, and not real clock times, the dosage interval time, rather than the time of day, is used 

to set the alarms. Figuring out how to set and use the alarms is very confusing, especially if a 

person is not familiar with similar electronic devices. 

4.4.3.4 Medication Event Monitoring System (MEMS®) Smartcap ™ 

Description 

The MEMS SmartCap™ fits on a standard medication bottle cap containing an electronic 

microprocessor that displays how many times the bottle has been opened that day, and how many 

hours it has been since the bottle was last opened. The SmartCap can also be programmed to 

produce an audible alarm reminder. The electronic memory also records the dose frequency, the 
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dose times, the dose intervals and the dose timing. (Cramer, 1995) This information is retrieved by 

interface with a computer and proprietary software that can then display the recorded information 

on charts. The presentation of this information can be quickly and easily interpreted and useful for 

feedback sessions with the target user. A feedback session with a user can take only five minutes 

and is intended to help the user understand his/her medication behavior and determine a lifestyle 

cue that will fit into his/her everyday schedule, enhancing the possibility for compliance. (Cramer, 

1995) 

Evaluation 

The SmartCap™ is designed to be used on one bottle and one prescription. It is conceivable 

that a person could be taking more than one medication using standard pharmacy bottles, all fitted 

with SmartCaps™. Literature and user feedback suggests this system is useful for persons who 

are wishing to comply with their medication regimen, but may be unaware of their behavior 

patterns that prevent full compliance. While being objective in the information gathered, the 

opening of the cap also presumes the person actually takes the medication. This system would not 

be appropriate for someone who is unable to tell how many of each tablet should be taken at the 

medication time. 

4.4.3.5 Medminder Electronic Aid 

Description 

The MedMinder is another type of electronic medication compliance aid specifically designed 

to meet the needs of an elderly population. It is a prototype design consisting of a small box 

measuring 7'/4" x 454" x 2/4" (190 x 114 x 63.5 mm) On the top half of the box are 'receptacles 

for five standard sized medication containers' and, on the lower half, is an LCD display. (Szeto 

and Giles, 1997) The older person's medication regimen, with dosages and dosage times, is 

programmed into the MedMinder through a PC computer and proprietary software. Each 

receptacle is numbered and holds a prescription container with the ability to hold a four-week 

supply of pills. When it is time for administration, an alarm signals the target user to take his/her 

pills. The LCD displays how many pills should be taken and from which container, as well as the 

current time. "Correct Med Taken" is displayed when the user follows the message and replaces 

the container after taking the medication. The MedMinder prompts the person with the next 

message, or, if all of the medications for that time period have been taken, then the message display 
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reverts back to its "waiting for delivery" mode that constantly displays the current time and next 

medication time. If the person does not follow the message and removes more than one container 

at a time, or the wrong container, the MedMinder sounds a constant alarm and displays a "wrong 

container" message. 

Evaluation 

It would appear from the literature description of this prototype that a person using the 

MedMinder must be able to open the standard medication containers, and also be able to read and 

understand the message display. The size of the display printout and contrast were taken into 

account in the design, since older people often have vision deterioration, and readability would be a 

concern. As with the SmartCap™, this design presumes the person actually takes the pills when 

the container is removed from its receptacle. Also, there is no way to prevent a person from taking 

more pills than required when the container is opened. In this prototype stage, the MedMinder 

appears to be very bulky, awkward and not easily transportable. This design is appropriate for 

people who can readily manage their medications, wish to comply, but have difficulty remembering 

the times and dosages. 

4.4.4 GROUP 3: SERVICES 

All of the medication organizers reviewed so far, are not "fool-proof for use with elderly 

persons with mild dementia living on their own. This category addresses the need and use of 

services which contribute a critical element enabling people to live independently and to self-

medicate. These services are used in conjunction with medication organizers, and, depending on a 

person's abilities and needs, an assessment will provide a solution of which organizer, combined 

with which service, will meet the needs of the client. The services reviewed below are programs 

designed to help older people maintain their independence and autonomy economically by 

combining a service and an appropriate product. So far, these programs are few and only available 

in the local area of service. 
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4.4.4.1 Simplicity Plus 

Description 

Simplicity Plus is the name of a computer program developed and used by Health Plus 

Pharmacy in Calgary. The program is used in conjunction with the Flex-a-Top medication 

organizer described earlier and maintains and prints a weekly medication schedule and 

prescription regimen. The program helps the pharmacist fill each daily container according to the 

prescnption. If there is no prescnption for a specific time of day, then the container is put into the 

box upside-down to indicate there are no medications to be taken at that time. For instance, if on 

Monday the target user was to take medications in the morning and before bed these containers 

would be filled with the appropriate prescription, while, the noon and dinner containers would be 

placed upside-down in the box. Also, once the target user had taken a specific dosage time, that 

container would then be placed in the box upside-down when emptied. This gives the users a 

visual reassurance as to which medications are to be taken and which have been taken. 

Evaluation 

In contrast to the older "fill and bill" system, this service-oriented approach helps the 

pharmacist fill the client's prescription, and helps the older person understand and adequately 

manage his/her regimen. While this system has gained quite a bit of recognition in Calgary, and is 

very user friendly for the pharmacist, caregiver and target user, some method of remembering when 

to take one's medications needs to be incorporated with the system. 

4.4.4.2 Aprex Dosing Partners™ 

Description 

Dosing Partners™ is a telecare program developed by Aprex in San Diego. This program 

combines a telephone monitoring and response system, and the SmartCap™ medication recording 

device described earlier. Target users take their medications each day from bottles fitted with the 

SmartCaps™ and at night, the bottle, with their SmartCaps™, are placed on a modem, called the 

HomeLink™, which then transmits the user's medication behavior to the health professionals at 

Dosing Partners™. The SmartCap™ objectively monitors a person's medication behavior, and, if 

it is detected that a user is having difficulty self-medicating, s/he will be contacted the next day to 
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help him/her get back on track. This program is relatively inexpensive with start-up costs of 

US$250 and $69 each month, although this could be a prohibitive cost to some. 

Evaluation 

Product literature describes this as a good monitoring and feedback system that is very useful 

for users who wish to comply with their medication schedule, but who may be unaware of their 

behaviors which inhibit full compliance. If users are having difficulty remembering to take their 

pills, a feedback session may help them find a cue in their daily lives to help. Also, as described in 

the SmartCap™ description, it is presumed that the person actually took the correct amount of 

medication upon opening the container. 

4.4.4.3 Good Samaritan TdeCare® 

Description 

The TeteCare service provided by The Good Samaritan Society in Edmonton, comprises a 

wide variety of related telemedicine services. The TeleCore system hinges on Caresse® 

CarePhone, a communication unit that looks something like a stylish telephone answering machine 

and is hooked up to the phone line. One of its main functions is as an alarm relay. In this capacity 

an elderly or disabled person wearing a Carino alarm button can, in an emergency, activate the 

alarm, which is then transmitted through Caresse to a monitoring center. Caresse can be 

programmed remotely, or directly, on the unit to dial a specified sequence of numbers 

automatically. The unit is very flexible and a number of other functions can be programmed into it 

as well. 

In regards to medication reminders, this unit is very versatile. Caresse can issue up to six 

different daily reminders and can also be combined with a medication dispenser called Careousel. 

The Careousel is a disk shaped unit about the size of a small dinner plate. Inside are 28 

"containers" arranged around the circumference of the disk to hold the medications. A lid closes 

over the pills so the patient cannot access them at random. Careousel is programmed to dispense 

the appropriate medications at the correct time and also has a reminder for the target user when it 

is time to administer the medications. If the medications are not taken within a specified period of 
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time, a signal is sent to the monitoring center or other receiver, who will then contact the target 

user. 

Evaluation 

Through user and product literature, this system has the best range of functions and flexibility 

to enable an older person with symptoms of mild dementia to live independently and relatively 

safely without requiring expensive home care. The advantage with this system is that care, 

reminders, or person-to-person contact is very close by, and accessible when needed. The 

Careousel is a medication dispenser, as well as an organizer, and so, alleviates the problem of a 

person accessing the wrong container, or taking more medications at a time than needed. Because 

this design can accommodate people who are unable to keep track of which medications to take, 

people suffering from progressive dementia may be able to self-medicate longer than if they were to 

use any other medication organizer. This whole system also provides a social element of personal 

contact that can also be very important for the well-being of an older person. 

4.4.5 CONCLUSIONS 

This has been a brief review of some of the most common medication organizers readily 

available. The human factors considerations are variously addressed in the products, often 

compromising other needs and ergonomic issues. For instance, the electronic aids have mainly 

been developed in order to help a person remember to take their medications, or to objectively 

monitor when a presumed dosage was taken, but do not consider the need to otherwise organize the 

pills, or the difficulty an older person may have in accessing the pills from the containers. 

It also appears that a product alone cannot provide for the needs of the target user, and this is 

where the monitoring services become an essential component of the medication, compliance and 

independent living requirements. 

This review highlights the need for a product/service combination that addresses all of the self-

medication needs of the older person, thereby helping provide supportive and safe independent 

living. 
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4.5 SUMMARY 

Simplicity in design that will enable easy use of the product is essential for the user with 

symptoms of mild dementia. This is very pertinent because it will allow the user to use the product 

independently, adding to the user's sense of control. It is also relevant because of the difficulty a 

person with mild dementia has in learning new things. It may appear obvious to someone who is 

fully cognitive how to use a medication organizer, but this cannot be assumed of someone who has 

mild dementia. This suggests that some form of instruction or training for the target user may be 

required. 

It appears that the older people manage with what they are familiar with and may not know 

there are medication organizers or services available that could help them manage their medications 

better. Physicians, pharmacists and other caregivers are the most likely to suggest and introduce 

an elderly person to a medication organizer and help them integrate it into their daily lives. 

As noted in the interviews, a person sometimes takes the medication organizer or daily 

segments of the organizer with them away from home. These are often forgotten or left in coat 

pockets or on countertops where the user can't remember where they left them and can't find them. 

How would the design address this concern'7 

The design may need to deal in some way with the issue of missed medications. With the 

currently available organizers, if a missed medication is taken only once a day, missed medications 

can be taken later when remembered. If medications are taken a few times a day, and if the next 

dosage time is coming up, then the medications should be skipped and left until the next time. 

This logic difficult for someone with mild dementia to understand. The design will need to address 

either some way of preventing the medications from being missed in the first place, or, if this isn't 

part of the design, then some way of preventing the person from taking the medications at such a 

time as would be overdosing. 

Most of the products used to help the target group with their medications are simply 

medication organizers and do not address the critical needs of remembering when to take the 

medications and preventing access to the pills when it isn't appropriate. A common attitude about 

medication organizers is that they "cure" non-compliance. This attitude is found of not just the 

target user, but also of physicians and nurses who have replied to concerns of potential non

compliance from pharmacists with, 'Got that covered. We have them on a dosette.' Will the 

design attempt to change this attitude or attempt to fulfill it? Because of these concerns, the 
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design concept will likely become more of a medication dispenser, and not just a receptacle and 

organizer for the pills. 

Review of these investigations suggests the design will have to be an active product, that is, a 

product that integrates electronic and communication technologies so that the design will be able to 

meet the user requirements. It is also recognized that even an active product may not be able to 

provide all needs of the user and that the design concept may need to be enhanced by a larger 

service support network. 
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5.0 DESIGN SPECIFICATIONS: WHAT IS REQUIRED 

5.1 REVISITING THE DESIGN STRATEGY 

The design strategy is an overall framework to help guide the design process, and is not 

intended as a rigid method that is to be followed sequentially toward the design objective. The 

strategy helps direct the steps that need to be taken toward the end goal, while allowing enough 

flexibility in the process encouraging the discovery process and accommodating changes as needed. 

As a framework for intended actions, it also acts as a control mechanism, allowing for reviews and 

changes as more is learned about the problem. An analogy of a football game, as used by Cross, is 

useful in understanding this. The team uses a strategy of tactics and methods that players will 

apply on the field to win the game. Occasionally, the coach, who is directing the overall strategy of 

the game, will call a time-out to review the progress of the team and change the techniques 

according to the circumstances. The objective of winning the game directs the strategy and 

appropriate methods that will be used toward that goal. (Cross, 1989) 

At this point in the design process, a review of the previously gathered information and 

research, and reassessment of the directions this information may suggest, is required. This 

analysis provides a framework that directs the conceptualization phase of the design process, 

helping define the characteristics and performance cntena for an appropriate design concept. 

While this framework helps "box in", or constrict, the design, it also needs to be flexible enough to 

allow for the creative process. If the specifications are too tight at the beginning of ideation, there 

will be little room, if any, for creative and innovative ideas to emerge, while if the framework is too 

loose, the creative process can randomly meander in all directions, using valuable time and energy 

and producing ill-defined results. Many of the specifics of the design are developed and worked 

out during the ideation or conceptual phase, resulting in more detailed specifications at the end of 

this phase. Until the design begins to take form, it is impossible, from a designer's perspective, to 

specify prescriptively the production and distribution details, such as manufacturing process 

requirements, packaging, and service and maintenance of the product at the beginning of the 

conceptual phase. 

The level of generality for specifications can vary considerably, depending on the project and 

its objectives. Cross suggests three levels of generality to direct the concept phase. The highest 

level of generality, called product alternatives, involves a complete rethinking of a product and its 
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purpose, looking for a completely innovative way to approach the problem. The intermediate level 

of generality, called product types, limits the designer's freedom to designing a specific type of 

product, while the lowest level of generality is often used to redesign different features of an 

existing product, and constricts the design to these elements only. (Cross, 1989) 

Reflecting on this model, my project objectives have defined the design to be in the 

intermediate range of generality, leaving enough freedom to explore the possibilities of novel 

solutions, while providing a framework to direct the ideation and help meet the most important 

requirements. The objectives are defined to a level of generality to help give direction to what the 

product must do to meet the user needs. The specifics of the product itself will be explored and 

developed during conceptualization and later defined in the design proposal. This process of 

defining specifications for the design concept could conceivably be repeated any number of times, 

developing the design to the level of production and marketing. Because of cost and time 

constraints, the tighter the specifications are the better, keeping the iterations to a minimum. Most 

companies working on a design project will have a team made up of the relevant disciplines, 

working on the different objectives concurrently so the process steps and time are kept to a 

minimum. 

5.2 ANALYSIS: WHAT'S NEW? 

At this point, the previous explorations of the design problem, the users and what is wanted, 

needed and exist are analyzed. Revisiting the objectives at this point of the design process clarifies 

their relationships and relative importance and directs the design concept. 

This analysis was done by reviewing the work of the research phase of the project and 

extracting the relevant user requirements. These were then roughly categorized within the principle 

human factors areas of perceptual, behavioral, information processing and psycho-social attributes. 

Further translation of user characteristics into product characteristics was done by adapting the 

categories from Sear's matrix (Fig. 4). The major focus of this project is the users' effective 

needs, cognitive abilities and dynamic physical requirements which, by following the principal axis 

of the matrix, translate into product characteristics of utility, operability and dynamic physical 

dimensions. 
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USER 

CHARACTERISTICS 

AFFECTIVE NEEDS 

EFFECTIVE NEEDS 

COGNITIVE ABILITIES 

DYNAMIC PHYSICAL 

REQUIREMENTS 

STATIC PHYSICAL 

REQUIREMENTS 

— Aesthetics 

Functional Value 

Information Systems 

Anthropometrics 

Classic Ergonomics and 

Human Factors 

PRODUCT 

CHARACTERISTICS 

ART 

UTILITY 

OPERABILITY 

DYNAMIC PHYSICAL 

DIMENSIONS 

STATIC PHYSICAL 

DIMENSIONS 

Figure 4: Principal Axis adapted from Sear's Matrix for Product Value (from Wardell and 

O'Grady, 1991) 

A list of the relevant user needs was compiled which suggested the performance criteria to be 

met by the design, (see Appendix C) This list was also used in conducting a function analysis 

(Fig. 5), helping to define the functions required and the boundaries of the design concept, and was 

also used to develop an objectives tree (see Appendix D), which clarified the objectives and the 

relationship of sub-objectives. These methods also highlighted the limitations of the product and 

the essential objectives that had to be met by the design. 

Only the technical aspects of quality, reliability, and marketing were considered to the extent 

of their effect on the user's needs. Further development on these aspects and other technical 

elements are more appropriately considered in future iterations of the product development process, 

and are beyond the scope of this project. 

Most of the products used to help the target group with their medications are simply 

medication organizers and do not address the main objectives of remembering when to take the 
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Figure 5: Function Analysis (fold out) 
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medications and preventing access to the pills when it isn't appropriate. Because of these critical 

aims, the design concept will likely become more of a medication dispenser, and not just a 

receptacle and organizer for the pills. 

While this product design is mostly functionally driven, the importance of a social support 

system of health care professionals and others was identified as an important element for target 

user. The rapport, communication and encouragement that these people bring to their relationship 

with older people directly influences behavior, which, in turn, supports the functional aspects of the 

immediate product environment. The social contact with others is an important aspect of the 

continuing functioning of many elderly people. In many instances, the only social contact an 

elderly person living at home may have is that with a home care worker. While the product design 

objective is to help an older infirm person maintain independent living, this requires the 

environment in which the product will be used to be both emotionally and functionally supportive. 

As noted in the compliance review, there is already a great strain on health care system resources 

and professional's time to adequately provide the emotional attention and support for this user 

group. Independent health care support networks, as described in the product review, help 

ameliorate this problem, and I recommend a similar support network as part of the performance 

objectives of the design. 

One way of understanding how a product can be supportive is through product meaning. 

Adams (1990) suggests a framework for understanding product meaning through both functional 

and emotional attributes. (Fig.6) 

FUNCTIONAL 

PRODUCT MEANING 

EMOTIONAL 

PRESCRIPTIVE APPROACHES 

DESCRIPTIVE APPROACHES 

GROUP LEVEL 

INDIVIDUAL LEVEL 

Figure 6: Framework for Understanding Product Meaning (from Adams, 1990) 
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The functional meaning of a product can be subdivided into two sub-categories: prescriptive 

and descriptive. These describe methods that can be used to respectively encode and decode the 

product message using principles of human factors, information design, metaphor and composition 

theory. The emotional meaning of a product can be viewed from an individual as well as a group 

level. The individual level involves a user's thoughts, feelings and the situation of use while the 

group level reflects cultural and other social symbolism and aesthetics. 

5.3 TRANSLATING USER NEEDS INTO PRODUCT DESIGN 

CHARACTERISTICS 

5.3.I CONSTRAINTS: BOUNDARIES AND LIMIT A TIONS 

The scope of this project requires an attitude of willingness and accompanying behavior on the 

part of the target user to comply with their medication regimen. This project attempts to design for 

the user characteristics that otherwise prevent the target user from being compliant. (Fig. 7) 

COMPLIANT (no problem) 

SELF-MEDICATION 

INTENTIONAL 

NON-COMPLIANT 

(this is beyond the 
scope of the project) 

NON-INTENTIONAL 

(this is the area I am 
investigating) 

Figure 7: Self-medication and Compliance Diagram 
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The users must have some way of remembering when to administer their medications. Since 

helping target users remember to take their medications is one of the critical aims of the project, it 

is expected that some reminder system will be incorporated into the design, and therefore, the user 

must know what the reminder means. If, for instance, an alarm is used as a reminder and it is 

buzzing and the user can't remember that the buzzing means it is time to take their pills, then the 

user requires support that is beyond the objectives of this project. 

Users must also be able to administer their own medications, that is, they will be able to handle 

the organizer, if required by the design concept, and will be able to access the appropriate pills as 

required and administer them. 

5.3.2 CRITICAL AIMS: ESSENTIAL OBJECTIVES 

Since forgetting to take one's medications is the primary non-compliance issue for all age 

groups and users, it is essential that the design incorporate some type of reminder system notifying 

the users when it is time to administer the medications. Having the pills organized and labeled by 

time and day is not sufficient. 

A second critical aim is to prevent target users from overdosing, which is partially due to them 

not having some way of determining whether they took the medications at the right time. Designing 

a method of reassurance that medications have been taken, and making the medications 

inaccessible until the appropriate administration time, are critical design goals. 

5.3.3 PERFORMANCE CRITERIA: TRANSLATING USER NEEDS INTO DESIGN 

CHARACTERISTICS 

These are a set of user needs that direct the concept phase of the design process and describe 

the required design attributes as derived from the objectives tree and function analysis. Usually, 

design specifications and proposals would include descriptions for production and manufacture and 

other relevant criteria to develop and move a product out to market. Since this project is focusing 

on the human factors and issues translating these into design criteria, only those aspects that may 

directly affect the user's needs will be considered in these specifications. 
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A. SUPPORT SYSTEM 

Al. A health care professional team to: 

a. monitor and to respond to incidents of non-compliance by either phone or in person. 

b. be available and easily accessible for product support as well as emotional support 

and contact 

B. PRODUCT ENVIRONMENT 

Bl. The product should fit into a person's surroundings and provide a sense of safety and 

familiarity. 

C. REMINDERS (These are also addressed as critical aims) 

C1. The product should remind the target user to take the pills. If an audible alarm is 

used it should use mid-frequency tones5 and be loud enough to demand attention but not be 

annoying. Investigate other ways of notifying person. 

C2. Reassure the users, both the target user and secondary users, that the pills have been 

taken. 

C3. Identify non-compliant behavior and notify secondary users/support team. 

C4. The device should somehow notify user if device is misplaced. 

D SIMPLICITY 

Dl. Not confusing. Requires minimal and sequential steps for use. 

D2. Provides a congruent interface with users. 

D3. Uses consistent design features. 

E. INFORMATION 

El. A patient/medication profile must accompany the product at all times. 

E2. Programming of device should be simple and easy. The interface and controls shall 

follow human factors guidelines for interface design. 

E3. Instructions: 

Pirkl, James J. and Babic. Anna L. (1988) Guidelines and strategies for designing transgenerational products. 
Poster. Copely Publishing Group: Littleton. Mass. 
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a. Instruction on how to take the medications and the purpose of medication is 

important. The instruction should be consistent and repeated regularly with 

follow-up assessments. 

b. Appropriate instructions must accompany product. These should use clear, 

unambiguous, non-technical language, provide simple, sequential and consistent 

guidance. 

E4. Training: 

a. It should be easy to learn how to use, i.e. requires minimal training or skills 

requiring reading, comprehension and memory. 

b. Proper training in the use of the device should be developed and available for 

both target users and secondary users. 

c. Training should be developed and available for secondary users to train the 

target user. 

F. CONVENIENCE 

Fl. Transportable. It should be lightweight and be able to fit into a pocket or purse. 

F2. Accessibility. 

a. Availability. Visible on the market, well-known, affordable and not obscure. 

b. Safety (Critical Aim) Pills are inaccessible until they are to betaken. This 

will also help make them child resistent. 

c. Filling. The device should be easy for all users to fill and avoid risk of error as 

much as possible. 

d. Dispensing. The device will provide the pills at the appropriate times. Four 

administration times per day is sufficient and it is not necessary to consider 

'special' dosages and times. Pills during dispensing will be easy to access and 

administer. 

G. LABELS 

Gl. Any labels should be readable with distinguishable lettering. This requires large 

letters, simple typeface (sans serif), no abbreviations, no printing on the diagonal, no 
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bilingual words (use only one language), create strong figure-ground contrast, avoid glare 

and reflectance. Refer to human factors guidelines. Icons or symbols may be useful and 

durable inking should be used. 

H MOTOR CONTROL 

HI. The device should be easy to handle and manipulate. This requires design for gross 

motor control, minimal use of dexterity and strength. Good gripping should be provided 

through use of texture and materials and consider the hand size (anthropometrics) of the 

target user group. 

I. QUALITY 

II. The appearance and finish of the product should be of good quality and aesthetically 

pleasing. 

J. RELIABILITY 

J1. Durability. The components will wear well and the device should be able to be treated 

like a Walkman. 

J2. Dependability. The product should require minimal maintenance. Batteries are easily 

changed or recharged. Parts are available and easily replaced. 

K. MARKETING 

Kl. High visibility, well known, not obscure. 

K2. Low cost to consumer. Possibilities: personal ownership, rental, other. 

K3. Available in North America therefore available in three languages, separately. 

K4. Packaging is attractive and easy to open. 

65 



6.0 IMPLICATIONS FOR DESIGN 

6.1 CONCEPT GENERATION 

6.1.1 INTRODUCTION 

The concept generation phase of the project begins the translation of the user needs into a 

design concept. Creative and divergent thinking, particularly through sketches, drawings and 

sketch modeling and other three dimensional explorations are integral to this part of the design 

process. The concept generation begins the iterative process between "fantasy " explorations and 

what is possible; a back and forth exchange between divergent and convergent thinking. During 

the convergent phases, the previous work of divergent explorations is being evaluated as to its 

usefulness in progressing the design toward the final concept. This exchange and evaluation is 

often quite noticeable and deliberate but can also sometimes be so subtle that the designer is 

unaware of the decision s/he has just made until s/he looks back on the sketches. To someone not 

fully involved in these explorations it may seem almost magical as to how the final design came to 

be. The following sections attempt to outline some of the more meaningful explorations and 

revelations that directed my concept generation and design development toward the final concept 

solution. 

6.1.2 STAGE 1: WHA T'S POSSIBLE? 

I began by revisiting the function analysis and what the design needed to do. In order to meet 

the specifications the device would have to be active, that is, having electronic or mechanical parts. 

Explorations into the world of electronics, computers, cameras and other consumer products 

showed me the range of possibilities and capabilities of current technology. Some of what is 

currently on the market can be very expensive, but there is also a range of electronic products that 

are very affordable and that have similar capabilities to what I required for the medication device. 

It seems that anything is possible. This realization helped open the exploration possibilities and 

helped me to keep from getting bogged down with too much detail. 

While it was wonderful to consider some fantastic "Wouldn't it be neat if... " possibilities, I 

decided to try to focus in on what could be implemented right now with the current health care 

resources. One of these early ideas was a pill hopper that would contain bulk prescription tubes of 

pills and be programmed to dispense die medications each day into a portable carrier. 
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The bulk tubes would make it easy for the pharmacist to fill and to exchange if there was a 

change in the prescription. The hopper had many advantages but its major drawback was that it 

wasn't portable and would require another more portable device that could be filled by the hopper. 

Jn 
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Figure 8: Pill Dispensing Concept 

Various options for pill quantities whether daily, weekly, monthly or bulk had their 

advantages and disadvantages. The quantity of pills to be carried had a direct relation to how large 

or small the device was likely to be. It also had implications for how the pills could be dispensed. 
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Figure 9: Daily Compartment Concept 
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Figure 10: Device concept using a glasses case as a starting point 
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6.1.3 STAGE 2: PORTABLE DAILY DEVICE 

At this point I chose to focus on a portable device without the hopper because of its simplicity 

and portability. Even with this focus there were still the options of whether the device would have 

compartments that were filled with pills each day or if it would use pre-filled cartridges, and 

whether the quantities of pills were daily or weekly amounts. Weekly amounts of pills to be 

carried, including the electronics and other components, suggested too large a device to carry 

easily. This led back to the bulk pill option as used in the hopper. The daily quantities of pills 

offered more inspiration and, in terms of the design, there wasn't much difference if the device used 

compartments or a cartridge. (Fig. 12 and 13) 

Explorations with a daily cartridge idea focused the design and led to cartridge compartments 

layout options. (Fig. 14) At this point I moved into drawing the device actual size to get a clearer 

idea as to how the components would relate. (Fig. 15) I worked this concept into a 3-D sketch 

model to get a better idea of its possibilities. While the concept was small and portable at about 

4" x 2!4" x IV2" (102 x 63.5 x 38 mm) deep, it required a specially designed cartridge to release 

the pills into a pill tray that swung out from the body of the device. It also was either left or right 

handed and was overall too "mechanical". I revisited the idea that the device had to dispense die 

pills and realized this wasn't necessary. It only needed to somehow prevent or allow access to the 

pills. What about the pills staying in the cartridge and being removed directly from the cartridge? 

I took another look at the blister pack idea where compartments are covered with foil, and the 

living hinges found on the One Week Plus Today pill organizers. (Fig. 16) I quickly explored this 

idea in another sketch model (Fig. 17) that resulted in a not very portable and overworked device, 

having more features than was necessary. 
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Figure 12: Hopper and daily device concepts 
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Figure 16: Cartridge explorations 

Figure 17: Modeled concept 
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6.1.4 STAGE 3: THE CARTRIDGE DESIGN 

Many of the forms and elements that I was exploring earlier were being synthesized and 

incorporated into this phase. Possible ideas of keeping the cartridge lids closed and how they 

would be released were resolved in the final sketch model. (Fig. 18) 

Figure 18: Cartridge lids, latch and release sketches 

Detailing the cartridge design and development of some working models resulted in a design 

that allowed one to be able to take the pills directly and easily from the cartridge compartments. 

This would allow the user to pick the pills with a pinch grip of the thumb and finger rather than 

turning the device upside-down to dump the pills out. Each compartment on the first working 

model was 3A" (19 mm) wide (the width of the compartments on the One Week Plus Today™) by 

1 Yt" (38 mm) long x 5/8" (16 mm) deep. This size couldn't hold the quantity of pills that one 

compartment held in a One Week Plus Today™ so 1 enlarged it to 2" (51 mm) long. 
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The width of the cartridge compartments was initially defined by comparing it to the width of 

the compartments on both the One Week Plus Today™ and the Dosett®. Anthropometric design 

values that helped support this decision were found in Weimer (1993), Woodson (1992) and 

Pheasant (1996). Specific anthropometric data on fingertip measurements for my target group and 

for the specific task of extracting an object (pills) from a trough was not found. 

Extrapolations were made from control dimensions as to the required width of the cartridge 

compartments. Push-button diameter required for finger-tip activation (by either the index or 

middle finger) is 9mm min.-19mm max. (Weimer, 1993). Rocker switch design characteristics 

vary from 5mm min. width of the switch (Weimer, 1993) to a minimum required distance of 19 

mm between the centerline of two adjacent switches (Woodson, 1992). Woodson also describes 

.75" (19mm) width for a trigger action latch and a minimum of .625" (16mm) for a snapslide latch, 

both of which are operated by the fingertip. 

Anthropometric measurements for the index finger breadth and thickness as measured at 'the 

proximal interphalangeal joint (PIPJ), i.e. the finger articulation nearest to the hand' is 23 mm for 

the ninety fifth percentile British male and 16 mm for the fifth percentile British female. (Pheasant, 

1996). 

No difficulty in extracting pills from the cartridge as intended by the design was encountered by a 

test subject. This person is an older male whose PIPJ measures 26 mm (1") diameter. The above 

information would suggest that the design width of the cartridge compartment of V*" (19mm) is a 

reasonable and sufficient dimension for this use. 

6.1.5 STAGE 4: FINAL REVELATIONS 

In an attempt to simplify the over-design and over-size of the previous models, I reexamined 

the components and their requirements. This reexamination defined the essential components to be: 

the programming and internal lid release mechanisms, the cartridge, the release button, the LCD 

display, the speaker/alarm, a power source and a patient/medication information chart. I then 

experimented with various layouts of these components in a horizontal and vertical format at full 

scale. (Fig. 19 and 20) The vertical format that I explored first revealed two problems. The first 

was that two ' AA' batteries that were required to power the device could not be accommodated 

into the design either widthwise, lengthwise or side by side without increasing the overall 

dimensions of the device. Through these explorations it was found that a device measuring 
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approximately 3" (75 mm) wide by 5-6" (127-152 mm) long was a convenient pocket size and 

easily portable. The second problem was the 2" (50 mm) wide cartridge was also too big for tliese 

dimensions. Upon reexamining the cartridge capacity, the 1YT (38 mm) long cartridge proved to 

be sufficient and the batteries would fit end-to-end quite easily in a horizontal design. 

To keep the profile to a minimum the cartridge would be inset into the device. This meant the 

top face of the device was close to level with the top lip of the cartridge which made grasping the 

pill with a pinch grip at the lip of the cartridge compartment difficult. The original testing of 

extracting the pills from the cartridge was done by itself and not with a raised surrounding edge 

mimicking the surface of the device. This difficulty led to the addition of a 'pinch grip ridge' 

which aided the grasp of the pill without adding excess height to the profile. 

Figure 19: Horizontal exploration of final concept 

77 



- / • 

w 

• t X f ' ' f VI 
~> 

>-

T 7\ 7\ 

\i/' y v/ 

r-

•.-/-

^ 

[ va'Ct *V ~ <? ' 

; r -15:G0*J 

> PA •** E 6 > 

:l- **&X. * 4 * * T :l-
0"! 

T -

v 

_ / — ?3. fe -7^- « W 

Figure 20: Vertical exploration of final concept 
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Figure 21: Chronomed concept 
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PRE-FILLED CARTRIDGE 

SPEAKER 

PINCH-GRIP RIDGE 

LCD DISPLAY 

RELEASE BUTTON BATTERY COMPARTMENT 

Figure 23: GA Drawing-3/4 Exploded View 
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6.2 THE DESIGN PROPOSAL 

6.2.1 THE PORTABLE DEVICE CONCEPT 

The Chronomed concept (Fig. 21) is a handy, compact pill dispenser and reminder designed to 

help manage a multiple pill regimen. It carries a day's pills in a preloaded cartridge and a voice 

reminder prompts one to take his/her pills. It only allows access to the pills for that medication 

time period preventing the possibility of double-dosing. Measuring approximately 3"x5"x3/4".(76 x 

127 x 19 mm). Chronomed fits easily into a shirt pocket or purse. Surface contours make it easy 

to hold comfortably in one hand or hold while placed on a flat surface. 

6.2.1.1. The Components 

Programming and Internal Mechanisms 

The device is designed to electronically manage the medication times, the voice prompt, and the 

mechanisms to either lock or release the lids of the cartridge. 

The Cartridge 

The cartridges are made of injection molded polyethylene with living hinges and are reusable. 

The lids of the compartments of the cartridge are transparent so the pills are visible easily 

indicating whether the compartment is full or not. The lids are also designed to be very difficult to 

open without the benefit of the device. (Fig. 25) 

Figure 25: Cartridge lid release 

Pa/ wt&Mfft 
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An access "key" or device to open the four lids of a cartridge for refilling will be required. The 

cartridges are available in weekly packs of 7 and are filled by either the pharmacist or secondary 

user (or the target user if s/he is capable). The compartments are labeled 1,2,3 and 4 

corresponding to the number of medication times per day. The cartridge is then dropped into the 

cartridge cavity in the device and is held in place by detents. 

The compartments of the cartridge are designed to hold a large quantity of pills and have a 

sloped base at each end of the compartment. This facilitates pill access with a pinch grip directly 

from the compartment without having to dump the pills into the hand or onto the table first. 

(Fig. 26) 

Figure 26: Sloped sides and pinch grip 

The compartments are oriented vertically rather than horizontally to keep the wrist in a 

relatively neutral position. A horizontal orientation requires the wrist to be turned (or the device 

turned) to align the fingers with the compartment. (Fig. 27) The cartridge is changed by pushing it 

out of the cavity through a hole in the back of the device and could be changed at any time. 
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Figure 27: Cartridge alignment and wrist deviation 

Release Button 

This button opens the individual lids of the cartridge at the specified times when pushed by the 

target user. It is activated electronically only during die medication times and provides auditory 

and tactile feedback through a definite "click". It is recessed below the line of the device body 

helping prevent accidental actuation. The button is illuminated with a green light when the 

medications are to be taken offering a redundant cue along with the auditory prompts. 

LCD Display 

The purpose of the LCD display is for setting the clock (and internal timer), specifying the 

medication times and the alarm choices. These choices and the time will be indicated on the LCD 

very much like a digital watch and requires only a mode and set button to perform the above 

functions. 
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Speaker/Alarm 

The speaker provides a choice of three different alarms to notify the user when it is time to take 

medications. The choices are a "beep-beep" buzzer, a chime and a synthesized mid-frequency 

voice. There are two voice announcements in simple language: 1) "Time to take pills" and 2) 

"Please change cartridge". The setting of the alarms and changing of the cartridge is explained in 

the Operation Sequences section. 

Power Source 

The power for the device will be provided by two 'AA' regular or rechargeable batteries. 

These power the clock and internal timer and program, the speaker and the release mechanisms for 

the cartridge lids. 

Patient and Medication Information Sheet 

A patient/medication information sheet will also be part of the device. This sheet provides the 

target user's name , address and phone number and information on the medications such as the 

prescription name, description, dosage, number of tablets to be taken at what times, any cautions 

and the prescribing doctor's name. This sheet would be typed out onto a sticker by the pharmacist 

when s/he fills the cartridges. Preferably, a computer program is already being used by the 

pharmacist to keep track of a patient's medications and this could easily provide this information 

and print it to a sticker. The sticker is then attached to the bottom of each cartridge. 

6.2.1.2. Operation Sequences 

Setting Medication Times 

The setting of the mediation times is done through the LCD display by the pharmacist or other 

secondary user. The sequence of the main setting modes or loops is: clock settings, cartridge 

compartment settings, alarm intervals and alarm types. (Fig. 28) Confirmation/correction options 

are available at the end of each loop that either allow the sequence to continue upon confirmation 

or to recycle through the loop to make changes. Each setting loop contains sub-modes which will 

be explained in the following descriptions. 
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MODE 
[Push to move through 

sequence] 

CLOCK 

CONFIRMATION/CORRECTION 

CARTRIDGE 
COMPARTMENT 

SETTINGS 

CONFIRMATION/CORRECTION 

ALARM INTERVALS 
(times / hour) 

CONFIRMATION/CORRECTION 

ALARM TYPES 

CONFIRMATION/CORRECTION 

NEXT COMPARTMENT 

START OF SEQUENCE 

Hour 
Minutes 

AM/PM 

OK' 

Start 1 
Hour 

Minutes 

AM/PM 

End 1 
Hour 

Minutes 

AM/PM 

OK? 

OK? 

Buzzer 
Chime 

Voice 

OK? 

DONE? 

;Hour 
Minutes 

;AM or PM 

•Yes or No 

Start 1 
IHour 
iMinutes 

JAM or PM 

\End 1 
iHour 
iMinutes 

;AM or PM 

Yes or No 

On or Off 
On or Off 

On or Off 

Yes or No 

On or Off 
On or Off 

On or Off 

Yes or No 

Yes or No 

END OF SEQUENCE 

SET 
[Push to select option] 

LOOP1 

LOOP 2 

LOOP 3 

LOOP 4 

LOOP 5 

Figure 28: LCD display programming sequence 
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Loop Descriptions 

Beginning of Sequence 

Loop 1: Clock Settings 

The clock has three sub-mode settings for hours, minutes and AM or PM. 

Loop 2: Cartridge Compartment Settings 

This loop defines the time periods for alarms and accessibility to medications. The number of 

medication times per day, 1, 2, 3 or 4, correspond to the cartridge compartment number. Loop 2 

begins with 1 medication time per day and has a start time and end time mode to define the time 

period. Both modes have sub-modes to set the hours, minutes and AM or PM. 

Loop 3: Alarm Intervals 

There is a choice of three alarm intervals within the specified time periods. Number 1 provides 

one alarm per hour and starts at the beginning of the time period. Number 2 provides two alarms 

per hour every half hour, while number 4 setting provides four alarms occurring every quarter 

hour. Only one alarm interval can be chosen. 

Loop 4: Alarm Type 

This loop has a choice of three alarm types: a "beep-beep" buzzer, a chime and a voice option. 

Again, only one can be chosen. 

Loop 5: Next Compartment 

This loop provides the option for more than one medication time per day and directs the 

programming sequence to begin back at Loop 2 and cycle through two, three or four medication 

times as required. If no more medication times are to be used, the sequence moves to End of 

Sequence. 

End of Sequence 

Taking Medications 

The target user has the device loaded with a cartridge pre-filled for the appropriate number of 

medication times and a week's worth of pre-filled cartridges on hand. The device has been set for 

the correct times and medication times and intervals. At the beginning of the first medication time 

the alarm will sound to remind the user to take his/her medication and will repeat as set by the 

alarm intervals during that time period until the medications are taken. The beginning of the time 

period illuminates and activates the release button. At the prompt of the alarm the target user will 

88 



either hold the device flat in his/her hand or place it on the table, push the release button thereby 

opening the corresponding compartment lid. The user will then be able to take the pills 

individually, and when finished, will manually close the lid. The closing of the lid also registers in 

the device program that the pills for this time period have presumably been taken and will 

deactivate the lid release button. The deactivation of the lid release prevents the user from 

changing cartridges and accessing another day's pills, while the deactivation and non-illumination 

of the release button indicates to the user that the pills have been taken. A visual check of the 

compartment also informs the user whether the pills were taken. The release mechanisms continue 

to be inactive from the time of presumed medication until the next administration time. If the target 

user doesn't take the medications for this time period the release button is deactivated and the light 

is off at the end of the time period. The above scenario is repeated for each specified time period. 

Changing Cartridges 

Immediately after the user closes the lid after taking the bedtimes pills, a voice notification will 

prompt the user to change the cartridge. This is done by pushing the cartridge out of the device 

and exchanging the empty cartridge with a full one from the pack of pre-filled cartridges. The 

release button remains inactive and the program doesn't reset itself until the cartridge is changed. 

If the cartridge hasn't been replaced before the start of the next day's time period the voice notice 

will again prompt the user to change the cartridge. 

6.22 THE LARGER CONTEXT 

6.2.2.1 The Role of the Pharmacist and Other Secondary Users 

It is intended that pharmacists provide a service, much as they do now, in filling the cartridges 

for the target user. This service may include recommending and demonstrating the use of the device 

where appropriate. While filling the prescription into the cartridges the pharmacist would also set 

the clock for the appropriate medication times. The pharmacist would also fill out the 

patient/medication sheets and stick it to the back of the cartridges. 

Other secondary users could also introduce the target user to the device and help them learn 

how to use it. These people would then be responsible for filling the cartridges and programming 

the device. 
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6.2.2.2 The Support Network 

The device is designed to be used in the context of currently available services and to alleviate 

some of the pressure placed on support services by those who need help administering their 

medications. The need for a specific support network that would monitor a target user's 

medication behavior and be available for emotional support and contact, was recommended in the 

design specifications. This type of service is currently available but at extra cost to the user and 

therefore may not be an option for all or even necessary in some cases. This device, with some 

electronic and programming modifications, could easily become useful in helping monitor a user's 

medication behavior that can then be evaluated by the support team. 

6.2.2.3 Potential Product Evolution 

Working in conjunction with a support team that closely monitors a users behavior, this device 

could evolve to provide information quickly and easily. The next evolutionary step could be a 

direct communication setup between the device and the monitoring team. This could be designed 

so that the team knows whether a target user is not taking his/her medications as prompted by the 

device immediately or within the day. In the former case, the device could have a radio/pager as 

part of the design that would notify the team if the lid for the pills was not opened for the specified 

medication time. In the latter case, the device could have a microchip that keeps track of the times 

that the lids of the compartments were (or were not) opened. This information could then be 

downloaded through a docking station/modem in which the device is placed each night. (This 

docking station could also recharge the batteries, very much like the cradle for cordless phones.) 

This information is then transferred to a software program at the monitoring station and if a user is 

having difficulties, s/he would be contacted in the morning. This idea is the same as what is 

available for SmartCaps™, but the information is monitored every day. In the case of not having 

the facilities to monitor the user's behavior each day, the information could be downloaded and 

accessed upon visits to the monitoring office, doctor or other support team that would have the 

software and downloading system. 

6 3 DESIGN EVALUATION 

This section revisits the critical aims and design specifications and assesses whether they have 

been achieved in the final design concept. 
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The critical aims of providing a reminder for when to take one's medication and a method of 

preventing double-dosing have been achieved in the final concept. The concept maintains the 

ability to reassure users that pills have been taken by keeping the pill compartments readily visible. 

This was pointed out in the interviews as one of the methods used by both user groups to quickly 

identify whether the medication was taken, and was the method used in the concept because of its 

simplicity and directness. 

Some of the specifications weren't as critical to meet in this design and became elements for 

the concept evolution. One of these was a health care professional team whose main goal is to 

monitor and support the self-medication needs of an elderly person and is highly recommended as 

an enhancement to the device. Such enterprises do exist, and in time, may become more prevalent 

than they currently are. Another optional component addresses the possibility of the device being 

misplaced or lost. A suggestion is that the user also have an "alarm" watch or pendant, much like 

a key finder device, that will locate the device or will notify the user when they are getting out of 

range of the device. This could prevent the likelihood of the device being left behind somewhere. 

Issues relating to the secondary users in terms of filling, learning to use the device and training 

the target user in the use of the device have not be significantly changed from current methods. 

Cartridge filling by the pharmacist is comparable to filling One Week Plus Today™ pill 

organizers. Care would still have to be taken with the filling of the cartridges. Individual 

cartridges or cartridge packs would be labeled so they identify the patient and provide medication 

information. Ideally, this would be printed from a computer program that keeps track of the 

patient's medication regimen onto a sticker that is then attached to the bottom of the cartridge. 

Because the lids of the cartridge are designed to be difficult to open without the device, the 

pharmacist would require an extra tool to open the lids easily for refilling. The pharmacist is also 

responsible for setting the clock and programming the medication times. This may require 

instructions but can be easily learned because of its simplicity. 

Because of the limited number of tasks required by the target user, training in the use of the 

device could be minimal. The target user is required to respond to the voice prompt by pushing the 

lid release button and taking the appropriate pills and closing the lid when finished. Changing the 

cartridge daily is another task required of the target user but could also be performed by a 

secondary user such as a spouse, other family member or home care nurse if required. 
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Other information is kept to a minimum so as to lessen the possibility of confusion. Times of 

day labels, that is, morning, noon, evening and bedtime, are not necessary. Instead, cartridge 

compartment numbers are used and relate directly to the number of medication times per day. 

These numbers may be embossed or inked on the lids of the cartridges. The LCD display regulates 

the internal program and also provides a visual cue through the time display. The digits are large 

with a black on white background contrast. The design is lightweight and compact and fits easily 

into a shirt pocket or purse. 

A sense of security is created by the concept design through its ability to remind one of 

medication times and by only allowing the appropriate pills to be accessible at that time. While 

these contributions are safety features, they may also contribute to an attitude of complacency that 

all self-medication problems are solved. This attitude, as noted in the interviews, already exists 

with the current Dosett® and may be exacerbated because this concept expressly deals with the 

significant concerns of forgetting and double-dosing. 

By meeting the critical aims and design specifications, the design concept is able to give users 

a sense of control with their self-medication needs. The concept does not present itself as a 

stigmatizing aid to an aged market, but rather as a useful tool that can be easily integrated into 

one's daily activities and life style. This helps provide a sense of independence, autonomy and self-

worth, ultimately enhancing the user's quality of life. 
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7.0 CONCLUSION 

7.1 SUMMARY 

Early investigations identified a specific need for a pill organizer that would help a person 

manage a multi-dose medication regimen. There are some very simple and some very complex pill 

organizers on the market designed to help manage a medication regimen, but in spite of these 

devices, users continue to have difficulties with self-medication. Further research identified a wide 

range of reasons for non-compliance, the most problematic being able to remember when to take 

medications. This problem is especially compounded by the need to take different pills and 

different quantities of pills at different times of day. 

A target user group consisting of elderly people with mild dementia and manual dexterity 

problems was chosen as the main target users. The age factor, dementia and dexterity limitations 

brought some specific concerns to the user's ability to self-medicate. The needs of a secondary 

user group of people such as pharmacists, nurses, health care workers, spouses, family and friends 

were also considered. These people were in some way directly involved with helping an elderly 

person manage his/her medications with a pill organizer and would possibly be affected by, or 

benefit from, the design. The focus was on identifying functional limitations for both the primary 

and secondary user groups, but it was also realized that the ability to self-medicate directly affected 

the target user's quality of life through a sense of independence and control, adding to or taking 

away self-respect and dignity. 

These concerns were then synthesized into a set of design specifications. The design 

specifications provided a framework for the subsequent design conceptualization and development 

phase and also were used as the guidelines in evaluating the final concept. 

7.2 DISCUSSION AND RECOMMENDATIONS 

Designing for the range and complexities that humans bring to the design problem was a 

challenging task. Often, design considerations such as marketing and production needs take 

precedence over the needs of the user. Using a strategy that related the two disciplines of human 

factors and industrial design directed the design toward a very useable design concept. 
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The issues that affect compliance are complex. Extracting the essential elements that needed to 

be considered in the design and distilling these into design specifications was a critical element in 

achieving the goal of the project. 

Elderly people don't have the same functional capabilities as they did when they were younger, 

which ultimately affects their relationship with their environment. Implications of their functional 

abilities can be minimal, or have a profound effect on their lifestyle, possibly requiring significant 

changes and adaptations. Memory and manual dexterity limitations are common among the 

elderly, but are also concerns for all age groups. By meeting the needs of these limitations, design 

can play a critical role in alleviating the frustration these people have in interacting with their 

immediate environment ultimately adding to their quality of living. 

Future directions of the project could include the refining of the design specifications and 

testing of the final concept. In this project, the design specifications were formulated to a level 

needed to direct the concept generation. Now, with a design concept, the specifications can be 

revisited and refined to a more specific level that would direct the intentions of testing and future 

objectives. Depending on the objectives of subsequent projects, further evaluation of the concept 

solution would possibly require the development of working models, mockups and prototypes. 

Human factors considerations could include task analysis studies and explorations into product 

meaning, while industrial design considerations could develop marketing and production aspects. 
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APPENDIX A INTERVIEW QUESTIONS 

TARGET USER QUESTIONS 

The description of the respondent will be obtained mostly by referral as this will be the criteria for 

choosing tlie target user. The rest of tlie description will be by self-report and through observation. 

1. Please describe your daily medication regimen. 

2. What types of medication organizers are you familiar with or have you used? 

3. Please describe the advantages/disadvantages. 

4. What type of medication organizer do you use now9 

5. How does the medication organizer help you manage your medications? 

6. Was it easy to learn how to use the product7 

7. Are the labels, words, or symbols understandable? Legible? 

8. Is it easy to handle and use? 

9. Is the product safe to use? 

10. Have you made any adaptations to the product? Why? 

11. Please describe any difficulties you may have using the medication organizer. 

12. Do you find it easy or difficult to manage your regimen7 

13. How do you remember to take your medications? 

14. How does the product affect your sense of control? Independence? 

15. Does the medication organizer have any special meaning for you? 
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CONDENSED INTERVIEW QUESTIONS 

1. What is your position/job title0 

2. Please describe the service you provide. 

3. Do you use some type of medication organizer? If yes, what kind9 

If no. Have you ever used any medication organizers? 

4. Please describe any advantages/disadvantages, (easy to use, safe, labels) 

5a. Please describe any difficulties you have in using the organizer. 

5b. Please describe any difficulties the target user has in using the organizer. 

6. Does the organizer help the target user maintain a higher level of independence? 

7. What would you like to see that would make self-medication easier? 

8. (opt) How should the organizer be made available to the user? 
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APPENDIX B PRODUCTS 

Country Oval Pill Box 
ltem#DM-loi 
• 12/dispiay 
• $35.00 

Fancy Oval 
Pill Box 
Item* DM-187 
• 12/display 
• $35.00 

Mini Fill Pods 
KWttlSKUKS 

Mini Pill Pod 
ltem# A-030-CD 
• The mini-pod protects against 

moisture, light and dust. 
• fits easily into o pocket or purse. 
• $0.85 each. 

Mini Pill Pods 
row us mutes 

I 

•i|pr i 

Mini Pill Pods 
item# A-033CD 
• Mini PiH Pods carded in threes. 
• Extra value. 
• S1.45 each. 
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Daily Pill Box 
wmvmum 

One Day 
mm Nin trios 

'. bl(*U-J' ' ' f ^ S I . ' - i K ' B W X 

2x4 
mOBMSSt flUUB 

Daily Pill Box 
ltem#A-188-CD 
• A bilingual daily four compartment 

box for morning, noon, evening 
and bedtime. 

• $1.10 eodi . 

I 

One Day Pill Box 
lfem# A-120-CD 

• A comport container for a 

single days medication. 

• SI.10 each. 

New / 

Improved / 
" Version f* 

2 x 4 Organizer Pill Box 
ltem#A-150-CD 

• A doily four comportment pill box for 

morning, noon, evening and bedtime on 

one side of the pill planner. An additional 

six compartments for planning the 

remainder of the week on the reverse side 

• SI.45 each. 

Weekly 
mtna mmmlnas 

Weekly 
wmm mmmitm 

Weekly Pill Box 
Item* A-260-CD (English) 

ltem# A-260-FCD (French) 

• Extremely popular, with seven 
comportments - one for each day 
of the week. 

• Letters ore raised ond braille is 
on each day's lid. 

• S0.9Oeach. 

i 1 

c 

- i 
zr 

T l 

CO 

yHHdiaw*iiosi&" 

Large Weekly 
Pill Box 

llem# A-270-CD 
* A seven day pill box with 

larger compartments than 
mo A-260. 

* Fast mover. 
* $1.00 each. 

— 1 
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E
 

M
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R
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U I 
1.1 
B! 

lllllll llllll-ll I » i * 

Extra-Large 
Weekly Pill Box 

lrem# A-275-CD 
• A 7 day bilingual pill box with 

even larger compartmcnH man 
mo A-270 for patients with 
large daily medication doses. 

• SI.15 each. 
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DOi-fc 

WW-
Medication Organizer 

DOSETT 
R '*% ff Fl ̂  ** nf 

Onganisateur rie medicaments 

DOSETT S 

MM 

DOS-F 

MED-E 

Dosett® & Medisel® 

ltem# D05-E (English) 
ltem# DOS-F (French) 
ltem# MED-E (Mediset) 

• Dosetts (Mediset®) ore packaged with 

an optional locking device. 

• One week loading capacity, four 

compartments per day. 

• Braille for patients with visual 

impairments. 

• Helps patients take their medications 

correctly and on time. 

• Ideal for pharmacy-patient programs. 

• Card on the reverse side of the 

Doseit (Medisef3) enables patients to keep 

track of their prescriptions and medication 

instructions. 

• Replacement cards, trays, and slides 

are available. 

• Dimensions: 15cm x 10cm x 2cm 

• $6,95 each 
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Praticdose® 
tiem# 50512 (EngB»h| V V 
Htm# 50513 (French} 
• Our largest medication 

organizer. 
• 28 extra large 

comportments for planning 
weekly medication regimens 

• Ideal for Home, hospital and 
nursing homo applications. 

• Lid opens up for easy access to 
separate interior medication tray. 

• Bock cover is transparent 
- prescription information can be visible. 

• Dimensions: 32cm W x 20cm H X <km D 
• $19.25 each. 

The 7 Pack 
tefr.# 7228 (English only! 
* Organizes rotdkotiofts into individual 

comportments wttkfi ore easy to read. 
• One colour per day - distinguishes the different 

soys of me week. 
* A compartments per day: 

Morning, Noon, Everting and Bedtime. 
• Dimension: 

7 Pock - 12cm L x 6.2cm H x 6.7cm D 
Each Day - 6cm L x 5.5cm H x 1.5cm D 

• $! 2.00 sack 

FLEX-A-TOP 
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Medip lanner II 
ltem#A-148-CD 

*8* S9* >«« * * * " " * & 
v* ;*5> **wo m , . ^"* •.. 

ltem# A- l4»-<.u ^ , 

• Very large compartments, ^oi, s s * - " * ^ , ->2tl. "5S:~ 

ideal for patients with S * - * * " " ^ 5 * ? ' ' % 9 8 ^5£ ' " 

larqe daily doses % **** *oi, "*•""* ^ *v *"(& 
, ,. - •IT *** Jfe*"1- * 

or medication. »-.- *̂*» . *t>~ 

• Durable, easy to 

read and handle. 

' Dimensions: 

2km 

5- J " _> 
MP* 

• S5.95 each. 

nsions: 

W x 14cm H x 3cm D 

' • «iC»» ??*• 

e>». 

•• **•' vfe' 

Weekly Medication Organizer 
Item* A-138-CD 

• Pian weekly and daily medicahon, 

• Individual days aro removable. 

• Raised letters for patients wim visuol impairments. 

• Dimensions: 24cm W x 17cm H x 3cm D. 

• $6.95 each. 
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«»elfc<*|«!DsToda 

One Week 
Plus Today™ 
I t e m * A-128-CD 

• Bilingual pil! planner for 

one week, 

• Plan weekly and daily 

medication dosages. 

• Individual days are 

removable. 

• Dimensions; 

11.5cm H x 1 7.5cm W * 2cm D 
• 55,65 coch. 

•"'->*> 

. H * 
« • * . 

• « 

r 

i f 5 

Blister Pack 
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Alarm Pill Raraixter 

Pill Box Will i Timer 
Item* A-190-CD 
• An adjustable timer pill box. 
• Can set for up to 16 hours. 
• Three alarm times, automatic display 

shut off. 
• Includes battery. 
• $9.00 each. 

Pll 

Electronic Pill Box 

MedMind er 

SmartCap™ 
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Caresse*— the complete 
modern CarePhone 

Carino - portable alarm button 

Care ousel -
Reminder and 
medicine dispenser 

• Two-way voice 
communication in duplex 

• Advanced simplex two-way 
voice control 

• Volume adjustable from 
receiver 

• Portable, lightweight and 
waterproof alarm button 

• Supervised main unit and 
portable button 

• Automatic battery alarm 
from the alarm button 

• Standard or rechargeable 
batteries 

• Wireless wandering door 
sensor 

• Wireless smoke detector 

• Easy to install 
• Remote programming 

• Reminders to take 
medication 

• inactivity alarm 
• Motion detector 

• Answer incoming telephone 
calls 

• Attention signal 

• Uses regular telephone outlet 

• Monitored telephone line 

• The right alarm to the right 
recipient 

• Four recordable spoken 
messages 

• Remote programming 

• LED indicator 
Monitoring center 
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APPENDIX C ROUGH CRITERIA LIST 

I. ANTHROPOMETRICS (STATIC) 

1. Age The elderly person from age 65 on. 

2. Sex Both male and female. 

3. Percentiles Fifth to ninety-fifth percentile group. 

II. CLASSIC ERGONOMICS/HF (DYANMIC) 

1. Force Opening of lids or general use of the product will require minimal force or strength. 

2. Safety Medications will be inaccessible to the patient until their appropriate administration 

time, preventing the target user from overdosing. 

HI. INFORMATION SYSTEMS 

A VISION 

1. User instructions will be simple, taking the user one step at a time and will minimize short-term 

memory use and aid poor perception. 

2. Any lettering used on the product will: be large, use easy to read, simple typeface, will not fade 

or wear off, do not use abbreviations or bilingual. 

3. Appropriate color may be used to help distinguish components of the product. 

4. Color may also be used to add contrast creatmg a strong figure-ground for lettering or otlier 

important features of the product. 

5. To reduce glare and reflectance, flat or low reflectance colors and materials should be used 

throughout the product and lettering. 

6. There should be a visual cue for both the target user and secondary users as to whether the 

medications have been taken or not. 

B HEARING 

1. If an alarm or other auditory device is incorporated into the design it should use middle 

frequency tones. 

C TACTILITY 

1. Texture and patterning my be used to differentiate components of product. 

2. Texture may be used to enhance gripping. 

3. Use of texture may provide useful feedback. 
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D GENERAL 

1. Make product as easy to use as possible. Sensory limitations alienate one from his/her 

environment and add to a sense of lack of control. 

E. INSTRUCTION/TRAINING/GUIDANCE 

1. Appropriate instructions must accompany product. Simplified. 

2. Consistent guidance should be given on the medication regimen. 

3. Proper training in the use of the product should be available for both the target user and 

secondary users. 

4. Proper training for the secondary users will involve how to train the target users. 

5. Medication/patient profiles should accompany the product at all times. This information is 

most useful by the secondary users such as a spouse or doctor or nurse so the requirements of 

large print may not be as critical. 

6. Instruction as to how to take the medication and understand the purpose of the medications. 

F. EDUCATION/LEARNING/KNOWLEDGE 

1. Easy to learn how to use with as little training required as possible. Keep it simple. 

2. Information used is in clear, unambiguous and non-technical language. 

3. Consider presenting information using pictures or diagrams. 

4. During assessment, patient should be informed of availability and access to product. This may 

require knowledge updating for the secondary users in order to pass this information on to the 

target user. 

G FEEDBACK 

1. Integrate some form of assurance feedback for both the target user and the secondary user as 

to whether the medications have been taken and at what times. 

2. Incorporate something like the SmartCap™ to help identify non-compliant behavior. 

H. COGNITION/KNOWTNG/THOUGHT ORGANIZATION/COMPREHENSION 

1. Avoid use of electronic alarm settings for the target user. 

2. Physicians and pharmacists should try to simplify and minimize the mediation regimen, 

dosages and frequency. 

I MEMORY/SENSE OF TIME 

1. Do not rely on memory especially short-term memory. 

2. An alarm or some type of reminder system. 

3. Design a dispenser rather than an organizer. 
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4. Design so that device can be integrated into and individuals lifestyle and daily living habits. 

5. Relating to long term memory may help. 

6. Limit number of items to remember to 7. Don't rely on this for the target user. 

7. Need some type of reminder since the sense of time and memory are not functioning properly. 

At the best of times this is the single biggest problem for everybody. 

8. Reminder must not be annoying. 

IV. FUNCTIONAL VALUE (Effective Needs) 

J. SKILLS 

1. The design should require minimum skills in understanding the regimen, administering the 

pills, or coordinating which pills are to be taken as one is trying to access them. Re: Blister 

Packs 

K MOTOR CONTROL/IMPAIRED PHYSICAL FUNCTIONING 

1. The product may be more of a medication dispenser rather than just an organizer. 

2. It must be easy to handle and manipulate. Lids must be easy to open and not require much 

strength nor dexterity. 

3. Design for gross motor control. 

4. Preserve as much function as possible. 

5. Make pills easy to access and administer. 

6. Cue the target user to take all pills at that time. 

7. Design for accessibility by the older adult. 

8. Design the product to be inaccessible to others such as children. Make accessible only to those 

who are in charge of maintaining and filling the device. 

9. Design so filling of device is easy. Not awkward. 

10. Design so that programming of device is easy and user friendly. (See electronics and layout 

design) 

11. Attempt to design some way to ensure that a person actually puts the medication in their mouth 

and swallows. 

12. During assessment try to match a persons behavior with the medication regimen. 

L. RELIABILITY AND ERROR/CONFUSION 

1. The design need only be sufficient for four times per day administrations. 

2. Do not need to consider special time dosages such as waiting until after dialysis. 

3. Simplify how the device will be filled by both the target user and the secondary user. 
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4. Make medications inaccessible until they are to be taken. 

5. Make use of device consistent, e.g. lids opening all the same way. 

6. Attempt to design the product so it can't be lost or misplaced, (e.g.. Child finder alarm) 

7. Design so during filling of dosette there is minimal risk of error. 

8. Some assurance that person takes medications when alarm sounds or they are supposed to. 

9. Designing a dispenser will take care of dosage and frequency concerns. 

10. Minimize confusion. 

M. LABELS/SIGNS/ICONS 

1. Use icons to simplify message if appropriate. 

2. Individually identify separate containers as to what day they are. 

3. Use appropriate symbols as cues if required. 

4. Do not use abbreviations or print labels diagonally. 

N. LIFESTYLE, FIT, COST, CONVENIENCE (TRANSPORTABILITY), AVAILABILITY 

1. The design should be affordable, inexpensive. 

2. The design should not require a drastic change to ones way of living. It should be able to be 

incorporated easily into lifestyle. Flexible and adaptable. 

3. It should be convenient to use. 

4. It should be reliable 

5. It should be transportable. 

6. It should be readily available, well known, not obscure. 

0. DURABILITY/RELIABILITY 

1. The product will be made of durable and lightweight materials. 

V. AESTHETICS (Affective Needs) 

P. QUALITY 

1. The product will be of good quality and quality finished. 

2. The product will be energy efficient and environmentally sensitive. 

3. It will require minimal maintenance. 

4. It will be aesthetically pleasing. 

Q. MOTIVATION/SUPPORT/REINFORCEMENT/ENCOURAGEMENT 

1. There must be an attitude of willingness and accompanying behavior. 

2. Appropriate supervision from health care workers. 

3. Family must be supportive and not over-involved. 
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4. Approach the design with an attitude of adaptation and growth. 

5. Design from the user's perspective. User-centered design. 

6. Have some way of reassuring the users that the medications have been taken. 

7. Have patient participate as much as possible in negotiating what will work for them. 

8. Try to determine what a persons health beliefs and attitudes are as these may hinder tlie use of 

any kind of device. 

9. Design device so that it will contribute to feelings of safety, control and autonomy. 

10. How will tlie device change tlie expectation of it to cure non-compliance, or will it actually 

attempt to do just that? 

11. Minimize perceived safety risks or side-effects. 

R CONTEXTS/ENVIRONMENTS 

1. Good communication, negotiation. 

2. Safe, homelike environment. 

3. Create a manageable product environment. 

4. Create a familiar environment. 

5. Preserve and support as much function as possible. 
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