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Abstract
Introduction: Long waiting times for elective surgical procedures in the Canadian
healthcare system are a concern for patients, physicians, and governments.
Objective: To measure how changes in elective hip and knee arthroplasty referral
processing for primary-to-specialist surgical consultations may impact accessibility,
referral appropriateness, and efficiency.
Methods: | documented current referral practices by conducting semi-structured
interviews with clinical staff at three Alberta hip and knee musculoskeletal clinics,
determined accessibility and referral appropriateness outcomes by reviewing 218 patient
charts, and efficiency outcomes by conducting time studies at each clinic. Using scenario
analyses, | estimated expected system-related improvements from implementing an
electronic referral tool.
Results: 20-54% of received referrals were incomplete or incorrectly directed, with
involuntary waits accounting for 11-15% of waiting times. Implementing electronic
referral could reduce inappropriate referrals, waiting time, and reduce staff time to
process referrals by 20-25%.
Conclusion: An electronic referral tool may reduce waiting times through streamlined

referral practices.
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Chapter One: Introduction
1.1 The current situation around waiting time in Canada

Long waiting times for elective procedures in the Canadian healthcare system are a main concern
for patients, physicians, and hospital administrators.” The First Ministers of Canada declared
five specializations to be priority areas with the aim to reduce waiting times for surgeries to
occur.®> When discussing waiting times, two time periods for waiting are often discussed,
consisting of 1) time spent waiting for an initial surgical consultation (the area of focus for this
thesis), which is commonly denoted as the TO-T1 wait, and 2) time spent awaiting surgery,
commonly denoted as the T1-T2 wait. Time spent waiting for an initial surgical consultation
starts when a referring provider sends a referral to a specialist, and ends when a surgical
consultation occurs. Time spent awaiting surgery starts when a patient is medically ready and
chooses to have surgery, and ends when surgery actually occurs. The time spent on these
waiting lists by a patient could last for many months.*® Snider et al., for instance, found that for
total hip and knee joint arthroplasty (TJA) in Ontario, the mean wait time for a consultation was
2.6 months (~79 days), while the mean wait time for surgery was 8.9 months (~268 days).”
Performance measurements for 2011/2012 indicate that Alberta waiting times from the decision
date for surgery to surgery are high: 9.2 months (39.8 weeks, 279 days) for 90" percentile hip
replacements and 11 months (48 weeks, 336 days) for 90" percentile knee replacements.®
Current waiting times will be compounded in the future by a larger patient population waiting for
treatment, with longer wait times from ailments relating to age-related diseases.” Without any
changes to how patients are managed, or to system variables such as the number of specialists or
hospitals, longer waiting times will result, decreasing public confidence in the quality of the

Canadian healthcare system, and potentially causing negative impacts on patient care.
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Some medical conditions require referral by general physicians such as general
practitioners (GPs), physiotherapists (PTs) and other primary care providers, leading to the need
for patients to be sent to specialists for follow-up care for the condition. These conditions can be
considered emergent, in which the patient needs to be routed immediately to a surgeon or
hospital. The patient is treated immediately with minimal delay.

Other medical conditions are considered elective, in which a patient chooses to seek
treatment at a given time for a specific condition. The demand for these procedures is usually
higher than the supply available, leading to increased waiting times for patients to see a specialist
and to have surgery if necessary. To manage these patients referrals are sent from primary care
providers (henceforth called referring providers) to specialists. Referrals ideally contain
information on the patient, reason for referral, and supporting documentation and evidence that
the specialist should see the patient. To manage the flow of patients between the primary and
specialist care, waiting lists are one of many approaches used to match specialist time with the
correct level of patients. Acute patients are triaged and seen first by a specialist while less acute
patients are put lower on waiting lists and are seen later.

Most literature to date has examined waiting time period at the end of treatment: the time
spent by a patient awaiting surgery.®® Measuring the whole waiting time and differentiating
these waiting times and their causes is important to inform interventions aimed at improving
healthcare system performance. Waiting times from the perspective of patients is the most
important measure. Several other process outcomes which impact patient waiting time also need
to be measured concurrently to provide a broad assessment of overall quality of care for patients.

Without knowing where waits occur in the referral process, the sources of waiting times cannot



be determined. This reduces the chances of developing effective interventions to reduce waiting
times for a surgical consultation.

Efforts have been made both in other jurisdictions and in Alberta to reduce waiting times
for surgeries. This thesis will explore the first waiting period — TO-T1, from the time of a referral
through to surgical consultation — and look at different events and processes occurring in this
period. The pathway a referral takes from referring provider to specialist, defined by Wait Times
Rules, is generalized in Marshall et al. (Chapter 5 and Figure 1). Each box represents a specific
time point, with specific criteria for an event being deemed completed with a datestamp upon
completion. The period of waiting for these events to occur can be broken into two types:
voluntary, patient-related waiting time; and involuntary, system-related waiting time. Voluntary
waiting time should be excluded from performance measures of healthcare system outcomes:
patient choice is not something that should be limited or dictated by a healthcare system.
Involuntary waiting time is instead the area of focus where policymakers can direct initiatives to

reduce surgical consultation waiting times.



Referral
Made Date

l

T Referral

Referral
Received
Date

l

T Received

MSK Consult Actual Surgeon

Date Consult Date
T MSK T Surgeon

Voluntary Waits

Involuntary Waits

Involuntary Waits

Figure 1: Wait times rules with voluntary and involuntary waiting times

(adapted from Marshall et al. 2012 (Chapter 5))*

There are many reasons contributing to long waiting times for elective procedures. Many
of these are involuntary system-related reasons. In the interaction between primary care
providers and specialists, information gets exchanged. In some jurisdictions such as Alberta, a
referral must be made by a primary care provider for a patient to receive specialist care. The
referral should give enough information for the specialist to make a determination on whether a
patient is suitable to be seen. Whether a patient is suitable for a consultation, which will be
defined as referral appropriateness, is determined differently across specialists. If complete
information is not given to a specialist to make this determination, delays occur. In turn, the

quality of a referral is determined by office-specific processing procedures. These have not been

4



previously evaluated formally in the health services literature. While specific processing
procedures differ between specialists, general steps are similar among all specialists and will be
noted in the results. In addition, some specialists provide additional options to a patient before a
specialist consult occurs. The combination of these informs the amount of office resources for
processing patients, which is a useful metric for measuring across different specialists. Once
resource use is determined, a healthcare policymaker can then decide whether to apply more
resources to allow for increased throughput of patients through a specific speciality (technical
efficiency), or reallocate resources to other specialties that maximize gains to society from
limited resources (allocative efficiency). The system delays listed above are areas in which
improvements to a referral system can reduce waiting times.

Involuntary reasons for delaying surgical consultations can also include the lack of
resources to schedule or reschedule a patient promptly for a consultation with the orthopaedic
surgeon, or if further care is needed, with another specialist for conditions that need treatment in
addition to orthopaedic ailments. Visits to another specialist are a non-hip and knee medical
reason for involuntary delays, even though they are not necessarily system-related, should not be
counted and as a voluntary delay, and separated into a subcategory of clinical delays within total
involuntary waiting time.

Waiting times are also caused by patient-related voluntary reasons, which occur when the
patient chooses to delay a step for the hip and knee treatment. There is currently limited patient
choice, both with regard to how specialists are chosen and the time when specialist care is
sought. Information on how long a patient has to wait for a consult after choosing a specific
surgeon and being scheduled compared to selecting a next available surgeon is not publicly

available. Lack of information or lack of knowledge about the next available option may lead
5



patients to choose a specific surgeon, thereby increasing waiting time. Even after being
scheduled, delays may arise. Voluntary reasons include patients choosing to postpone surgical
consultations because they are not ready and willing to continue with further treatment.
Voluntary delays are currently included in waiting time calculations, and have not been
differentiated in publicly reported waiting times or previous studies. This thesis, while
attempting to quantify voluntary and involuntary delays, instead found that information for these
variables was missing, and through estimation shows that the delays should be tracked separately
for accurate waiting time reporting.

Measuring successes (the throughput of patients, for instance), or even measuring the
outcomes and rates of different referral processing schemes, is another topic that has been
neglected in previous reviews. Previous papers have looked at a variety of metrics to measure
healthcare system performance, such as costs (see, for example, Tuominen et al.'%), waiting times
(see, for example, Willcox et al.*!), or patient satisfaction (see, for example, Kinnersley et al.'?).
However, these outcomes cannot be measured without looking at specific processes that occur in
the treatment of patients who seek referrals. Outcome measures must also be defined in detail to
properly value any changes or interventions to the referral system, and to be measured
consistently across different types of clinics. This thesis will extend the literature by defining
several outcome measures, and the process used, to develop these measures consistently across a
variety of specialist clinics.

Three outcome measures — accessibility, referral appropriateness and efficiency — are
defined using the Health Quality Council of Alberta [HQCA] Quality Matrix for Healthcare.™
These definitions are used in this thesis to assess the primary-to-specialist referral process as

described below:



Accessibility was defined by the Alberta Quality Matrix as “health services [which] are
obtained in the most suitable setting in a reasonable time and distance.”™® This can be
improved by reducing wait times — system-related and patient-related — in the referral
process, specifically by improving referral appropriateness and efficiency in processing
referrals to specialists.

Appropriateness in the Alberta Quality Matrix was defined as providing “health
services... relevant to user needs and. .. based on accepted or evidence-based practice.”™
Specifically relating to referrals, appropriateness can be improved by increasing the
percentage of complete and correct referrals to minimize involuntary, system-related
waiting time for patients referred to an orthopaedic surgeon. The goal is not to reduce the
number of total referrals to orthopaedic clinics, but to correctly treat patients in an
efficient way once the referral has been received by the clinic, and to have patients routed
to a qualified specialist for correct treatment in a timely manner.

Efficiency was defined by the Alberta Quality Matrix as “using resources optimally to
treat patients.”™® This can be improved by reducing the need for clinical resources to
process referrals. With eventual implementation of an electronic referral tool which
combines measures focused upon improving these system outcomes, resource use to track

and schedule referrals should decrease compared to the current system.

These outcome measures will be discussed further in the methodology (Chapter 3).

1.2 Total joint arthroplasty referral issues

The literature has focused primarily on reducing the waiting time for surgery — but not

significantly on the waiting time for a surgical consultation and potential reductions in waiting
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times from changes in the processes to get a patient to a surgical consultation. This thesis will
focus on hip and knee TJA and efforts to reduce surgical consultation waiting times. The
consultation process starts for elective hip and knee arthroplasty when evidence of osteoarthritis
is noted by a referring provider, and treatment could not be initiated or continued by the provider
in a way that improves patient wellbeing. Referrals were sent by the referring provider to either
orthopaedic surgeons or a centralized hip and knee MSK (musculoskeletal) intake clinic.
Referrals were evaluated by staff — either for the surgeon or the clinic — and resources such as
MSK screenings and consultations were then used for triaging patients.

The referral and triaging process, with the interchange between referring providers,
surgeons, and centralized intake clinics, faces issues of timely patient treatment, the
appropriateness of incoming referrals, and staff time required to process and complete referrals.
This thesis will address gaps in the literature by:

e Measuring waiting times from the time of referral through to surgical consultation;

e Determining the reason and rate of initially unacceptable referrals and which elements are

required to deem a referral acceptable;

e Calculating the staff time at specialist clinics needed to process referrals;
With the three quality of care outcome measures defined above, an evaluation of referral
processing procedures at pilot MSK clinics with varying patient, specialist and clinical
characteristics was completed. A mixed-methods study evaluating these outcomes and
procedures was informed by semi-structured interviews, clinical visits, anonymized retrospective
patient data and time studies, providing evidence regarding the effectiveness of the current
referral system for hip and knee pain. Based on the analyses completed in Chapters 4-6, key

scenarios were defined, characterizing potential elements of the referral system for hip and knee
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arthroplasty that could be enhanced. The impact of implementing these scenarios on the quality
of care outcome measures was then estimated. The scenario analyses aimed to assess whether
four policy initiatives that change the referral system could potentially improve system outcomes

by providing evidence regarding the possible effectiveness of a future electronic referral tool.

1.3 Research questions

The overall purpose of this thesis was to evaluate current referral practices and processing from
referring providers to specialists. It was intended to serve as a first step in a proof of concept
demonstration to show the potential impact and value of implementing changes to referral
processing and system process outcomes in the future.

The primary research question was to explore whether implementing an electronic
referral tool could positively impact referral processing for elective hip and knee arthroplasty
from a primary care provider to an orthopaedic surgeon. An electronic referral tool could
potentially incorporate processing elements such as standardized referral forms, application of
specific Wait Times Rules to track referrals, the option to select a next available surgeon, a
requirement to complete all referral form elements, consistent MSK triaging options, and
separation of voluntary and involuntary surgical waiting times. This thesis explored whether
these processing elements could positively affect patient outcomes as measured by accessibility,
appropriateness, and efficiency. Specifically, this thesis seeks to answer:

¢ 1) How long were waiting times for elective hip and knee arthroplasty patients between
when a referral was made by a referring provider and a surgical consultation, and how

these times were distributed between:



o Voluntary, patient-related causes such as personal and social reasons that lead the
patient to choose to delay treatment for hip or knee pain,

o Involuntary, healthcare system-related causes, where the patient is not choosing to
delay treatment for hip or knee pain, for example caused by:

o System delays: where a referral was incorrectly directed to a specialist office
which cannot treat the patient, or a referral was sent from a referring provider
to a specialist unnecessarily,

o Clinical delays: where a patient could not proceed with a surgical consultation
for hip or knee pain due to the need for a patient to first receive treatment
from other clinicians.

e 2) What was the estimate of complete — based on a gold standard referral template — and
correctly directed referrals that were accepted as a percentage of all referrals received?

¢ 3) What was the time spent per referral and time spent per task processing each referral
within a specialist office?

These questions were answered using the following methods:

e Semi-structured interviews at three Alberta hip and knee MSK clinics to inform current
referral practices;

e A chart review of de-identified referral information from the clinics, determining waiting
times for a surgical consultation and options that a patient received before a consultation;

e Time tracking of clinical staff to determine the time needed to process referrals at
different steps before a surgical consultation.
Next, the thesis examined referral system elements that, if improved, could impact

accessibility, referral appropriateness, and efficiency. Changes in referrals were measured using
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scenario analyses informed by extrapolating clinic data to Alberta. These scenarios are, with
reference to their numbers in Chapter 7:

e Scenario 1) Next available surgeon option: How would waiting times change if the option
of next available surgeon for a consultation were chosen in a larger percentage of
referrals?

e Scenario 2) Full completion of standardized referral forms: How would waiting times
change if a new referral tool increased the percentage of complete and correctly directed
referrals received by orthopaedic surgeons?

e Scenario 3) MSK screening of patients for triaging: How would waiting times change if
more patients received specialist triaging by a clinical practitioner?

e Scenario 4) Voluntary versus involuntary waiting time: How would reported waiting
times change if voluntary, patient-related delays were separated from involuntary,

system-related delays?

1.4 The importance of research into referral processing

There are several reasons why the analysis of referral processing in this thesis, from referral by
the referring provider to surgical consultation, would enhance current understanding of surgical
consultation delay and provide benefit to stakeholders in the healthcare system who are seeking
to reduce waiting times for elective hip and knee arthroplasty surgical consultations. First, this
thesis defines specific outcomes which incorporate multiple aims — reducing waiting time and
improving referral processing. Projects evaluating the referral process have often looked at only
one of the three outcomes at a time: accessibility, appropriateness, and efficiency. It is not seen
in the literature, however, that all three outcomes have been evaluated concurrently. Nor has it
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been mentioned why these outcomes have been chosen. This thesis, in an effort to provide a
generalized framework for evaluating changes to referral systems, will describe how, and why,
specific outcomes were chosen for analysis.

Second, a detailed description of what currently occurs in referral processing will be
described and reported. Outcomes for patients awaiting surgical consultations have been
reported in a few previous studies. The specific steps completed by specialist clinics to process
referrals are still generally undocumented in the literature. By looking at these steps, reasons for
delays, or reasons for rejecting referrals at a specific step can be noted. Noting these delays will
help to inform best practices that can be adopted by specialists evaluating primary care provider
referrals. The effects from a more timely and accurate referral will then lead to better outcomes
for the patient receiving treatment. This explains the focus on system-related outcomes, as
mentioned above, opposed to patient-based outcomes such as safety.

Third, this thesis aims to provide a foundation for future research. Reviews of referral
processing satisfaction have occurred elsewhere, such as Bourguet et al.** and Gandhi et al.*®
This thesis will use a dataset that describes, in detail, current referral practices and observations,
that can inform estimates as to whether electronic interventions have the potential to improve
referral system outcomes. This thesis is intended to serve as the first step in a proof of concept
demonstration to show the potential impact and value of implementing changes to referral

processing and system process outcomes in the future.
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1.5 Thesis overview

The thesis will progress as follows:

e Chapter 2 is a background review of areas related to hip and knee care, referrals from
primary care to specialist care, waiting time, and the economics behind these areas as
well as proposed interventions to the referral system. This chapter also notes that several
projects have taken place elsewhere in Canada to improve referral system outcomes.
Primary care interactions with specialists and surgical waiting times have been described
thoroughly in previous literature. Waiting times for consultations, and the role clinic
variations play in staff efficiency and referral appropriateness, have not been explored
thoroughly.

e Chapter 3 will describe the methodology behind this project, including:

o The population under study: patients with hip and knee pain seeking an orthopaedic
consultation from a primary care practitioner, at one of three pilot musculoskeletal
(MSK) clinics in Alberta,

o The intervention (evaluation of the current process and potential enhancements from
an electronic referral tool),

o The outcomes (related to accessibility, appropriateness, and efficiency),

e Chapter 4 will outline current referral processing at the three MSK clinics. This details
the results found from the chart reviews, semi-structured interviews, and time studies at
each of the pilot MSK clinics.

e Chapter 5 provides background to how one referral element enhancement was developed:

wait times rules, which standardize the measures used to determine accessibility to hip
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and knee TJA services. This chapter is courtesy of Longwoods Publishing, and is
published in the journal Healthcare Quarterly, Volume 15, Issue 3, pages 37-42.
Chapter 6 will provide further analysis of referral processing, including descriptive data,
and comparisons between different types of clinics, highlighting that clinical rules
contribute to waiting times, which vary from two to eight months for a consultation.
Chapter 7 describes the four scenario analyses that potentially can improve referral
system outcomes. These analyses are 1) including next available surgeon consultations,
2) completion of all referral form requirements, 3) MSK screening, and 4) separating
voluntary and involuntary waiting time.

Chapter 8 is a detailed discussion of the results and potential impact an electronic referral
tool could have on referral processing.

Chapter 9 concludes the thesis by summarizing current referral processes and describing

results from scenario analyses.
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Chapter Two: Literature Review
2.1 Literature review overview

The primary aim of the literature review was to explore issues surrounding referrals, with a
specific focus on hip and knee related pain and waiting time resulting from referral processing.
This chapter provides a detailed background for both the clinical analyses (Chapter 4 and 6) and
initiatives to improve referral processing (Chapters 5 and 7). Due to the many different subject
areas, this review was not intended to be a systematic review. The goal was not to include every
article in these fields. Rather, the goal was to find articles that were either seminal to each
subject field, or provided a synthesis across fields. Areas were chosen based upon broad topic
headings that were relevant for the thesis. Articles that were included came from multiple
sources, including Web of Science, EconLit, MedLine, and expert opinion (specifically, for
determining other referral systems used across Canada). Search terms related to each subsection
heading were used, and then a snowball approach was used to review the abstracts of recent, and
highly cited, articles. These abstracts were then evaluated by the author, who determined if the
articles were either relevant for the heading, or related to hip and knee pain. Articles matching
these criteria were included in the review.
The literature review is broken down as follows:
e Section 2.2: An overview of health services research, the foundation for research in the
operation of medical sciences.
e Section 2.3: An overview of literature surrounding outcomes research, highlighting
strategies for deciding on outcomes when evaluating projects.
e Section 2.4: A description of waiting lists is given, with an economic emphasis on how

they develop and why they continue to exist.
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Section 2.5: Strategies for treatment of hip and knee pain, and why hip and knee pain is
such as problem.

Section 2.6-2.7: How long patients actually have to wait, and different strategies for
measuring waiting time.

Section 2.8: Analysis of patient choice in dealing with long waiting times

Section 2.9-2.10: How triaging options work for patients sent to a specialist environment.
Section 2.11: Whether referrals arriving to specialists are appropriate, and for the cases in
which the referrals not appropriate, what problems exist in the referrals.

Section 2.12: An overview of previous evaluations of electronic referral tools
implemented worldwide.

Section 2.13: A select sample of literature regarding simulation modelling and scenario
analyses as related to health outcomes.

Section 2.14: A description of specific Canadian referral enhancement initiatives.

2.2 Health services research

The theme encompassing this thesis is health services research. Health services research has

been defined as “the study of the organization, use and outcomes of healthcare delivery” — using

system outcome metrics.'® Other areas of medicine look at the use of therapies that are actually

used in healthcare delivery, and the outcomes of these therapies. These are patient-centred

metrics. Patient and system-centred metrics have been measured using broad categories, as

listed in the Alberta Health Quality Matrix.*® The Health Quality Matrix was derived from an

effort in the United States to measure medical outcomes.'” This effort was to improve the

quality of healthcare in the United States to deliver high-quality medical care to everyone. This
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led to several dimensions of healthcare quality being developed, which will be used as outcomes
in this thesis (Chapter 3). For a healthcare system that is limited by binding constraints such as
the number of doctors, amount of hospital capacity, and budgets, looking just at patient-centred
metrics will not lead to a complete, and sustainable, picture of healthcare. Health services
research provides techniques and a structure to analyze how healthcare systems provide medical
care, including aspects that are never seen by the patient.

There is not a single unifying strategy for analyzing healthcare operations or
organizations that deliver healthcare to patients. Many approaches can be taken, with positives
and negatives to each. One strategy is qualitative research. This strategy involves in-depth
understanding of a topic or group of individuals, which is useful in areas where descriptive data
can best analyze a research question. Interviews of individuals involved in a topic area are a
main component of qualitative research. Information from those interviews can then be
processed and analyzed. Britten gave a summary of qualitative interviews, with regards to
medical research.® Britten noted that by being interactive and having a core set of questions
from which the interview can be initiated could provide answers to areas that are difficult to
investigate. This may be good for determining what people wish to have occur (a ‘best case’
scenario), but may not accurately reflect what people, especially given constrained resources,
would like to do. For referral processing, there is a scarcity of data. Specific individuals who
process referrals have not been interviewed thoroughly in previous literature. As a result, who
sees what at a given stage, and what implicit guidelines exist to accept or reject referrals is
unknown. Qualitative interviewing is a necessary component to any study looking at referral
processing. This will be incorporated into the project methodology, as mentioned in Chapter 3.

An example of this is Crabtree et al., who detailed how they qualitatively reviewed eighteen
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family practices in Nebraska, evaluated competing programs and diagrammed relations between
stakeholders within each practice.'

A different approach from the qualitative study of individual medical practitioners is the
analysis of clinical pathways. Clinical pathways are informed by qualitative research, and
describe a process that is occurring. Kim et al. described clinical pathways as “specified
guidelines or outlines for care that describe patient treatment goals and define a sequence and
timing of interventions to meet these goals efficiently.”?® While evaluation of these can be
conducted quantitatively (as described below), the production of these pathways is often initiated
qualitatively to determine sequences and timing. This helps to inform this thesis by providing a
structure for deciding how referral processing occurs within specialist clinics. These pathways,
which will also be called maps, will be informed by data collected both qualitatively and
quantitatively. Pathways help to inform and differentiate clinical processes, which in this thesis
are the steps a referral goes through from being made to resulting in a surgical consultation.

Quantitative techniques take a different approach than qualitative research. This
approach takes data recorded from events and uses it to analyze a system (see, for instance, CIHI
wait times tables™). These data are then applied to health services research, answering questions
related to the operating of healthcare systems. Most studies, as listed elsewhere in Chapter 2,
focused on descriptive quantitative data. These studies often provided summary statistics, and

recommendations for interventions based on those summary statistics.

2.3 Outcomes research

Most previous studies mention relatively little on how outcomes of interest were chosen, which

ties into questions regarding: a) determination of a quantifiable metric that describes current
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system performance and can be used for future comparison, and b) the effectiveness measure in

any cost-effectiveness analysis. As a result, it is important to have a framework for determining
which outcomes should be the foci of research. A recently developed field, outcomes research,

aims to assist with this goal.

Outcomes research was first noted by Ellwood.?? He noted that patients, physicians,
executives, and healthcare payers needed a common language when deciding how best to answer
pressures put upon the healthcare system, such as increased costs. Outcomes management would
be a technology to “help [stakeholders] make rational medical care-related choices based on
better insight into the effect of these choices on the patient’s life.” It has also been defined as “a
domain in which the convergence of multiple disciplines is applied to generate knowledge... [0f]
the delivery and organization of health care”.?® Outcomes management would require data to be
collected routinely in a standardized way by physicians, then pooled into aggregated datasets,
and then analyzed from the perspective of a relevant decision maker. The outcome Ellwood
focused upon was patient quality-of-life (and is fleshed out by Clancy and Eisenberg in further
detail®*). The choice of outcomes is subject to the caveat that most analyses occur with
outcomes dependent upon the perspective of a relevant decision maker. Specific research
outcomes as a result might not be considered by a decision maker with a different incentive set.

These other factors have been the subject of much discussion in many articles. Smith
focuses upon performance measures, and the history of adopting performance measures by the
NHS in the United Kingdom.?® Smith’s perspective is that performance measures can be used by
decision makers to provide accountability and improvement for the healthcare system. Poolman
et al., from an orthopaedic clinical perspective, highlights how outcome measures can be

constructed.?® Using a standard epidemiological approach, as noted in Rothman et al.?,
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Poolman highlights several validity measures, ensuring the outcome measures minimize
potential biases. Careful construction of outcome measures, such as face validity with experts
(ensuring experts agree with the variable), will also help to minimize biases, and are used in
constructing outcome metrics in this thesis. An example of developing new outcome measures is

given in Ohman-Strickland in the context of primary care providers.?®

2.4 Economics of waiting times

In the healthcare system, why do waiting times and waiting lists arise in the first place? At first
glance, it would appear to be a supply versus demand imbalance — the number of physicians
practicing is lower than the demand for a medical therapy. Supply consists of elements such as
the amount of hospital operating time available for surgeries and the number of physicians.
Demand consists of the number of individuals, influenced by factors such as age, genetics, and
weight and level of their pain. Physicians can change supply by speeding up or reducing the
number of patient consults, and patients may seek alternative therapies. Waiting times can
influence both supply (by serving as a signal to increase resources spent providing a service) and
demand (by serving as a signal to patients to seek alternative treatments that may result in
receiving therapy quicker). Knowing what shifts supply and demand — hence the intersection of
the two — will be important to answer questions of accessibility and efficiency.

This role was fleshed out in the health services literature by articles which first looked at
waiting queues in the United Kingdom NHS. Lindsay and Feigenbaum extend Barzel to
incorporate a waiting list instead of queueing.”® They note a delay in receiving a service will
lower its value, which is a questionable assumption in terms of health, as a delay may instead

increase pain and increase the willingness-to-pay to receive a therapy. To answer these ethical
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worries, prioritization was developed, which is explored later in this review. In the Lindsay and
Feigenbaum framework, individuals join as long as their present value from the service
outweighs the cost of joining the list — receiving a (delayed) treatment outweighs the cost of
being referred to a specialist. This implies as the expected delay increases, less people will join a
waiting list. The present value from receiving a service — multiplied by the discount (interest)
rate and by the timing of the delivering the service — produces variation in the sizes of waiting
lists. They also note that, if individuals are responsive to joining a waiting list, an increase in
supply will produce an increase in the size of wait lists — not necessarily the result of surgeon-
induced demand. Subsequent work by Cullis and Jones emphasizes that waiting lists are
unreliable due to patient turnover, and welfare costs from waiting are significant.*® This has
been a concern with waiting lists in Alberta, as they are self-reported by each specialist, with no
cross-province check for individuals waiting for the same procedure across multiple specialists.
Theories of waiting lists, especially for hospital treatment, have since been expanded in
several articles. Iversen adopts a political science viewpoint of supply-side considerations,
noting that waiting lists are tied to budgets for hospitals, and longer waiting lists could result in
political pressure for a higher operating budget, with no long-run decrease in waiting times.*
Iversen recommends a focus on surgical volumes, as opposed to explicit, enforced, decreases in
waiting times, to disentangle the perverse incentives on physicians and hospitals to receive

increased funds.

2.5 Orthopaedic treatment for hip and knee pain

Orthopaedic care is concerned with treatment of musculoskeletal ailments. One specific

component of orthopaedics is bone and joint care of degenerative conditions. Bone and joint
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care which is urgent, such as fractures, is treated as such by hospitals and MSK clinics. Within
MSK clinics, specific clinics just for hip and knee ailments may reside. Degenerative diseases of
the musculoskeletal system, such as rheumatoid arthritis and osteoarthritis, are conditions that
can’t be treated the same across all individuals, and as a result have different treatment pathways.
The National Collaborating Centre for Chronic Conditions in the United Kingdom defines
osteoarthritis as “a clinical syndrome of joint pain accompanied by varying degrees of functional
limitation and reduced quality of life.”*> Opposed to rheumatoid arthritis, which can be
controlled using medication, osteoarthritis cannot be controlled medically — only the symptoms
can be controlled.

Prevalence of osteoarthritis varies depending on the study noted. For total osteoarthritis
cases, a study from British Columbia using an administrative database estimated a prevalence of
107.8 per 1,000 people above the age of 19, with an incidence of 11.7 per 1,000 people, for the
year ending in March 2001.” This, however, includes all joints with osteoarthritis, and doesn’t
separate cases where osteoarthritis is severe enough for a specialist visit or for eventual joint
replacement. Of patients with osteoarthritis, a study from England noted that 41% of patients
had osteoarthritis of the knee, 30% had hand OA, and 19% had hip OA, with remaining
osteoarthritic cases occurring in ankles, shoulders, elbows, and wrists.** For hip osteoarthritis,
estimates range around 15 per 1,000 people whom have hip scores —a measure used to evaluate
hip function — poor enough that require total hip replacement, with an incidence of 2.23 per
1,000 people per year.**

Treatment, as will be explored further below, is often delayed for a variety of reasons.
This treatment delay, if not by patient choice, causes patient dissatisfaction, due to the potential

for lower quality-of-life from living with hip or knee joint pain. Research is divided as to
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whether pain while waiting for surgery should be a significant concern. One systematic review
of 15 studies of hip and knee OA patients indicated that pain (for hip and knee OA) and
functioning (for hip OA) does not deteriorate in patients who wait less than 180 days for a joint
replacement.®®> This finding has been confirmed in other studies.*® Some studies, for instance
one involving hip patients at a clinic in England, found waiting times were correlated with
increased pain, with a decrease in the Harris hip score of 8.9 points.*” A Swedish study showed
decreased quality-of-life indicators across several EuroQoL dimensions between baseline and
preoperative measurements, though no breakdown by length of time waiting were made
available.®® Longer term waiting time was found to cause worse outcomes, in terms of mobility
and quality-of-life, in one prospective study.*

The association of waiting time and postoperative outcomes also differ depending on the
study. Waiting time does not cause worse postoperative quality-of-life or mobility outcomes, but
less than six months of waiting for joint replacement results in greater postoperative gains in
quality-of-life and mobility.*® A randomized prospective study in Finland found that there were
no statistically significant differences in quality of life (15D) and physical function between a
lengthy waiting group and a quicker waiting group of knee OA patients.® One English study
found that postsurgical outcomes for hip or knee OA were maximized after one year, with
improvements maintained for five years after surgery.*

Gains in patient quality-of-life noted above are combined with economic concerns in
highlighting hip and knee replacement as a critical area for the medical system. Economic
evaluations of hip and knee replacement have been completed, but have been of relatively poor

quality.* There is evidence from higher quality studies that hip and knee replacements are a cost
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effective procedure for increasing quality of life at an affordable cost, with less than $80,000 per
QALY for the worst age category noted.*?

A retrospective cohort study in Alberta found that post-surgery, patients who received hip
and knee replacement saw a decline in physician costs of 23%.% Waiting for surgery did not
result in increased costs before or after surgery. Costs for hip and knee replacement were higher
than other comparison procedures, which were cholecystectomy, discectomy, and hysterectomy.
A Finnish study found that patient-incurred costs were not associated with quality-of-life.**
Tying into the results above, if quality-of-life changes little as waits increase, then costs will not
necessarily increase for the patient. However, a prospective cohort study in New Zealand found
that costs increase (and quality of life decreases) in patients who wait longer than 6 months for a
replacement.”> Though medical costs were similar (25%), societal (37%) and personal costs
(171%) showed the greatest gains as a patient waited.

In summary, for short waiting times, it is inconclusive whether patient outcomes are
worsened by waiting for hip or knee TJA. For waiting times longer than 6 months, there is
evidence that functional health decreases, and for waiting times longer than 12 months, post-
operative outcomes in terms of functionality are worse after TJIA.*® TJA is a medically-effective,

cost-effective remedy for OA.

2.6 Empirical evidence of waiting time

Waiting times have been a metric used in a variety of research for all medical procedures. This
ties into the Health Quality Matrix of Alberta’s accessibility guidelines, in which timely service
should be received by patients awaiting care.'® Increased waiting times, magnified by an

increased incidence over time, is why access to orthopaedic care has been deemed a priority area
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for Canadian First Ministers.® Several issues have arisen around waiting times, both in
measurement and usage as a system performance metric, that are explored in this section.

The times a patient must wait for surgery vary, both across countries, procedures, and
urgency.*” Willcox et al. provides an overview of several Commonwealth countries, including
Canada, and the strategies used to reduce waiting times.'* Canada is highlighted as a jurisdiction
which uses specific governmental funds to reduce waiting times, from both the federal and
provincial levels. The two main strategies are for benchmarks are to be established, including
for hip and knee replacement at 26 weeks, and improved access to services. These goals have
increased dramatically since Coyte et al. published their findings of knee replacement waiting
time in the U.S. and Ontario in 1994.* Median waiting times to consultation were 2 weeks in the
U.S. and 4 weeks in Ontario, with median waiting times to replacement of 3 and 8 weeks,
respectively. By the mid-1990s, Williams et al. found for Ontario that only 16% of patients had
surgery within 3 months of waiting, with 34.1% waiting more than a year.*® Despite being a
priority area for reduction in waiting times, as of 2009 in Alberta, only half of patients received
hip replacements within 13 weeks, and knee replacements within 18 weeks.*® For Canada,
primary hip replacement waiting times between 2007/08 and 2009/10 decreased by 11% and
knee replacement waiting times by 15%, to 88 median days and 120 median days respectively.*
Alberta met hip replacement Pan-Canadian benchmarks of 182 days for 80% of patients, and
knee replacement benchmarks of 182 days for 70% of patients.?* The Ontario and Alberta times,
as well, are only from when a decision is made to have surgery to the surgical date — excluding
initial surgical consultations. These waits, as will be noted in the analyses, are a significant

duration for most patients.
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Combining all patients in every region into one waiting time hides substantial
heterogeneity, which is not accounted for by the benchmarks. For instance, Snider et al.
analyzed waiting times between rural Ontario and urban Ontario for hip and knee arthroplasty.
They found that while the wait for surgery was not significantly different between the two
regions (8.45 months mean/9.39 months median for rural; 9.32 months mean/10.50 months
median for urban), the wait for a consultation was significantly different between the two: 1.10
months mean (1.13 months median) for rural, versus 3.40 months mean (3.47 months median)
for urban clinics. Clinical characteristics between the two locations differed slightly, with the
implication that the patient population between the two clinics might be different. If so,
interpreting results that combine highly urbanized regions which serve as a wide intake for
highly acute patients with rural locations may produce errant conclusions. Other factors which
should be taken into consideration when accounting (and stratifying) for waiting times include
age and the urgency of a patient.”* Aggregate waiting times mask the differences these
covariates could create. This thesis will account for these variables by looking at urban versus
rural clinics in the analyses (Chapters 3-4).

Several strategies have been used to try and reduce waiting time for patients. Waiting
lists are a natural tool to sort all patients in an effort to efficiently manage and triage all patients.
Waiting lists have been used elsewhere besides surgical consultations, most notably as queues to
receive surgery. The waiting time for surgery when on a waiting list depends on the number of
patients on the waiting list at entry, the number of new patients, the service rate of patients who
have entered the queue, and the number of patients who are urgent and bypass the waiting list.>

These factors will be noted for waiting list behaviour for patients awaiting a specialist
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consultation. Even for urgent procedures, such as hip fractures, queueing is used, with little
negative impact upon patient outcomes.>

With waiting lists, pressures to see patients quickly result in some jurisdictions to
promise patients access to a service — either a specialist consultation or a surgery — within a
given period of time. Waiting time guarantees are one method used to guarantee service, in
which a healthcare system signals to patients that all seeking a certain treatment (or a percentage,
such as 90% in Alberta) will be seen within a certain period of time. For orthopaedics, Alberta
set a benchmark to have hip and knee replacements completed within 26 weeks, with 90% of
patients having hip replacements between 26-30 weeks, and knee replacements between 26-45
weeks.* These benchmarks have recently been reduced, with a goal of 14 weeks for surgical
treatment by 2015.%*

Waiting time guarantees in several European countries were abandoned after several
years of implementation.>® Unconditional guarantees, implemented in England and Sweden,
guaranteed treatment by a certain time for all patients. All of the ones noted by Siciliani and
Hurst were not successful in full, in part due to changes on prioritization of patients, which will
be discussed later in this review. Conditional guarantees, implemented in Norway, New
Zealand, Netherlands, Italy and Denmark, guaranteed a share of patients (or patients with “higher
need”) treatment within a certain timeframe. They note that clear criteria must be established to
guarantee treatment, and if this does not occur, conditional guarantees might not result in
reducing waiting times. Prioritization efforts help to create consistent criteria for treatment, and
as a result will be explored in clinical analyses.

Lundstrom et al. evaluates whether patients, deemed as priority or not, receive care

quickly for cataract conditions in Sweden.*® The proportion of patients who were deemed a
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priority, and as a result are bound by waiting time guarantees, increased over two years, from
66% to 70%. Approximately 4% of patients in each year who were priority received slower
treatment, due to wanting a clinic closer to their home — this option of patient choice will be

explored further in the literature review and in the analyses.

2.7 Issues with waiting times

The measurement of waiting times, in the context of health delivery or for wait time guarantees,
IS an area subject to variation. Waiting times have not been defined on a consistent basis across
different jurisdictions. As a result, waiting time calculations are non-standardized upon initial
aggregation and inconsistent in the timeframes measured. Sanmartin et al. noted similarities
between three specialities — general surgery, cataract surgery, and hip and knee replacement.>” A
unified framework, highlighting specific points defining events either starting or ending a wait
time, was defined in the paper. Their framework is established from a first contact with a
primary care provider, through to surgery. The framework is defined at a high level, and
aggregates all steps between the primary care consultation and the first specialist consultation
(excepting any diagnostic tests in between) into one waiting time. This thesis will highlight that
changes in system outcomes can be made when the steps of referral processing are delineated,
measured, and changes to a referral system are made.

Part of the benefit from calculating waiting times using a standardized measurement
framework is consistency among definitions, and identifying which waiting times arise that are
avoidable by changing the referral system, versus the result of patient choices. An example of
the former would be waiting for a diagnostic test, while an example of the latter would be a

patient willingly choosing a later date for surgery. The surgical side of waiting times, from the
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decision-to-treat a patient (also known as a ready date) to surgery has been highlighted, and is
often used as the waiting time given to patients. Examples of this include Alberta and Ontario
waiting time trackers.”®>® Some Canadian efforts have been made to define specific waiting

intervals, as noted in Table 1.
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Table 1: Canadian studies on defining waiting time intervals

Author

Field

Mandate

Specific Definitions

Cancer Care Ontario™®

Cancer

Defining waiting
times, with a focus on
the decision-to-treat to
surgery.

No data given.

An appendix
(Appendix E) in a
provincial report gives
detailed wait time
definitions for:

1) specialist referral
date

2) specialist consult
date

3) decision-to-treat
date

4) ready-to-treat date
5) start of treatment
date

Munt et al.®®

Cardiovascular
surgery

Develop waiting time
definitions and
present rationale.
Data from 2,237
patients in British
Columbia.

Defined several wait
times for comparison
in an academic
manuscript:

1) Booking to surgery
2) Procedure to
booking

3) Internist to testing
4) Primary care
physician to internist
5) Primary care
physician to surgery
The author’s proposed
definition for the wait
list time: first contact
with a medical care
provider to date of
surgery
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Author

Field

Mandate

Specific Definitions

Saint-Jacques et al.®*

Breast cancer

Defining stages of
breast cancer
detection, comparing
newly defined
intervals with more
aggregated measures.
Data from 637
patients in Nova
Scotia.

Defined data elements
for defining time
intervals:

1) Detection

2) Biopsy

3) Surgery

4) Referral

5) Patient contact
6) Oncology
consultation

7) First adjuvant

Alberta Bone and
Joint Health Institute,
endorsed by the
Alberta Bone and
Joint Strategic
Clinical Network
(BISCN)®2

Hip and knee joint
arthroplasty

Defining waiting
times, with a focus on
the time a referral was
made to the time
surgery occurred.

No data given.

Some options (such as
the time a next
available option was
given) were not
included.

Defined data elements
that would populate
wait times:

1) Referral date

2) Referral received
date

3) MSK consult date
4) Surgeon consult
date

5) Surgical decision
date

6) Patient ready for
surgery date

7) Surgery date

Other efforts have occurred in the UK, where National Clock Rules define what exactly

starts a referral, what pauses a wait time clock, and what ends the wait time clock.®*®* A brief

summation of the rules states that the clock begins when a referral is made to a consultant or

assessment service which will treat or evaluate the patient before returning the patient back to the

referring provider (a general practitioner). The clock pauses after two appointments are declined

by the patient for a consultation. The clock stops when treatment begins, a clinical decision has

been made and the patient is informed, or treatment is ended by consultant or patient (through

the patient not attending a referring provider or specialist appointment) choice.
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Patient acceptability of waiting times, as highlighted below, varies depending upon the
individual. As a result, there may be reasons in which a patient may choose to wait versus a
patient who seeks treatment immediately. No existing framework has been found to differentiate
the effects of voluntary waiting versus involuntary waiting, which are described further below.
As a result, it cannot be determined ex ante whether a specific type of wait (involuntary or
voluntary) creates problems for recording waiting times or influences accessibility issues, with
respect to a referral system. Information for this is lacking, and this gap will be noted in the
thesis.

Potential reasons for delays have been explored previously. De Coster explored
quantitative aspects that caused delays for cataract surgery (a similar, elective procedure) in
Manitoba.®® She found that significant predictors for delays included age, sex, and
hospitalization during the wait — females, 65 and older patients, and being hospitalized all
resulted in increased waiting times. For old age and female patients, one hypothesis put forward
was due to the loss of driving (and potentially employment) which would potentially impact men
more than women and impact urgency scores. The most significant factor was the specific
surgeon of a patient, which explained 29.5% of the variance in waiting times. This was due to
large variation in the waiting lists of each surgeon. Central registries with prioritization tools
were noted as one potential tool to reduce waiting time.

Hilkhuysen et al. developed a conceptual framework which qualitatively explored the
reasons for waiting for elective surgery.®® A group of individuals, with more surgeons than
patients, were interviewed about the factors influencing patient treatment, and the consequences
of those actions. Hilkhuysen et al. broke the consequences into three factors: physical, social,

and psychological. Physical consequences included mortality and disability, and the potential for
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further deterioration of a patient. Social consequences included whether a patient could continue
normal activities, and the impact upon work. Psychological consequences included prolonged
time with a treatment (i.e. while waiting) and the emotional distress from that wait, as well as
uncertainty and stress resulting during the wait. These criteria, though able to highlight how
patients and medical staff qualitatively judge patients, cannot provide a quantitative guide
directly for prioritization of patients. The questions did not ask about the relative well-being of a
patient compared to others, meaning the impact of deeming one patient highly urgent relative to
another patient was not analyzed.

Lofvendahl et al. completed a retrospective study on orthopaedic patients in Sweden,
including hip replacement, back surgery and knee arthroscopy. ®’ Quantitative reasons for
waiting, and patient perceptions, were explored. Hip replacement had the longest waiting time,
in terms of time from referral to time of surgical consult and time of surgical consult to time of
surgery. Men waited longer for all procedures except knee arthroscopy compared to women, and
local hospitals had significantly lower waiting times than university hospitals for all procedures.
For hip replacement, those age 44 and less and 60-71 waited longer than individuals between 45-
59 and 72 and higher, though not significantly — the other two operations had longer waits for
older individuals, matching De Coster.®® Better EQ-5D results were also associated with a
longer wait, significantly for hip replacement and knee arthroscopy. The specific reasons for
waits, beyond the associations, were not explored in further detail.

Further classification of waiting times for specialist visits have not been highlighted in
the literature. Provinces such as Ontario and Alberta report surgical waiting times, which

generally are similar to Ontario’s definition of “the time... surgery or exam is booked until the
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time [one] receive[s] it.”®® Amoko et al. list several factors in affecting surgical waiting lists,

which can be used to help classify waiting times into categories.® These include:

Patient preferences (season, facility, physician, cultural beliefs),
Type of procedure and urgency,

Admission thresholds for hospitals,

Referring physician’s preferences,

Personal preferences and other considerations of individual referring physicians.

Manitoba highlights several different categorized factors affecting waiting times.”® In addition to

monthly variability and the influence of volumes at a specific site, these include:

Patient choice (delaying treatment for personal or family reasons),
Patient condition (treatment delayed until a patient’s condition improves),
Follow-up care (pre-booked for follow-up treatment to monitor status),

Treatment complexity (procedure delayed until specific resources are available).

As noted above, these are related to surgical waiting times, not specialist consultation waiting

times. The literature for specialist consultation waiting times has not gone into depth regarding

reasons for waiting. These surgical waiting time classifications will help to inform what

categories will exist, and how delays will be classified, for hip and knee patients awaiting

specialist surgical consultation visits. These times — involuntary, system-related waits, and

voluntary, patient-related waits, are described in Chapters 3 and 5, with results in Chapters 6-8.

When waiting times are explored through this perspective, this thesis will provide evidence that

these waiting times should be separated in any effort to track waiting times more accurately, and

determine steps where referral enhancements can be provided.

34



2.8 Interventions to reduce waiting time: for surgeries and consultations

Several policies surrounding waiting time and waiting lists should be noted at this point. One
main concern, the contents of a referral which communicate information from a primary care
provider to a specialist, will be explored later in this review. Kreindler presents a thorough
overview of these policies.” She breaks these policies down into supply-side and demand-side
policies. Supply-side policies have the aim of increasing the ability of the medical system to
provide a service, which reduces waiting lists. These provide the only two successful strategies
for dealing with waits: pay directly for the activity in the short-run, and increase investment for
the capacity in the long-run. Targets for waiting times and market incentives can work as a
global strategy, but only together. All other strategies either work in certain circumstances, or
are limited or not effective at all. Kreindler notes that direct strategies are the ones that work,
which would include certain aspects of an electronic referral-type intervention, such as explicit
prioritization and patient choice. For the latter option, Kreindler did not find enough data to
make judgment upon whether it was an effective strategy for reducing waiting times. These

strategies are summarized in Table 2.

Table 2: Interventions for reducing waiting times

(adapted from Kreindler’™)
Intervention Direct or indirect; Proposed Alberta Effectiveness

supply or demand- referral process

side element

enhancement?

Pay for increased Direct supply-side Not incorporated Consistently effective
procedures, such as intervention
targeted funding or
fee-for-service
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Intervention

Direct or indirect;
supply or demand-
side

Proposed Alberta
referral process
element
enhancement?

Effectiveness

Increased public
capacity

Direct supply-side
intervention

Not incorporated

Consistently effective

Buying capacity from
elsewhere — other
countries or private
providers

Indirect supply-side
intervention

Not incorporated

Limited effectiveness
(services from the
private sector are
effective under certain
conditions)

Increased usage of
private health
insurance

Indirect supply-side
intervention

Not incorporated

Limited effectiveness

Patient choice Indirect supply-side Incorporated Few studies available
intervention to judge
Develop better- Indirect supply-side Incorporated Effective under

designed treatment
systems

intervention

certain conditions

Prevent illness

Direct demand-side
intervention

Not incorporated

Few studies available
to judge

Prioritize patients Direct demand-side Incorporated Effective under
intervention certain conditions

Eliminate Indirect demand-side | Incorporated Not categorized

inappropriate tests intervention

Set mandatory targets | Global intervention Indirectly Limited effectiveness

(wait times) with incorporated if done separately;

incentives to meet
them

consistently effective
if done together

Use market
mechanisms to
promote shorter waits

Global intervention

Not incorporated

Few studies available
to judge

Data collection to
monitor and evaluate
system performance

Global intervention

Incorporated

Not catergorized

A cynical view towards these initiatives is that none will work, because as designed, the

initiatives mentioned do not take into account the behaviour of decisionmakers and physicians

expected to enact the changes. This is the view of Kenis, evaluating an initiative involving

increased funds and more detailed waiting list calculations in the Netherlands.”® Kenis’ opinion
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is to remove interdependencies between agents in the medical system, rather than focus on
waiting lists per se. While managing complexities and de-centralized decision making may be
important, it still is important to focus on waiting lists as metrics which can be measured, and
which patients and the public will focus upon, regardless of any organizational changes.

Putting aside management issues within the health system, some specific interventions
are now explored, specifically upon those that are included in a proposed electronic referral tool
for Alberta (described further in Chapters 3 and 7). An electronic referral tool would incorporate
multiple elements which would result in a better designed referral system, such as better triaging
of patients, which Kreindler noted is effective under certain conditions. As a result of this focus
on referral system enhancements, items such as the direct supply-side interventions (paying
physicians money to spend more time on orthopaedic patients) will not be explored here in order
to limit and focus the scope of this thesis.

Better designed treatment systems are designed to produce better patient outcomes by
changing the way a patient is treated by the health system. The scope of these changes may vary
— treatment guidelines assist physicians and surgeons in determining how a patient should be
treated, and what resources should be used in treatment. Care pathways look more broadly at the
system, in which multidisciplinary teams combine specific outcome measures and algorithms for
treatment of patients.”® Gooch et al. took advice from orthopaedic specialists and developed a
new care pathway for hip and knee replacements in Alberta.

Bridgman et al. developed a slot system to address long waiting lists for first surgical
consultations in England.” Slots were installed which forced the number of incoming patients to
equal the number of consultations available for different orthopaedic surgeons. Locally

developed guidelines and a central intake officer were also included in the plan, making it more
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of a complete program overhaul. Referral rates from GPs to the surgeons decreased by 2.2
referrals per 10,000 people, with the decrease maintained for an additional year. Control groups
experienced an increase in referral rates over the two years. This study only measured referral
rates from GPs before and after the slot intervention, so no determination could be made about
whether bottlenecks were created elsewhere in the system. Using referral rates is not an ideal
outcome, as patients who desire to seek a specialist should have their choices accounted for.
This chapter does show that by including referrals and the system to process them — central
intake, and guidelines for referral — changes in the healthcare system can occur.

Patient choice is an indirect patient intervention that, as noted above, has few studies
judging effectiveness. The main metric used in most patient choice studies is waiting times.
Garcia-Lacalle notes that for hospital choice, two factors: a human factor, and a facilities factor,
explain patient assessment of hospital quality, and the resulting choice of a hospital.”” Human
factors included how patients are treated in a hospital by front-line staff, while facility factors
included how patients react towards the hospital surroundings. Those two measures explain
approximately two-thirds of perceived hospital quality. This decreases to less than one-half
when explaining whether a patient would recommend a hospital. Garcia-Lacalle finds that
reputation of a hospital might account for this difference, though it remains an unexplained
factor in the study.

Dawson et al. explore patient choice in London, England.”®”" A total of 66% took
advantage of patient choice, in which a patient was offered a choice of another provider with
shorter waiting times, with 63% of orthopaedic patients choosing another surgeon. Waiting
times decreased compared to areas with no patient choice, specifically one week for orthopaedic

care. This decrease was statistically significant, but clinically insignificant. Convergence of
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waiting times between surgeons who participated in the program occurred, resulting in better
equity of patient care. For surgical waiting lists, Siciliani finds that if hospitals provide similar
services, and receive fixed budgets for those services, wait lists could increase.”® Similar
services would imply high degrees of patient choice available. Siciliani analyzes the problem
only from the supply-side perspective, ignoring patient choices when encountering a wait list of
a given time. An implication, though, is that funding must be increased in order to prevent wait
lists from increasing dramatically due to the lack of an increased supply of surgeries.

The acceptability of patient choice by patients is also subject to disagreement. An initial
study done in 1994 by Ho et al. found that waiting times for consultation and surgery for knee
replacement patients in Ontario were acceptable to 93% and 88% of patients.” The dividing
point between satisfaction and dissatisfaction for waiting was 34 weeks, implying that patient
choice was not a critical issue, since patients in Ontario could be seen in a timely manner.
Conner-Spady et al. explored maximum acceptable waiting times for patients who either had hip
or knee replacement within 3-12 months or were awaiting surgery in Saskatchewan.®® While the
maximum acceptable waiting time was 4 months, with an ideal of 2 months, patients ended up
waiting 8 months. Most patients surveyed — 51% — gave pain, and the effects of living in pain, as
the reason for choosing their maximum acceptable waiting time. Longer maximum acceptable
times were associated with younger patients, whether the patient was waiting or already had the
replacement (those waiting had a longer maximum time), a longer self-reported waiting time,
better EQ-5D, an acceptable waiting time, and the idea that patients were being treated fairly and
those with most severe conditions would receive quicker treatment. Results were not broken
down between the group that had had surgery and the group that was awaiting surgery, so

differences between the groups for gender, EQ-5D, and the other factors cannot be quantified.
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As waiting times have approached the benchmark, and studies such as Dawson et al.
show that 34% of patients do not choose a lower waiting time when given the opportunity,
several factors have been explored to explain this discrepancy.”” Conner-Spady et al. explored
factors associated with patients not choosing a surgeon for joint arthroplasty patients in
Saskatchewan.®® They found that 63% of patients were not willing to change surgeons. Men,
those with higher education, and those who’d already undergone a surgery were more likely to
switch compared to women, those with lower education, and those undergoing initial primary
surgery. Better EQ-5D scores, perceived treatment, perception of acceptable waiting times, and
having a preference for a surgeon were less likely to switch. One limitation may be the specific
population of Saskatchewan, as distance to a site was not raised as a factor. Birk and Henriksen
included this factor when looking at Danish hip and knee replacements.?? They found that 40%
of patients did not choose a re-referral to another surgeon, with 90% of patients who chose this
option having no regrets about their choice four years later. The primary reasons stated for
declining re-referral were distance, transport time and ease of access, with 65%, 63% and 51% of
patients declining re-referral selecting these as reasons. A prior relationship with the original
surgeon was selected by 61%. Of patients seeking a re-referral to another surgeon, 91% chose
waiting time as a reason. This suggests that in rural areas, having a next available surgeon
option, especially for a medically intensive procedure such as joint replacements, may have a
role in producing shorter waiting times for patients who have no current relationship with a

physician.
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2.9 Referral appropriateness: correctly directing patients to specialists

Patient choice, as noted above, is a factor in determining waiting times for elective surgeries
such as joint arthroplasty. The impact of patient choice, as noted above, is mixed, with few
studies existing to determine the effects. The structure of the system is instead an area that, as
noted above, could lead to better system outcomes under certain conditions. This structure is
analyzed in this section, with regards to how referrals communicate information between
different parts of this system.

One line of thought is that primary care providers should not serve as gatekeepers to the
medical system, but as coordinators of care.2> While dealing with who is responsible for a
patient, an improvement in the system structure, defining who is in charge of the patient at any
given time, would serve the same purpose. A diagram showing referrals and (approximately)
who is responsible for what input regarding the referral is given in Figure 2. As is noted in the
figure, there are many branches where patients may be lost to both medical providers — patient

status unknown — increasing patient waiting time unnecessarily.
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Figure 2: Generalized referral model from a referring provider to a specialist

(adapted from Wootton et al.®)
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An initial question from Figure 2 raises the issue of what happens at GPs offices, specifically
regarding referrals to specialists. Stange et al. asked GPs at family practices in Ohio to track
what was done during their meetings with patients.*® They found that the average visit takes 10
minutes. Asking what actions were taken during any 15 second interval (multiple answers could
be given), 56% of time was spent primarily on history taking of a patient and 32% primarily on
planning treatment. In addition to 19% spent on health education, the latter two options would
be assisted by clear guidelines for treatment and referral. No breakdown was given between
patients who were referred and those who were not, and timing of referrals was not completed.
The total number of visits resulting in a referral was 11.6 per 100 visits, with 7.6 per 100 visits to
another physician and 4 per 100 visits to a non-physician. Most of the visit was spent taking the
history of a patient and designing a treatment plan, both of which must be communicated to other
practitioners if a patient is referred. A referral tool as a result must be setup for ease of use,
given only one in ten patients will have records sent through such a tool.

For more details on referrals, Bourguet et al. conducted a survey with physicians in Ohio
in family physician residency programs.'* They found that 5.97 visits per 100 resulted in a
referral being made, with 1.06 of those to non-physicians.! Of those patients being referred, 27%
were for treatment and/or surgery, 22% for a diagnosis, 15% for a specialist to take over
treatment, 15% for an investigation, and 13% for advice on management of a patient. Clear
referral and treatment guidelines would assist in lowering some of the referral rates, as
physicians would know exactly what to refer for, and could perhaps complete more treatment

before asking a specialist for management advice. Another key finding was that for 23% of
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visits, primary care physicians did not know whether a patient saw a specialist. This lack of
feedback hampers efforts for the GP to serve as a coordinator of care, and may result in
duplication of services. A focus on feedback and improvements in the primary care-specialist
care interface will be the focus of the next several sections.

One of the areas where the system structure could be improved is with referral forms.
Referrals are meant to direct information from a primary care provider to a surgical specialist.
These package together a note from a primary care provider or specialist re-referring a patient
giving the cause of the referral, a background of the patient, and necessary lab tests and imaging.
Alternatively, a template may include some or all of this information. If referrals are not well
done, they can cause waiting time increases in addition to extra MSK clinic resources to process.
Not being well done includes referrals that are not routed to the correct specialist, and referrals
that arrive incomplete, which precludes a specialist making decisions on how to screen or treat a
patient.

Two systematic reviews have been completed looking at referrals as well as referral
forms for primary care to specialist consultations. Faulkner et al. divided studies into
professional interventions in primary care, and organizational interventions.?” The former
included referral guidelines and education and information; the latter included primary care and
specialist care interventions, along with GP fundholding in the UK and open access schemes.
They found that clinical behaviour changed when guidelines are used, though not necessarily
referral rates. Organizational interventions tended to see nonzero reductions in referrals from

interventions. Similar small reductions in referral rates were seen with the fundholding studies

! The consensus in the literature appears to be between 6 and 12 per 100 primary care visits resulting in a referral,
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and open access schemes. Most studies, however, were underpowered, and Faulkner et al.
recommended caution with implementing any intervention.

A Cochrane Review on interventions designed to reduce referral rates and increase
referral appropriateness was completed by Akbari et al.®® Effective findings included giving
guidelines to referring providers with training, educating referring providers with consultants,
and organizational interventions. Passive interventions, such as locally developed guidelines
given to referring providers without further aid, were not effective. As a result, they noted local
dissemination strategies would increase the likelihood of successful outcomes. A limited
number of studies, and the overall weak methodological quality of the studies, was a weakness
Akbari et al. found in the review. The primary finding from the results was that non-passive
interventions, such as structured referral sheets, have the potential to increase referral
appropriateness. This is a key part of efforts in Alberta to improve referral processing.

Clarke et al. produced a systematic review focused on the effects of referral guidelines on
the appropriateness of referrals.?® Most of the included studies were complex interventions,
looking not just at referral guidelines but concurrent healthcare management changes. Clarke et
al. found that pre-referral investigation and treatment can be improved with referral guidelines.
No findings on the rates of referral could be determined from the included studies. Clarke et al.
also confirmed the findings of Akbari et al. when noting that when dissemination of guidelines
was passive, referrals would not see improved quality.

Some specific studies have focused on orthopaedic referrals. Musila et al. developed

referral decision guidelines based on a group in England.®® They found that severity and

with 5 to 8 per 100 being made to physician specialists. This is consistent in different countries too; for example
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preferences of the patient should be incorporated into the decision whether to refer a patient for
further care. These are seen further in prioritization and triaging options, mentioned later in this
review. Roland et al. looked at orthopaedic outpatient referrals in England, from the perspective
of the referring provider (GPs), the recipient of referrals (orthopaedic consultants) and patients.™
There was a difference in the percentage patients who reported satisfaction with a consult (83%)
and the percentage of patients orthopaedic surgeons thought were appropriate to see (43%).
Combined with a long waiting list for the surgeons, Roland et al. noted that agreement on referral
guidelines would help to fix the imbalance in referrals. The contents of the referral form itself
were not explored, and one point highlighted — 20% of patients sought a referral regardless of
any clinician advice — emphasizes that patient wishes, no matter agreed-upon guidelines, will
still affect the number of appropriate referrals.

An ethnographic, qualitative analysis of orthopaedic referrals was completed in the UK

by Richardson et al.”

They found several issues in the referral process causing possible delays,
starting with the decision of where to refer a patient — a physiotherapist or an orthopaedic
surgeon. Patients, though knowing what they wanted, did not know their options for treatment —
indicative that system changes will not necessarily be taken up by patients unless informed by a
GP or specialist. A lack of feedback was also noted in the current system, with monitoring of
referrals, and understanding the routes of referrals, being unknown by GPs and patients.

The result of this missing feedback to referring providers is poor patient care. Chen and

Yee note that 98% of referrals contained background information on a patient, matching the time

gathering a patient’s history noted by Stange.®® They also noted that in another study, only 32%

Piterman and Koritsas report 10.6 per 100 visits in Australia.®
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of specialists received what they deemed adequate information from referring providers, while
only 75% of referring providers received feedback from specialists. O’Malley and Reschovsky
note 70% of referring providers report sending information, while 35% of specialists report
receiving information.** For information flow the opposite direction, 81% of specialists report
sending information to referring providers, while only 62% of referring providers note receiving
information. This disconnect highlights why a consistent information interface is needed in any
referral tool, and hints at organizational issues surrounding referrals being more critical than
previously acknowledged.

This hints at how a referral should be accepted. One line of thought is that a central
intake model, in which patient referrals for multiple specialists are received at one location,
would result in better system outcomes. Bichel et al. note that a central intake model for
rheumatology, endocrinology, respiratory, hematology, and gastroenterology in Calgary, Alberta
resulted in patient waiting times being reduced, and efficiencies increased through means such as
reduced duplicate referrals: the percentage of referrals not accepted decreased in three of the five
specialties, and waiting times decreased in four of the five specialties.*® Having sufficient and
timely feedback is critical, since referring physician satisfaction decreases if response time from
central intake increases, as was found in an evaluation of central intake for youth mental health
services in Ontario.*® Centralized intake has been used previously in areas such as mental health
and addiction treatment and chronic pain treatment, with improved access being noted for
disadvantaged groups.’”*® However, for specialist services outside oncology and cardiac
surgery, central intake with coordinated management is rare in Canada.’® Central intake
optimally requires integration of specialists and tertiary care to provide timely treatment options.

Specifically regarding accessibility, waiting times can be reduced using a central intake model,
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especially in situations where entry is highly variable.’**'%* Central intake serves as a pool
which absorbs variable queues which might otherwise overwhelm (or reduce demand to zero) for
an individual queue.” This is likely to be the case for referrals, where variability is caused by
such factors as seasonality.'®® A standardized referral template would have the potential to
reduce variability. Variation in the rate of arrivals of referrals causes issues in managing the
flow of referrals through central intake, which might cause increased wait queues.

Once a referral has been accepted, several articles have looked at how patients should
then be routed through a clinic. The first published paper recommended scheduling patients at
average intervals equal to the length of the average appointment time.'® Future research
extended those findings to include arrival rates as a component for waiting times, and avoidance

of supply-side effects which may induce more referrals to be made.'®

Worthington also
highlighted that feedback to patients, when combining waiting lists or maintaining a single
waiting list, would be essential for preventing waiting times from increasing unnecessarily.'®

However, a systematic review of appointment scheduling highlighted that little progress has been

2 As adapted from Cattani et al.'®, expected waiting times for individual queues are:

N . b cg + r:ﬁ.2
Waiting thes-ing!a queus S( )

1—b 2

Expected waiting times for a pooled queue are:

b?‘lm_l cg + Cj.z
Waiting time, ;.4 queus — 5 (1—b)n ( 2 )

where s is the expected time it takes to process a transaction such as a referral, b is the fraction of time an individual
is busy with processing, n is the number of individuals processing referrals, c, is the coefficient of variation for
arrivals, and c; is the coefficient of variation for processing. With the assumptions that 0<b<1 and n>2, then the
middle term in the single waiting time calculation is larger than the middle term in the pooled waiting time
calculation.
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made on scheduling, and that both more realism in modelling, incorporating factors that cause
bottlenecks in scheduling, and multiple outcomes, should be considered in future analyses.**®*’
Other studies have noted how physical patient flow at clinics can be improved.'®* What has been
unexplored is how processing of patients before they arrive at a specialist clinic can occur, with
an eye on increasing performance of system metrics such as waiting times and increased
percentages of acceptable referrals.

As noted above, interventions such as better quality referrals are needed. Who processes
referrals is a question that will also be explored in this thesis, specifically in Chapter 4. Referrals
can arrive direct to surgeons, to clinics, or to referral management centres, also called central
intake clinics. The responsibilities of these clinics has been called into question as well as cost
savings.'® The goals of these clinics, which is to ensure consistent referrals, could be counted as
an organizational improvement, which could be effective in lowering waiting times, as noted by
Kreindler.”*

How referrals are processed is the next area of focus. Escobar et al. provide evidence that
if clinical equity is a goal, then prioritization of patients, opposed to first-in-first-out processing,
should be completed.® This matches the goals of patient acceptability noted previously, in

which waiting lists are accepted by patients with the knowledge that patients who need treatment

the most are receiving it quicker. How this prioritization occurs is the subject of the next section.

2.10 Directing patients to the correct service at the correct time

Prioritization of patients is a controversial area, as noted above with the idea that fairness is the
primary vision driving prioritization. MacCormick et al. explore prioritization in a 2003

systematic review.'® Of 14 studies reviewed with a prioritization tool, seven used a weighted
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linear model, and three used a matrix model. They noted that ethical aspects, and the overall
impact of prioritization on patient and healthcare system outcomes, had not been evaluated.
Testi et al. modeled implementation of a priority scoring algorithm for an Italian hospital.***
They suggest that implementing priority scoring with an urgency categorization assessment
would increase efficiency and equality. This has not been explored thoroughly with empirical
evidence in the literature, as the only program to have been implemented is in New Zealand,
where controversy over “culling” patients has led some to question reductions in waiting times.”

How to develop a prioritization system has been highlighted in the literature, and will be
noted in further detail when discussing the WCWL project. Sampietro-Colom et al. focused on
the process of developing a priority scoring system in Spain, using a conjoint analysis design.**?
Face and construct validity were used to test the assumptions of the models developed. Pain,
difficulty in doing everyday activities, and disease severity were the top three priority variables
as decided by the general public, patients and relatives, surgeons, and allied health professionals.
Weights were different among the groups, though, which would still lead to value judgments
needing to be incorporated into prioritization.

Whether clinically significant differences result in the creation of different prioritization
scales is the topic of Escobar et al.**® Two scales, the aforementioned scale created in Spain
through conjoint analysis, and a hip and knee priority score based on the RAND method, were
compared. The Pearson correlation coefficient between the two scales was 0.79 and an intra-
class correlation (ICC) score between the two is 0.74. Comparisons between the two scales and
the Western Ontario McMaster Osteoarthritis Index (WOMAC) were similar as well: 0.43 to

0.64 for the Spanish method, 0.50 to 0.74 for the RAND method. The RAND method was

created using patient scenarios evaluated by orthopaedic surgeons, and rated through a Delphi
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method; opposed to the conjoint analysis incorporating patient opinion for the Spanish method,
the two scales differ enough in their creation to suggest that different scales should be
functionally equivalent when scoring patients.

This was confirmed by a ranking study completed by Naylor et al. in Ontario.*** Naylor
et al. developed scenarios and had a panel rank patients based on appropriateness (on a 7 point
scale) and urgency (on a 4 point scale) through a Delphi method. They found that for
appropriateness the panel agreed in 92.5% of scenarios and in 73.8% of scenarios for urgency. A
7 point scale was then created for both urgency and appropriateness, which could then be used to
score patients consistently off patient charts. The same patient scenarios were seen very
similarly between practitioners (patients, though, were not included in this analysis), suggesting
again that priority scores will not differ significantly, regardless of the scale used.

New Zealand was the one jurisdiction to explicitly implement priority scoring, and as
previously mentioned, had mixed results. Gauld and Derrett analyzed a booking system in New
Zealand that introduced priority scoring in an effort to reduce wait lists for elective
procedures.™™® Several issues arose, which they noted included lack of consistency in priority
criteria, no piloting of the system, and not enough funding for high priority patients to receive
surgical procedures. For orthopaedic procedures, stakeholders decided that social factors should
be incorporated into the decision for surgery. Agreement on these social factors did not occur,
and final criteria decisions were made at a hospital level basis, opposed to a national or state-
wide basis. The culling of the patients, rather than being blamed on priority scoring itself, was
blamed on a lack of funds which resulted in only a portion of high priority patients receiving
surgery. Validation of a priority score is one finding of Gauld and Derrett that has since been

incorporated into other priority scoring projects.
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The main Canadian initiative to develop explicit priority scoring has been led by the
Western Canada Waiting List project. Five elective procedures, including hip and knee
replacement, were selected, with each procedure having standardized clinical criteria selected.®
Regression was then used to create weights for each criteria variable, and a scoring algorithm
created and validated by surgeons and GPs. These criteria included:

e 1) pain at motion and rest,

e 2) ability to walk without pain,

e 3) functional limitations,

¢ 4) findings from a physical examination of the affected joint,

¢ 5) potential for progression of disease,

e 6) threat to patient independence in society.
While endorsed by four western Canadian provinces, full implementation of these criteria has not
been completed in any province enough for an evaluation to occur.

Following the surgical criteria mentioned above, the WCWL expanded to evaluate
criteria for a surgical consultation with an orthopaedic surgeon. The goal was to develop a
prioritization tool for primary care to refer patients to orthopaedic specialists using a validated
tool.*® The criteria from the surgical prioritization were revised based on feedback from
primary care providers and orthopaedic surgeons, providing face validity. Mobility and
medication use were added, and the potential for progression of the disease was removed. An
explicit score was given to answers for each criterion. Mean intra-rater ICC was calculated to be
0.79, suggesting that medical providers tend to recognize the same patients to be of high
urgency. These validation scores have been implemented in Saskatchewan, but no post-

implementation evaluation has been completed.
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Based on the New Zealand experience noted earlier, validation of prioritization scores is
a critical issue that must be addressed before scoring is used in practice. Escobar et al. validated
the modified RAND method noted above for hip and knee joint replacement in Spain.**” A
prospective survey of joint replacement patients compared patient scores using the RAND
method with WOMAC scores. Correlations between the scores were 0.79 for function, 0.69 for
pain, and 0.51 for stiffness categories. Details were given on face, construct, convergent and
discriminant validity, with all of these met by the way the modified RAND method, the finding
that a hip patient rated worse than a similar knee patient, and the correlations were high. The
correlations would not be one, due to the modified RAND method incorporating social criteria,
opposed to the WOMAC scale. Conner-Spady et al. validated the WCWL surgical prioritization
scores using visual analogue scale (VAS) urgency, maximum acceptable waiting times,
WOMAC, and EQ-5D, with correlations determined between those scales and the WCWL
scores.**® The correlation was 0.79 with VAS urgency, 0.38 for maximum acceptable waiting
times, 0.33 with EQ-5D, and 0.33 with WOMAC. The composite score of the other scales

compared to the WCWL score was 0.79, which was deemed acceptably reliable.

2.11 The appropriateness of referrals to specialists

Regardless of the system used to refer patients, and the procedures to classify patients, there is
the potential for errors to arise. Prioritization scores are still subject to primary care provider
opinion, which is close to but not exactly what specialists rate patients. These errors arise from
communication issues, primary care providers not knowing what to refer onto specialists, and

other issues which cause referral forms, priority scores, and patient choice to have no effect.
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Bowling and Redfern surveyed patients, GPs, and specialists in England regarding their
opinion of the referral process.™™® Patients and GPs agreed that seeing a specialist was the best
course of action, with 95% of patients deeming a visit necessary, and 89% of GPs feeling they
could not deliver care to the patient. Specialists on the other hand thought that 10% of patients
were inappropriate, and 22% of patients were inappropriate in the sense that more testing and
examinations could have been completed before referral. However, another study on
rheumatology patients in Norway asserted that GPs use too much laboratory testing, with the
result of delays for patient treatment.’?® In both cases, having unclear referral guidelines may
result in opaqueness for testing requirements that would be accepted by specialist surgeons.

In the absence of clear guidelines for referring a patient to a specialist, what makes a
primary care provider refer a patient has been researched. Earwicker and Whynes gave
simulated cases to GPs in England, along with costs and choices for potential referrals of those
cases, and asked what the GPs would recommend.*?! They found that GPs focus on waiting time
and specialist interest driving decisions to refer, followed by costs of referral.

Bertakis et al. follows up on this point by looking at predictive factors which would cause
a primary care provider to refer a patient to a specialist from the primary care view, opposed to
the primary care view of specialists as in the Earwicker and Whynes study.'?* Patient referrals
were monitored at a California hospital in a prospective study. Patient demographics were
explored in terms of which patients got referred to speciality care. Bertakis et al. found
statistically significant numbers of older patients, patients in worse health, and patients who saw
primary care more often would be referred to a specialist more often than younger and healthier
patients. Of all referrals, 8.8% of 813 total referrals (for 232 patients) were to orthopaedic

clinics, making it the second largest destination for referrals, outside surgery. An older patient
54



population causes its own concerns, as was raised in Weiner et al.'® The mean age of the patient
population at a hospital in Indiana in the Weiner et al. sample was 72, indicative of an older
population. They found that 8% of referrals required more than one order from primary care to a
specialist for a referral to get scheduled. Of referrals sent to specialists, 71% were scheduled,
with 1% of referrals were scheduled but not attended. Patients who were previously
hospitalized, as would be more likely with an older population, were more likely to not have a
referral completed. Issues regarding referrals mentioned included lost paperwork, missing
clinical details, and faulty communication. These are issues that could be neglected without
patient input, which an older population may not be able to provide the necessary input to keep a
referral from being misprocessed. Another study by Forrest et al. looking at physicians at
several sites in the U.S. found that 80% of referrals had been completed.'®* Forrest et al. found
that instead of lost paperwork, most patients did not complete referrals due to the belief that they
feel better without the need for any further care (48%), lack of time (37%), or the patient
disagreed with the initial diagnosis (27%).

Communication errors were mentioned by Weiner et al. as a possibility for referral delays
and lower scheduling rates. This has been a problem predating electronic referral, as noted by
McPhee et al. in 1984.'® McPhee et al. prospectively studied primary care provider referrals
from a California hospital. Of the referrals sent, 98% contained patient background, but only
76% contained an explicit reason for the referral, with only 9% making direct verbal contact with
a surgical consultant. Only 55% of referrals resulted in feedback from the consultant to the
primary care provider, despite both surgeons and primary care providers having offices in the
same building. Of primary care providers who wanted consultation results, only 61% received

results from the surgical consultant. When a referring provider personally contacted the surgical
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consultant to schedule a patient for a return visit with two or more reasons for referral, a higher
percentage of referrals received a response back to the referring provider.’

Gandhi et al. surveyed primary care providers and specialists at a Massachusetts hospital
to determine further details on how these communication issues arose.*® Specific issues for

primary care providers and specialists are noted in Table 3.

Table 3: Significant problems with the current referral process

(adapted from Gandhi et al.™)

Primary Care Providers Specialists
Timeliness of information from 54% | Timeliness of information from 41%
specialists primary care provider
Redundant aspects of the current 35% | Time required to receive insurance 39%
process approvals
Time required to create adequate 31% | Time required for medical 31%
referral notes management approvals from other

physicians

A total of 28% of primary care providers and 11% of specialists were dissatisfied with
information they sent to the other provider, while 28% of primary care providers and 43% of
specialists were dissatisfied with what they received from the other provider. Lack of
medications and medical history were the main sources of complaints by specialists. Included in
these were estimates by primary care providers that 19% of referrals were actually re-referrals
for a variety of reasons. Specialists reported sending feedback regarding a patient within seven
days for 87% of referrals; primary care providers reported receiving feedback from specialists

within seven days for only 36% of referrals. Four weeks after a referral visit, one-quarter of

® Of primary care providers who did not want results from the surgical consultant, 40% still received results.
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primary care providers had not received feedback from the specialist. This highlights the need
for data collection to occur, which has not been found in any academic studies to date. The
discrepancy between the date a referral is sent back to a primary care provider, and the date a
referral is received by the primary care provider, is especially noticeable. An aside for
comparison with analysis later in the thesis, Gandhi et al. noted that primary care providers most
often sent letters to specialists (40%), followed by computerized notes (33%) and email (28%).

As noted above, the reason for a specialist consultation is missing on a large number of
referral from referring providers. A study by Rupp of knee referrals at a Nevada specialist office
highlights another important issue, which is incorrect diagnoses by primary care.’?® The study
focuses on multiple orthopaedic ailments, not just osteoarthritis. It suggests that if a specialist
office relies on the reason given on a referral, it could delay treatment for individuals who are
more urgent than the reason suggests. If an orthopaedic specialist relies on an inconsistent
recommendation on whether a patient is urgent, then a similar problem might arise.

These errors suggest that system-wide improvements are needed. With such
improvements, the number of inappropriate tests and treatments initially given to patients will be
reduced. Further data collection will also answer issues regarding conflicting evidence between
primary care providers and specialists, in terms of what is included (or not) on referrals and the

timing of sending and receiving referrals.

2.12 Electronic referral tools

The previous issues regarding patient choice, prioritizing patients, and eliminating unnecessary
duplication or medical tests, are all tied into the structure of the referral system for patients with

hip and knee pain. One mechanism that these can be tied together into a more efficient structure
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is by an electronic referral tool for use by referring, primary care providers and orthopaedic
specialists.

Electronic tools have been used elsewhere in medicine to positive results, suggesting that
physicians and patients are not against electronic tools in practice. Haukipuro et al., as an
example, highlight videoconferencing for orthopaedic consultations in Finland.*?” They find that
patients who attend videoconferencing for a consultation, even at their primary care provider’s
hospital 160km away from the surgeon, were just as satisfied as patients who attended a
consultation in-person with the surgeon. The only caveat was that examining telemedicine
patients was harder, resulting in teleconferencing being recommended if further diagnostics were
not needed. Email consultations have been found to work, with the caveat that questions from
primary care must be worded carefully to avoid specialists recommending unexpected
consultations.'?®

Email and other electronic management of referrals and patient care has been completed
in many specialties. Patients in England with osteoporosis were entered into an electronic
referral and management system. Patel et al. noted the electronic tool to manage patients also
incorporated treatment guidelines and functions which printed imaging request and referral
templates.’?® They found that more patients who had osteoporosis were being treated, up from
34% to 81% of a prospective group, and imaging was conducted on more patients in the group.
Patterson et al. used a prospective group to study neurological referrals at a Northern Ireland
hospital.™*® They found that of the 76 patients referred from nine primary care providers, 45%
ended up being managed by email alone, while 43% ended up being referred to a neurologist.
Neurologists saved an estimated 44% of time consulting under the new email tool, from 30

minutes per referral to 17 minutes per referral. Every GP surveyed said that patient care
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improved and the electronic system streamlined GP clinic practices. Another study estimated
that waiting times were reduced over 5 years from 72 weeks to 4 weeks, in spite of an increase in
referrals, with a 35% reduction in system costs per patient of using email for referral instead of
conventional referrals."*' Specific time points for measuring waiting times, and other system-
related reasons that could be causing the reduction in delays, were not explored in the paper.

Wootton et al. listed features of electronic referral across three established systems in
Finland and the U.K.%* The referral structure plotted was similar to the referral plot in Figure 2.
Wootton et al. also gave several suggestions to avoid problems with missing patients. These
included:

e 1) asingle point of contact for referrers, such as a central intake clinic;

e 2) an option for choosing a physician, such as a specific surgeon or next available option;

e 3) acknowledgment of receipt and status information seen by both parties;

e 4) progress tracking of the referral.
They also pointed out that with performance monitoring, and clinic reorganization (such as
reallocating nurses and managing clinic demand), it is possible that gains could occur compared
to other forms of consultation for non-urgent cases.

Weiner et al. explored a web-based system for processing referrals, and found that an
electronic tool increased scheduling of referred patients relative to a paper-based system at a
midwestern American hospital.*** Additional features included staff at both the referring
provider and at the specialist being able to identify and receive reminders about unscheduled
referrals using the same electronic interface. These reminders were set at two days for urgent
patients, seven days for semi-urgent patients, and 14 days for routine patients. The percentage of

referrals being scheduled increased from 54% to 83%, while the median time from when the
59



referral was made to when the appointment occurred decreased from 168 to 78 days. For
orthopaedic sites, scheduling went from 48% to 81%. A total of 5% of referrals were denied
under the new system, with 26% being duplicated orders, 26% not meeting clinical criteria, and
20% not being treated at that clinic site (being incorrectly directed). Only 2% of denied referrals
were missing information and deemed incomplete. This electronic system got information to the
specialists, but the study did not address whether the correct information was being given to the
specialists, which might be part of the 78 days of delay remaining after the tool was
implemented. Dennison et al. note in an England-based study of electronic referral for colorectal
surgery appointments that the electronic interface was completed in one day compared to seven
days through paper.*** This suggests that, if similar to scheduling consultation appointments,
significant gains may not occur just from better ordering of patients, but from a reduction in the
work needed just to schedule a patient for a consultation.

While Weiner et al. and Haukipuro et al. mentioned training as part of their
implementation of electronic tools for referrals and consultations, the specifics of that training
are not noted. Heimly provided some detail as to organizational issues which must be present to
implement electronic tools, in this case electronic referral of health records between hospitals

and general practitioners in Norway.***

While electronic forms of other communications, such
as discharge summaries, were used substantially, electronic referrals were not. He suggested that
health authorities have a strategy for cooperation, so that multiple agents are not in charge of
implementing IT solutions. Recommendations for organizational problems to be addressed were
also raised, given the complexity of the referral process, even excluding electronic referrals.

Technical problems also must be solved, which included incompatible software packages. Staff

issues were also raised by Morrison and Lindberg, who noted that studies of computerization on
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healthcare jobs have not been thoroughly analyzed, and gains seen in system metrics have not
been shown on staff welfare.'®* They recommended further evaluation of workplace habits to
confirm that productivity from computerization is not reduced. The workload on general
practitioners could be increased, which is also a worry with electronic referral. Proper
management, such as completing referrals in the presence of a patient and having guidelines
available electronically to determine if a patient should be referred or not (thereby reducing
inappropriate referrals), is another concern that must be addressed with electronic referral.®

The economics of technology with electronic referrals has been little studied.™*” A gap in
RCTs, long-term evaluation, and small sample sizes are key issues yet to be studied.*® Harno et
al. used a prospective study to research telemedicine in the form of an intranet email consultation
for primary-to-secondary referrals in Finland.**® They found that teleconsultation would have a
net benefit of €7,876 ($13,715 in 2011 Canadian dollars), with the average referral costing €179
(%311 in 2011 Canadian dollars) more when done by paper, with in-person consultation instead
of intranet email. No details of the patient population were given, so it is uncertain if a more

vulnerable or unhealthy population would have the same savings.

2.13 Modelling of system changes

Several types of modelling have been used to determine the effects of system changes on
medical system outcomes. Three primary types are decision trees, Markov processes, and
discrete event simulations.**® Decision trees take a population perspective, assuming patients
make (or receive) decisions at certain points following branches based on those decisions to an
endpoint, which could mean either successful treatment, death, or departure from the framework

of the study. Markov analyses also are population-based, differing in that probabilities are
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assigned to the decision points, allowing as well for transitions to different outcomes, as well as
potentially staying within an outcome. Discrete event simulations follow individuals, rather than
populations, through a series of events, with the chances of an event or outcome occurring
depending on probability distributions.

A decision tree structure was used by Bozic and Chiu to diagram care for patients
receiving care that would lead to total hip replacement versus patients receiving medical
management alone.**" Another example was by Quintana et al. to determine whether a patient
with a given level of osteoarthritis should receive total hip replacement.**? In the case of this
thesis, no decisions are being made, except to estimate the effect from introducing a referral
processing enhancing element. Instead, one way sensitivity analyses are run using Microsoft
Excel. Running a simulation via spreadsheet using scenario analyses has been done elsewhere,
for instance by Bensley et al. to simulate health outcomes from changing care pathways for
cardiac care in Britain.'*® Cipriano et al. developed a discrete event simulation model (using 100
simulations) to determine how changes to surgical supply across Ontario would impact surgical
waiting times.'** They found that allocating surgeries across regions, regardless of population in
each region (city or rural), would lead to greater efficiency and a greater number of patients
receiving surgeries. Decreased waiting times would require a 12% increase in surgeries to cover
for 8.7% increase in demand over the 10 year time horizon of the model.

Decision trees use cohorts and expected values, with no timing of steps or interactions
between model variables explicitly incorporated.**®> Other models can be developed using a
aggregated cohort model, an individual level model, or a model with interactions, or various

combinations of these types. Interactions between different providers, introduced later, would
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likely necessitate a more complex model, such as discrete event simulation or system
dynamics.°

The simple projection model developed and used in this thesis (Chapter 7) serves only as
a first exploratory step that captures the key features of an electronic referral tool to examine
alternative scenarios. Scenario analyses have arisen in an effort to introduce concrete scenarios
instead of abstract models to decision makers.**’ This allows for interrelationships and
uncertainties to be explored without the amount of detailed information needed in other
modelling techniques.**® Scenario analyses can be used as a flexible approach when
approximations are needed, and don’t rely as heavily on subjective probabilities to address
uncertainty in estimating results.’*® These scenario analyses are based on the referral diagrams

detailed in Chapter 4, which can provide the basis for more detailed and complex modelling.

2.14 Other changes to referral processing in Canada

Few published studies have been found for current waiting time information that focuses on the
interval between when a referral is made and when a surgical consultation occurs. Several
models have looked at that time interval when different interventions are applied. One initiative
in Ontario introduced advanced practice physiotherapists (APPs) to assist with triaging in a
centralized intake setup.’® This study found that waiting times, with the help of established
benchmarks, were reduced for patients entering a joint assessment program which would lead to
total joint replacement. A significant reduction of 64 days for hip and 77 days for knee patients
was found in total time spent from referral to surgery date for those entering the program.

This is indicative of evidence that centralized intake can work. Other jurisdictions have

implemented forms of electronic referral, which have shown positive results. An initiative in
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Ontario, the Waiting Times Information System (WTIS), was implemented in hospitals around
the province for surgeries and procedures such as MRIs, inclusive not just of time for surgery but
also for time to see a surgeon for consultation, which is deemed Wait 1 (T_referral to
T_surgeon).®® Though times from decision to treat to surgery decreased from 11-65% (with
cardiac procedures a lone category increasing by 16%), information on surgical consultations
was not available.

Similar initiatives to use electronic referral and/or centralized intake have occurred
elsewhere in Canada. An initiative in Calgary, Alberta, the Medical Access to Services (MAS),
addressed the issue of referrals to multiple specialties.™>*** The initiative created a single referral
template, which would then be used to provide referrals from general practitioners to either
centralized offices for each specialty, or for some specialties, specific surgeons. Waiting times
to see a surgeon for specialties such as rheumatology and gastroenterology decreased, despite an
increase in referrals seen in gastroenterology.”> The reductions were seen in all levels of
urgency, from highly urgent (reduction in 12 mean days compared to the previous referral
structure) to routine cases (reduction in 47 mean days). The percentage of referrals deemed
complete reached 60%, and the number of initially accepted referrals reached 80%.** The
project, in addition to providing a common referral and centralized intake for the specialties, also
resulted in changes in waitlist management, triage prioritization, and the processes used by
specialties to receive patients through referrals. The study was not completed for orthopaedic
specialties, and was focused on just one region, as opposed to province-wide introduction.
Variations in current referral evaluation between specialists were not highlighted in detail,
though changes to processing of referrals were noted. The process was not intended to be

electronic either, meaning some potential changes (such as 100% completeness of referrals)
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could not be tested. The proposed electronic referral tool enhancements mentioned in this thesis
would address some of these concerns, with full completion of referral requirements, next
available surgeon status available province-wide, and MSK triaging for hip and knee TJA.
Manitoba, through the Bridging General and Specialist Care (BGSC) project in 2008-
2010, introduced an electronic referral tool for physicians, combined with evaluation and
changes of current referral guidelines to send patients to specialists.”>* Feedback to physicians
improved using the program, and the improvements made in the referral guidelines were noted
by physicians. However, referral rates and the percentage of appropriate referrals did not change
significantly, though it may be a vestige of only a two year trial period. As well, despite the
electronic interface, a significant proportion of physicians did not use the electronic interface.
Primary reasons given were a lack of integration with current EMR systems, limited number of
specialities included, and the need to change office procedures for processing referrals. Itis
these procedures that will be highlighted in this thesis, showing where potential issues can arise

when introducing a new referral tool, or introducing new referral processing guidelines.
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Chapter Three: Methodology

In this thesis, the first objective was to evaluate current referral practices from referring
providers to specialist MSK clinics for hip and knee pain in Alberta, as measured by three
dimensions of quality of care: appropriateness, accessibility, and efficiency. The second
objective was to assess the potential impact from introducing an electronic referral tool on the
three outcome dimensions. To address the first objective, a mixed methods study was
conducted, involving a retrospective patient chart review, time studies, and semi-structured
interviews. Results from this are reported in Chapters 4 and 6. The findings from the first
objective were used to inform the scenario analyses, which then addressed the second objective.
The scenario analyses examined referral system enhancing elements to estimate the impact on
the three outcome dimensions related to referral processing. These results are reported in
Chapter 7.

The study parameters were defined using the PICO framework.®> PICO is an acronym for
Patient/Program, Intervention, Comparison Intervention, and Outcomes. Sections 3.1-3.4 will
define these parameters for the research questions posed in this thesis. Section 3.5 will detail the
specific qualitative and quantitative research methods used to collect data. Section 3.6 details
data analysis techniques used in the results. Section 3.7 details the procedures used in scenario

analyses. Details of the ethics approval for this project are provided in Section 3.8.
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3.1 Patient population and MSK clinics

There are two distinct groups that are evaluated in this thesis. Patients seek care for pain that is
based in the hip(s) and/or knee(s), and demand elective care that could lead to TJA. MSK clinics
in Alberta supply medical therapies for hip and knee related ailments. Both are explored

separately in the next two subsections.

3.1.1 Patients referred to MSK clinics

Not all patients who have hip and knee pain will seek medical care — some patients may self-
treat. Each patient has a patient-specific threshold that determines when that patient will seek
medical care from a healthcare provider. A fraction of patients with hip or knee pain will seek
medical care through their primary care provider. The all-age prevalence of general practitioner
visits in 2006 in Birmingham, England, was 1.97 per 100 people for osteoarthritis related
diseases (ICD-9 code 715).**° For 65-74 year olds, the prevalence was 7.18 per 100 people, and
for 75-and-over the prevalence was 9.05 per 100 people. Patients over 65, in greater pain, and
males were more likely to consult with a general practitioner and an orthopaedic surgeon
regarding receiving a hip or knee TJA from a study in Ontario.™’ The pain could be for one hip
joint (left or right hip joint), for one knee joint (left or right knee joint), or some combination of
the four joints. Arthritis — the primary reason for hip and knee replacement due to pain —
consists of 100 different conditions, which could impact more than 100 joints in the body.”® Two
arthritis types with the highest prevalence rates are osteoarthritis [OA] and rheumatoid arthritis
[RA], which are described here briefly.**®**® RA is a chronic inflammatory form of arthritis that
attacks joints, and can be controlled, if not partially healed, by pharmacological therapies.*®

Patients who have symptoms of RA are seen by rheumatologists. Rheumatologists may practice
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at hip and knee clinics, but will not be the focus of this study. OA, caused by deteriorating joint
cartilage, has some pharmacological relief, but the deteriorating joint usually negatively impacts
quality of life for patients. The hip and knee are two of the most common sites for osteoarthritis
to develop, and are physiologically tied together.** The solution for most end-stage hip and knee
OA related pain is elective total joint arthroplasty [TJA] for the hip or knee from an orthopaedic
surgeon. The orthopaedic surgeon must determine if a patient has OA severe enough to warrant
surgery. The referral process from primary care to an orthopaedic surgeon is intended: a) to
route patients for a clinical opinion from an orthopaedic surgeon; and b) to provide information
to the surgeon to help assess the patient.

The patient population was intended to represent patients living in Alberta. The location
of patients varied: some did not live in the same town as the MSK clinic or surgeon; some out-
of-province patients also sought care in Alberta. There was not an explicit reason given in
patient records at any clinic why patients chose a specific hip or knee clinic for treatment.
Reasons could include that the chosen clinic is the closest clinic to the GP or the patient, the GP
knows a surgeon at the clinic, or the patient has family members nearby in case a joint needs
replacement and the patient needs care afterwards. Patients are not strictly zoned to specific
clinics in Alberta.

The patient population was defined as those referred to a MSK clinic because a GP or
other referring provider recommended specialized assessment and/or treatment of hip or knee
pain. Referring providers, as shown in Chapter 4, are not limited to GPs and other primary care
providers: they also include other specialists, and potentially other orthopaedic surgeons. As a
result, the term referring providers will be used instead of GP. The referring provider may or

may not have completed a course of initial medical management on the patient. The pain may
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not be of hip or knee origin, and/or may not be caused by OA. Once either a) triaged, b) seen by
a clinician, and pain is determined to not be of hip and/or knee origin, these patients are defined
as inappropriately referred patients, and were routed back to the referring provider or elsewhere
for other specialized treatment. This will be further discussed later in the outcomes section (3.4)
and in Chapters 4 and 6. The selection of charts for review is discussed further below.
Interviews with MSK clinic staff revealed that patients who either:

e have a previous relationship with an orthopaedic clinic or surgeon,

e are seeking care for a second joint (after a previous surgery on another joint),

e are seeking revision surgery on a previously replaced joint,
were processed differently than those who are being referred for a first consultation. Most of the
referral steps were skipped for these patients; as a result, the focus of this thesis will be on

patients who sought an initial consult with a surgeon.

3.1.2 MSK clinics receiving referrals

MSK clinics were standalone from hospitals, and are sites where orthopaedic surgeons and
musculoskeletal specialists assessed and consulted with patients. Surgeons at these sites were
assisted by nurses, occupational therapists, physiotherapists, and other nursing staff that varied
depending on the clinic. These staff visited with patients and were responsible, once a patient
was accepted for treatment, for orthopaedic care (and confirming the patient received other
specialist care potentially necessary for further orthopaedic care) for the patient. Specific staff at
each clinic determined which patients were accepted for care. Some staff, such as medical office
administrators and central intake administrators, did this exclusively, while others were
responsible for this on top of other duties. These included hip and knee patients, in addition to
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providing some shared resources for surgeons who operated on other joints besides hips and/or
knees. In Alberta, there were 11 locations where orthopaedic surgeons were located at the time
of this study in 2010-2011. One site was an independent orthopaedic surgeon that does not have
other staff available to receive referrals or triage patients and hence is not counted as an MSK
clinic. One site was disbanded after the study period. This left nine MSK clinics in Alberta as of
2012. One site did not have a formal central intake clinic unlike the other eight clinics, but is
still included as a clinic in this thesis.

The properties of each clinic throughout Alberta varied. For the thesis, three clinics were
studied. Characteristics of these three MSK clinics are given in Chapter 4. These clinics
volunteered through the Alberta Health Services (AHS) Bone and Joint Strategic Clinical
Network (BJSCN) Hip and Knee Working Group to have their referral practices assessed to
evaluate the feasibility of implementing an electronic referral tool. The BJSCN is a group of
expert clinicians working with patients and families to improve the quality of bone and joint care
in Alberta. Through the BJSCN, clinics cooperate and share techniques to improve specific
outcome measures, both patient and system, at different stages of TJA.

The clinics that volunteered for this study possess characteristics that represent a range of
clinical properties for all MSK clinics in Alberta as part of Alberta Health Services, the
provincial organization responsible for health care delivery for 3.7 million Albertans. They are

noted below in detail based on six descriptive attributes.

3.1.2.1 Setting

Alberta can be broken into three types of locales for the purposes of setting, matching Statistics

Canada guidelines. Urban sites are clinics located in Calgary and Edmonton, which are
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equivalent to census metropolitan areas (CMAS), which had a population of at least 100,000
people. Rural sites are areas with less than 1,000 people and areas that did not have at least 400
people per square kilometre. There were no towns in Alberta with fewer than 1,000 people with
an MSK clinic. A slightly revised definition of a clinic located in a municipality with less than
450 people per square kilometre was used for this research to match AHS definitions of rural
versus urban more closely. There are three clinics in this category which are counted as rural.
Locations in between are denoted as mid-sized cities, with approximately 535 to 868 people per
square kilometre, and city populations between 55,000-90,000 people. These definitions can
also be applied to other Canadian locations with MSK clinics. Other provinces have similar
variations in locations of surgeons and MSK clinics: British Columbia, for instance, has surgeons
located in VVancouver, Prince Rupert, and Prince George — locations which match the Alberta
classification.

The location of a clinic has an impact on patient access to care. A rural clinic reduces
travel time for patients who do not live in cities, making it easier for patients and caregivers to
attend consultations and appointments. This is an important note, as a more accessible clinic
reduces the number of missed appointments for patients. Urban clinics serve an important role
as well, given the large percentage of seniors (61.1%) living in urban areas, and 81.5% of seniors
living in urban or midsized cities."®" This addresses ease of accessibility for seniors — the

population most likely to receive TJA.

3.1.2.2 Number of surgeons

An MSK clinic could have two setups: 1), a single surgeon practicing — when a patient went to a

single surgeon clinic, they consulted with the one surgeon practicing there, and 2), a multi-
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surgeon clinic, where two or more surgeons practiced. With two or more surgeons, a next
available surgeon option could be offered to patients, as well as an option for a patient to select a
specific surgeon among the multiple surgeons at the multi-surgeon clinic. The next available
surgeon option differed operationally among the clinics (more detail is given in Chapter 4) but
was tactically the same at all clinics — when consultation time became available, the first-in-line
of the next available patients was scheduled for a consultation. For this thesis, the number of
surgeons at a clinic, for confidentiality reasons, was grouped into three categories: 1 surgeon, 2-9

surgeons and 10 or more surgeons.

3.1.2.3 MSK screening to triage patients

During the study period, some clinics had MSK screening while others did not. This option will
be further discussed in Chapter 4. Briefly, MSK screening is when a patient is assessed by a
trained clinician before consulting with the surgeon. MSK screening serves as an intermediate
step assessing primarily low and medium acuity patients. These patients are assessed surgical,
medically manageable, or not treatable at the clinic. Patients whom are assessed surgical are
then routed for a surgical consultation with an orthopaedic surgeon. MSK screening triaged
patients to determine who was of high severity and needed a consultation quicker. This
characteristic will be noted when analyzing accessibility measures.

Clinics with MSK screening currently exist in British Columbia, Alberta, Saskatchewan,
Manitoba, Ontario, and Nova Scotia.'®> However, MSK screeners do not exist at every clinic
where orthopaedic surgeons practice in those provinces, as will be noted for Alberta in Chapter

4.
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3.1.2.4 Connectivity between clinics and surgeons

This characteristic measured how well and how much surgeons and MSK clinics interacted with
each other. The categories were high, moderate and low integration. This connectivity variable
was a qualitative judgment based on observation at each clinic. Surgeons did not exclusively
practice at each clinic — some surgeons maintained standalone offices and referred hip and knee
patients to the clinics. The MSK clinic and the surgeon’s office maintained contact for transfer
of patient records and scheduling of the patient and surgeon. Office staff had varying degrees of
connectivity, ranging from being in the same building to using the same paper or electronic
records. This tied into the number of surgeons, as connectivity between the surgeons meant that
a next available surgeon option could be given. Surgeons whom were not connected did not

share patient lists, though other reasons may exist for why surgeons do not share patient lists.

3.1.2.5 Complexity of patients

The complexity of patients at each clinic varied, as some could handle all complexities, and
some could handle only low complexity patients. Complexity is defined by American Society of
Anesthesiologists (ASA) categories, which were intended to predict mortality and morbidity.
For Clinic 2, ASA category level 1-2 patients (low complexity) were seen; the other two clinics
had no restrictions in terms of complexity. These categories are:

e Level 1: healthy patients,

e Level 2: patients with mild systemic disease,

e Level 3: patients with severe systemic disease,

e Level 4: patients with systemic disease that is a threat to life.
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The complexity category also explicitly accounts for obesity, as will be noted in Chapter 4.
Clinic 2 was located at a site where obese and complex patients could not have surgery at the

local hospital. These patients were routed through various means to other MSK clinics.

3.1.2.6 Degree of electronic use

This is a qualitative measure, accounting for the degree of electronic recordkeeping used at each
clinic. Electronic records during referral processing were the only item analyzed by this measure
— usage for other aspects, such as clinical consultation and surgical records were not tracked.
The categories were less advanced, moderately advanced and very advanced:
e Less advanced: most records were kept on paper, with staff transferring folders of paper
to track patients,
e Moderately advanced: most processing was done with electronic records, though paper
records were still used for some essential tasks in processing,
e Very advanced: all processing, with the exception of initial receipt of records from the
referring provider, was done electronically.
These three volunteer MSK clinics represented approximately one-third of hip and knee referrals
in Alberta: approximately 6,000 of 18,000 referrals in 2011. Representativeness of the sample to
all nine hip and knee clinics in Alberta cannot be guaranteed with this sample. However, the
three MSK clinics, though, reflected the range of variation in the six clinical characteristics as
noted above and further detailed in Chapter 4. These findings are likely representative of hip and
knee referral patterns and triaging before a surgical consultation when compared to other Alberta
clinics, other provinces in Canada, and other healthcare systems worldwide. This is a reasonable

representation of the range of clinic types in Alberta. With other jurisdictions, results should be
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interpreted in the context of limitations mentioned in Chapters 4 and 8. The specific steps in
referral processing (such as what is required for a referral to be accepted, or what triaging is done
upon acceptance of the referral) could be different in other jurisdictions. The overall process,
though, is the same: a patient must move from primary to specialist care, with information for

that transfer provided on a referral.

3.2 Intervention — the current state of referral processing in Alberta

Alberta currently has a system of referring providers, including GPs as well as orthopaedic
surgeons and other specialists who refer to other orthopaedic specialists, who first see patients
seeking therapy or relief from pain, such as hip and knee pain. Medical management therapies,
including physiotherapy, walking aids, pharmacological therapies, and weight loss or gain plans,
could be recommended by the referring provider. If those therapies were exhausted, or the
practitioner wished to seek further opinion on the hip or knee pain before (or during) medical
management, the referring provider would refer the patient to a specialist. For hip or knee pain,
the patient was routed to an orthopaedic surgeon. Most surgeons in Alberta sent hip and knee
patients to specific MSK clinics, which are multidisciplinary centres where patients could
receive care pre-consultation, such as an MSK assessment, through to a surgical consultation,
through to pre-surgical preparation and post-surgical follow-up. TJA procedures took place in
hospitals located in the town of the MSK clinic, and not within MSK clinics themselves.
Orthopaedic surgeon(s) practiced within one specific clinic, and did not practice at
multiple clinics. Each MSK clinic had distinct methods for processing referrals that were similar
to other clinics, though not exactly the same. Referrals were processed and patients triaged to

medical management or a surgical consultation at all clinics, but techniques to complete these
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steps differed at each of the clinics surveyed. This is described in greater detail in the clinic-by-

clinic descriptions in Chapter 4.

3.3 Comparator — A proposed referral intervention: The NO WAITS electronic referral
tool

To address concerns with the referral system, such as incomplete tracking of consultation waiting
times, high percentages of incomplete and incorrectly directed referrals, and clinic staff time
needed to process these referrals, Alberta has considered introducing an electronic referral tool.
One electronic referral tool has been proposed in The New Opportunities to Reduce Unnecessary
Waiting for Hip and Knee Arthroplasty through Information Technology Systems [NO WAITS]
project (Appendix B). This project was introduced as a potential answer to these multiple
referral issues. Patients who chose to wait for specific events in treatment were not tracked by
either AHS or Alberta Health and Wellness (AHW), the two main bodies for health care in the
province. Electronic alerts were not systematically available across the province, which would
allow for referring providers and orthopaedic surgeons to monitor the waiting time of a patient,
and take action if the waiting time approached a threshold benchmark, which for surgery is
currently 26 weeks, to be reduced to 14 weeks by 2015. For surgical consultations, benchmarks
have been set so that a referral is accepted within 4 weeks by 2015.>* Waiting queues across the
province were not tracked from one source, meaning “gaming” of the system by scheduling a
patient in multiple MSK clinics could have taken place.

The NO WAITS electronic referral tool proposed to address these issues. An electronic
messaging system would be implemented, allowing referring providers to electronically send

records to MSK clinics. Referral information would be filled in online using a standardized
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referral template, forcing completion of all MSK clinic requirements, including whether a patient
was being referred for a hip and knee issue to a hip and knee clinic. Electronic mail would be
used to communicate between providers, and reminders would be provided to medical specialists
if waiting time benchmarks were passed. A single point of record would then be used for all
further transactions, including surgeries, follow-up visits, medical management, and
rehabilitation.

An electronic referral tool would also force recognition of clinical care pathways. These
pathways have not been made explicit before beyond working documents, and this thesis intends
to highlight where variations occur in referral processing, which can then be incorporated into
any provincial wide referral tool. These variations can be reduced in part by using consistent
waiting time measurement standards, which are established by the Alberta Wait Times Rules.
The Wait Times Rules set a defined list of timestamps to track the progression of a referral and a
patient from when a referral is made through to surgery (Chapter 5).

The end goal would be to reduce waiting times for surgical consultations, and reduce the
number of incorrectly directed or incomplete referrals received. By improving the
appropriateness of referrals arriving to the MSK clinics, waiting times could be reduced,
improving accessibility for patients. These outcomes are discussed in the next subsection, while
the impact of an electronic referral tool being introduced is discussed in the scenario analysis

methodology in Section 3.7 and Chapter 7.

3.4 Outcomes for measuring referral system performance

The Alberta Bone and Joint Health Institute (ABJHI), Alberta Health Services (AHS), various

physicians in primary care, and MSK clinics and orthopaedic surgeon all had different internal
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measures used to measure system performance for processing referrals. Steps have already been
made to standardize these measures through initiatives such as the Alberta Wait Times Rules,
discussed further below. Further steps can be taken to improve tracking with the implementation
of the Wait Times Rules. An electronic referral tool would measure these times consistently, and
in addition ensure that a referral would have enough information to be processed by an
orthopaedic surgeon. Changes from this tool would primarily impact the workflow and the
processing of referrals. As a result, system-based outcomes were chosen for analysis in this
thesis.

The basis for the health outcome measures was a quality report published by the Institute
of Medicine in the United States.” This report set out to establish specific measures for health
care measurement, primarily from a patient perspective but also from a health system
perspective. This was adopted by the Health Quality Council of Alberta into a six variable
quality of care matrix to organize and measure, using a common language, components of the
health care system.*® The Alberta Quality Matrix for Health provides outcomes that measure
different areas the patient encounters in the healthcare system (Appendix D). In consultation
with researchers at ABJHI, and confirmed by initial clinical interviews, three system variables
were chosen to measure the effectiveness of any referral processing tool. These measures were

accessibility, referral appropriateness, and efficiency.

3.4.1 Accessibility

Accessibility was defined by the Alberta Quality Matrix as “health services [which] are obtained
in the most suitable setting in a reasonable time and distance.”™® Distance could not be changed,

as the mandate of this project did not allow for additional sites to be added, which would
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increase ease of access for patients by cutting travel distance. The one exception was to
determine if patients had easier access in another city, they could then access this city. This
became the basis of including access, via a next available surgeon option, to surgeons across the
province as a system measure. This is a scenario analyzed in this thesis (Chapter 7).

The timing of patient events was deemed an important factor, given the lack of previous
guidance in the literature. Inconsistent timing definitions had also led to issues comparing
clinical performance in internal ABJHI studies. As a result, specific waiting time rules were
developed by ABJHI, in conjunction with AHS, and were endorsed in 2010 for use across the
province by the Alberta BJSCN (Chapter 5 and Figure 3). The previous standard had previously
been clinics using their own internal definitions, which though similar to each other had varied
slightly. Consistent waiting times tracked by the clinics therefore allowed comparison of times

for quality purposes across the province.
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REFERRAL DATE

ACTUAL SURGEON
CONSULT DATE

v

SURGICAL
DECISION DATE

Date that ptimary care/referring physician issues a referral for specialist
assessment

Date refetral is received by the MSK clinic/specialist’s office
(Monitor “Next Available” referrals)

Date patient is screened by MSK physician, if applicable

Actual date patient assessed by specialist

Date patient and specialist decide on coutse of treatment (sutgical/non-surgical/
long term optimization)

Date patient is ready (medically, socially and functionally) to proceed with surgery

Date patient receives surgery

. - Involuntary Waiting Period

Figure 3: Alberta Bone and Joint Health Institute produced steps for waiting time

(adopted from Alberta Bone and Joint Health Institute)*®

These times, noted in Figure 3, give consistent guidelines to referral processing and patient care

up to surgery. Through the consultation date (“actual surgeon consult date”, T_surgeon),

specific definitions used in the information collected from the clinics were:

o Referral date (T_referral): The date a written referral was produced (not dictated) by the

referring provider. This was the same at all three clinics.

o Referral received date (T_received): The date a written referral was received via fax by

the clinic or orthopaedic surgeon. This differed slightly at each clinic. This usually was
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the date on the faxed referral form. Depending on the clinic, if the fax date was not
available or in error, it is recorded as either the date on the referral note, or the date the
referral is processed at the clinic.

e Completion date (T_complete): This date is not on the Bone and Joint Clinical Network
times, but was noted during the research to be an important date for referral processing.
This was the date a referral was deemed complete and correctly directed, and accepted
for consultation at the recipient clinic. If a referral was not accepted for consultation, the
patient could go no further in the referral process. Incomplete referrals would be stuck at
this point until action was taken either to provide information that would lead to
acceptance, or to remove a patient referral at this step.

As well, this date was critical because the patient had no control over any process
occurring before this step. The acceptance of a referral depended only on information
sent by the referring provider, and received by the clinic. These two factors together led
this to be added to the list of time stamps tracked in the thesis.
These differed by clinic, however, due to availability of information, and hence will be
measured differently when reported in the thesis:
o For Clinic 1, the date an acceptance notice was sent to the referring provider.
o For Clinic 2, the date the referral was screened, all required elements were
present, and was sent to the surgeon for evaluation.
o For Clinic 3, the date the referral was evaluated by a clinic administrator and
scheduled for a consult or MSK screening.
e MSK consult date (T_MSK): The date a patient was physically assessed by an MSK

(musculoskeletal) physician. This was a visit intended to determine whether a patient
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was a surgical candidate or was nonsurgical. Several factors determined what the
outcome of this process was. The physician itself varied depending on the clinic, ranging
from a retired surgeon, to a practicing surgeon, to a medical practitioner trained to assess
patients.

Availability was important, as is noted above on the clinic characteristics. At clinic 2, the
patient did not visit with the orthopaedic surgeon or other specialist for the screening.
Instead, the surgeon evaluated the referral alone and determined if the patient was
potentially surgical. The other clinics had an MSK screening which the patient attended
in person.

The outcome of these visits would be a recommendation for a surgical consultation, a
recommendation for medical management, or long-term optimization that would lead to
consultation in the future. Definitions for these terms are given in the Appendix A.
Consult date (T_surgeon): The date a patient attended an orthopaedic surgeon’s
assessment. The outcome from this visit would either be a recommendation for surgery,
a recommendation for further medical management, or referral back to the referring

provider. Definitions of each are given in the Appendix A.

In addition to timing, an additional variable included was the percentage of patients who had

next available surgeon selected on their referral form. One limitation in the charts was the

information compiled from the referral forms was limited, leaving it unclear whether the patient

wanted next available, whether the referring provider wanted next available, or whether a

decision was made in agreement with the two individuals. However, having this option selected

implied that the clinic should make a best effort to schedule a patient as soon as possible. It was
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tracked to determine how much demand there is by patients to receive access to a surgical
consultation as quickly as possible.

The next available option varied depending on the clinic, as noted in Chapter 4. With
patients who waited for a long time that was not consistently defined, Clinic 1 gave a second
opportunity for patients who had selected a specific surgeon to select the next available surgeon.
This added some patients to the next available list, and could not be separated from those

originally choosing the next available surgeon option.

3.4.2 Referral appropriateness

Appropriateness in the Alberta Quality Matrix was defined as providing “health services...
relevant to user needs and... based on accepted or evidence-based practice.”*® For this thesis,
appropriateness was defined as whether the specialist is providing the correct care to the patient,
once that patient is referred to the specialist by a referring provider. A patient referred to an
orthopaedic surgeon should be in need of treatment that can be provided by an orthopaedic
surgeon: this is correct care. How this can be determined by an orthopaedic surgeon is based
upon evidence-based practice: specialists need complete and thorough information on a referral
about a patient to decide how to triage a patient before a consultation. The only information a
specialist has about a patient comes from the referral package. How clinics handle the referral
package from a referring provider, both whether the information is present in a referral form and
whether the referral has been sent to a specialist who can treat the patient, is the basis of referral
appropriateness. This differs from patient appropriateness, which is decided only after a
surgeon consults with a patient. Patient appropriateness should not, and cannot, be determined

from referral processing, which was primarily done by central intake administrators and nurses.
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Each clinic has different rules for determining if a referral is appropriate; this is detailed

in Chapters 4 and 6. In essence, each clinic asks whether each referral was complete and

correctly directed. This was defined as:

Complete: A referral package had all elements completed accurately and included to
allow for evaluation and further processing. As will be noted in Chapter 4, required
referral elements differed among the clinics. The referrals from each clinic are checked
to confirm that they have the required element, and a percentage of all referrals with that
element were calculated to calculate the percentage of referrals complete with that
specific element. If an X-ray was required, the correct x-ray was sent as an attachment to
the referral or could be accessed online.

In addition to the clinic requirements, completeness was defined in terms of the referring
provider filling out a template fully. In this case, the ABJHI Referral Template, given in
Appendix C, gives a guide to information that, if fully completed, would allow any
orthopaedic specialist in the province to have the information needed to complete a
proper evaluation of the referral. This was estimated as the percentage of all referrals
which fill out every element in this template.*

Correctly directed: A referral was sent to the proper specialist who could treat a patient.
Also noted in Chapter 4, and in the characteristics of each clinic, some clinics handled
specific cases while not handling other cases. This included both the reason for being
sent, such as the type of joint (hand, foot, hip, knee, ankle), and the complexity of the

joint (revision) or the patient (high complexity or low complexity). If a clinic could not
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handle the specific patient, the referral would then be sent back to the referring provider
to be forwarded to another clinic, and it was deemed denied. These could include cases
such as spinal issues or RA. The percentage of all referrals that were denied were
estimated for each clinic and reported in the results.
Referral appropriateness focuses more on the information a referring provider sent to the clinic,
and is not directly related to the clinic or specialist surgeons. Repeated incomplete or incorrectly
directed referrals, though, suggested that information on clinical requirements was not getting to
referring providers. This had an impact on both the waiting time of patients, and on the third

outcome measure, efficiency.

3.4.3 Efficiency

The Alberta Health Quality Matrix defined efficiency as “resources [that] are optimally used in
achieving desired outcomes.”® For referral processing, these resources were primarily the usage
of office resources — specifically clinic staff time — by MSK clinics to accept a referral, deal with
referrals that were not initially accepted, and triage patients based on referral information. This
thesis just analyzes clinics; referring providers will be ignored. When a referral arrived at an
office, several tasks were completed by MSK clinic staff. These tasks differed by office, and are
detailed in Chapters 4 and 6. Tasks were organized by general category, as noted in the time
study detail below. The use of this outcome aimed to judge resource utilization, in terms of staff

time, in a variety of referral processing tasks.

* The ABJHI template has changed over time; however, a form of the ABJHI template (with some elements
changed) was available for the entire timeframe of incoming referrals to the pilot clinics.
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3.5 Methods to answer the research questions

Both qualitative methods such as semi-structured interviews, and quantitative methods such as

analysis of referral information from the MSK clinics, time studies, and scenario analyses, were

used to inform the framing of the analysis, quantitative estimates, and to answer the research

questions listed in Section 1.3. The first research question was answered by interviews, the

analysis of referral information, and time studies. The second research question was answered

by scenario analyses, which were used to estimate referral process enhancements listed in

Section 1.3 and are described further in Section 3.7 and Chapter 7. The analysis plan included

three distinct steps:

Semi-structured interviews. These were done at initial clinical meetings with medical
office administrators and nurses to plot referral processes and determine data availability.
This allowed for development of referral process maps, and the choice of outcome
measures for analysis.

Patient chart reviews. Design and use of a data extraction form to conduct patient chart
reviews for referral information. From the semi-structured interviews, determination of
data availability for variables regarding referral processing was completed. This resulted
in a data extract form (Appendix E) used to estimate accessibility and referral
appropriateness measures. This information was then extracted from a pseudo-random
sample of patient charts at each clinic.

Time studies. These studies evaluated and estimated the use of staff time. This step
timed central intake administrators, nurses, and clinic administrators at each site in tasks
related to referral processing. This informed efficiency measures. Follow-up interviews

took place immediately following the time studies.
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Details of each part, including the methods of each part and the output, are listed below. Data

analyses (Section 3.6) and scenario analyses (Section 3.7) followed to conclude the study.

3.5.1 Semi-Structured interviews

A high level generalized outline of referral processing steps at the clinics had been previously
discussed at ABJHI. This information was used to build basic, introductory decision trees to
describe referral processes, starting from the first visit to a GP through to surgical consult.

An effort was made to be complete with these trees, meaning that different patient and
medical factors were considered and all possible decisions and outcomes were considered.
Pathways included patients seeking second surgeries, patients arriving from different sources,
patients receiving medical management, and patients receiving intermediate assessment, which
will be detailed in Chapter 4. The first of two main purposes of these diagrams — one for each
clinic, and an idealized referral structure that incorporated electronic referral — was to spark
discussion among clinical staff with regard to accuracy and completeness, and to receive
comments on what each clinic would want in a revised referral structure. This would ensure face
validity of the analysis. The second main purpose was to represent the complete set of paths a
referral can follow as it is processed at a clinic. Each path then was populated with data on the
number of individuals at a specific point, the time spent at a specific point, or the percentage of
patients taking a specific path. This would provide the information necessary for analysis.

The initial plan for the visits was to determine what was currently occurring regarding
referral processing at the clinics, what information was currently being collected regarding
referrals, and what should be incorporated into an electronic referral tool. This involved taking

the draft documents and diagrams produced in association with ABJHI and going to each clinic,
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meeting with the central intake administrator at each. At these visits, the diagrams were gone
through step-by-step, with opportunities for revisions and comments from the administrator.
Following this was a semi-structured interview, which asked detailed questions about each clinic
and referral processes at the clinic. Sample questions for the semi-structured interviews appear
in Appendix F.

Following the initial clinical visits, the referral trees were revised based on clinic input.
This was done in conjunction with the thesis advisory committee and with ABJHI. Study
outcomes at this point were decided, and were detailed earlier (Section 3.4). Further preparation
for clinical visits was completed, and the decision was made to extract data from clinical charts

and complete further detailed visits to the clinics, specifically using a time study.

3.5.2 Data extraction from patient charts

As mentioned above, it was decided to complete a data extraction form for patient charts at each
clinic. This form would be used to extract information on waiting time estimates, what was
completed on the referral template or letter, and the triaging completed on the patient. For this to
occur, a data extraction form (Appendix E) was designed. The design centred on the referral
maps created beforehand, and retrieved information related to referral processing. The form was
broken into several parts, roughly in line with the order of processing a referral:

¢ Information on the patient was collected, including the joint causing the referral;

e Initial information on who sent the referral, when, and when the referral was received

was collected;
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e Whether the referral was initially accepted, denied, or was pending then followed, along
with a reason for that status’;

e Information included on the referral form itself was then noted, along with any
information about nonsurgical treatment provided by the referring provider, and whether
the patient (or referring provider) explicitly accepted a next available surgeon option, if
chosen or given;

e If an MSK screening took place (detailed further in Chapter 4), information on the date
on recommendations for nonsurgical therapy were collected;

e The time and recommendations from a surgical consultation with an orthopaedic surgeon
were then collected;

¢ Information on any activity that occurred afterwards, such as the decision to date, pre-
surgical medical activities, and surgical dates, was collected.

This information is then aggregated by clinic. The number of charts collected was chosen to
meet hypothesized changes if a referral tool is eventually implemented, specifically:

¢ Increasing the number of initially accepted referrals from 65% (an a priori estimate) to
99%;

¢ Reducing waiting times from when the referral was made to when the surgical
consultation occurred by 10%.

For these two changes to be tested with statistical accuracy, approximately 210 charts were
required. Reviewing at least 210 charts would meet a goal of 80% power, which is equivalent to

Type | error: where the null hypothesis (of no change in either of the two hypotheses above)

® Explanations of these statuses varied slightly by clinic, and will be given in the Chapter 4
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would be incorrectly rejected, and a goal of 5% for Type Il error: where the false null hypothesis

(of no change) is rejected. In the end, a total of 218 charts were collected.

3.5.3 Time studies and follow-up interviews with clinic staff

Time studies were completed at each clinic to provide information that was not recorded in
patient charts. Two staff members at each clinic were selected for the study: one clinical office
administrator and one triage nurse. This included tracking referrals as they arrived, which
allowed an estimate of the number of incorrectly directed referrals that could not be obtained
from chart extracts.

To complete this, the researcher listed the time, an anonymous identifier to identify
separate referrals, the activity that took place, and the duration of the activity. Afterwards, the
activities were coded in a spreadsheet. These were then combined into categories, which
included:

e Evaluation of referral for completeness and determining if the referral is accepted,
denied, or pending for further information,
o Entering of the referral information and triage information into the clinic EMR,
e Feedback to the referring provider (including phone calls to and from the referring
provider regarding patient status),
e Electronically scanning records into the clinic EMR.
All referral processing steps are covered by these four categories. Each clinic would have the
lead central intake administrator time tracked, and one other staff member — a nurse at Clinic 1, a

surgeon’s administrator at Clinic 2, and a scheduling administrator at Clinic 3 — tracked.

90



After the time studies were completed, follow-up non-structured interviews occurred with
the clinicians observed. Questions were asked regarding workload, what-if scenarios for
different referrals, and further clarification questions based on the patient charts and initial
interviews. This was due to full information, specifically regarding inappropriate referrals, not
being collected at any time in the data extraction process.

Once analyses were prepared, a visit was made to the clinics to confirm the results and
findings. This gave the clinics an opportunity to comment and provide clarification and
revisions as necessary. The full data analyses were shown to the clinics, along with summary
statistics (Chapters 4 and 6) in a powerpoint presentation. Feedback was then incorporated into

the final versions of each chapter.

3.6 Data analysis

Statistics estimated included the mean, median, and 90™ percentiles for waiting times, and
percentages of referrals for next available surgeon selections, complete and correctly directed
referrals, and MSK screening options and results. 90™ percentile waiting times are used
throughout Alberta, and are used in benchmark waiting time goals, and were estimated using
Stata 11. The Stata algorithm for computing percentiles is searching until a value satisfies
Pr(X<Cgy)=.9, where the oo™ percentile of a continuous random variable X is Cqo. Means and
medians, on the other hand, help to inform the distribution of waiting times, and present what the
average patient (or the patient at the 50" percentile) face, opposed to a “worst-case” scenario of
the 90" percentile. For efficiency measures, the average time per referral was estimated based

on the time studies.
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The denominator for the percentage measures, unless otherwise mentioned, was the
number of referrals sampled — which included referrals which arrived both correctly and

incorrectly directed.

3.7 Scenario analysis methodology

As noted in the last four specific research questions in Section 1.3, there are specific elements of
referral processing that, if improved, could impact accessibility, referral appropriateness, and
efficiency. These potential changes were estimated using scenario analyses. Using one-way
sensitivity analysis, an estimated impact was measured on key system outcomes from changes
that might result with improvements to the referral system, such as the introduction of an
electronic referral tool. The subsections below detail comparator data (Section 3.7.1) which was
used with Alberta clinic data collected (Section 3.1) on three system metrics (accessibility,
referral appropriateness, and efficiency, as mentioned in Section 3.4), how the scenario analyses
were chosen (Section 3.7.2), and the development and design of scenarios used in the analyses

(Section 3.7.3). These steps approximately follow Hsia et al.’s practices for scenario analyses.'®*

3.7.1 A Comparator with Alberta: Hamilton Niagara Haldimand Brant LHIN

Data for providing comparator estimates of the analyses was courtesy of the Regional Joint
Assessment Program (RJAP) in the Hamilton Niagara Haldimand Brant Local Health Integration
Network (HNHB LHIN) in Southern Ontario.*®® Primary care providers referred patients with
hip and knee pain and disability to one of three multidisciplinary clinics for review and triaging,
with patients requiring surgical consult given a next available surgeon option. This is similar to

the proposed referral system for Alberta. The referral was first assessed by clerks who obtained
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complete referral information from referring providers. Once accepted, advanced practice
physiotherapists (APPs) took the lead as case managers in assessing patients, directing care and
evaluating the appropriateness and acuity of the patient at the clinic. All patients were evaluated
by the APPs: acute patients were forwarded onto orthopaedic surgeons for surgical review. The
goals were to reduce surgical consultation waiting times and to decrease the number of
inappropriate referrals seen by a surgeon.

The 700,000 person region had a central intake clinic and advanced nurse practitioner
triage structure introduced for TJA. Approximately 2800 people per calendar year were referred
to the RJAP, which was started in 2007. Hamilton data from April 2009 through September
2010 were used as a reference comparator for the Alberta program: referral enhancements in
Hamilton had been fully implemented by 2009, and the outcomes from the RJAP serve as a
target reference point for implementation of the referral process enhancements in Alberta.
Hamilton clinic information was extracted regarding waiting times, the percentage of patients
attending a screening prior to a surgical assessment, the percentage of patients receiving surgical
assessments from an orthopaedic surgeon, and the percentage of referrals with next available

surgeon selected, as listed in Chapter 7.

3.7.2 Development and design of scenarios

Four scenarios were designed for testing in the scenario analyses: province-wide next available
surgeon, standardized referral forms, MSK screening, and separation of voluntary from
involuntary-related waiting times for consultation with an orthopaedic surgeon. These scenarios
represent potential referral system elements which, incorporated into an electronic referral tool,

would reduce waiting times via increased patient choice, more accurate referral information from
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the referring provider to the specialist, increased number of patients that are screened (and hence
triaged), and more accurate waiting time measurement. These scenarios were created in
consultation with project analysts and managers at the Alberta Bone and Joint Health Institute
(ABJHI), which evaluates bone and joint practices in Alberta. These scenarios were discussed
with clinicians in semi-structured interviews for face validity regarding their applicability to their
practices. Scenarios included:

e Scenario 1: Next available surgeon option. This option, given on standardized referral
forms in Alberta for hip and knee TJA referrals, provides patients and referring providers
the choice of receiving a consultation (leading up to potential total joint arthroplasty)
with the next available surgeon, as opposed to choosing a specific surgeon for the
consultation. Patients who do not choose next available or select a specific surgeon were
automatically given the next available surgeon option at all clinics.

A proposal exists to expand this option to a provincial-wide next available surgeon
model. If family support is available for a patient through follow-up care, the patient
should be allowed to choose any clinic across Alberta. With an electronic referral tool
tied into EMRs and MSK clinic scheduling systems, waiting times for each clinic and
surgeon would be provided to the patient and referring provider, facilitating the choice of
clinic. Full access of waiting times is likely to lead a proportion of patients to choose a
next available surgeon. This would potentially lower waiting times across Alberta.

This is quantified by the current difference between those who specified a specific
surgeon and all other patients.

e Scenario 2: Fully completed and standardized referral forms. Processing rules for

patients at clinics vary, such that referring providers frequently provide incomplete or
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incorrectly directed referrals. As a result, clinic staff are burdened with the need to
retrieve the appropriate information to process a referral, increasing patient waiting time.
With an electronic referral tool, requirements for each clinic or each specialty could be
highlighted on a standardized form. A referral could not be submitted to the specialist
without having all required elements complete. Though this would not eliminate all
errors, such as incorrect x-rays, it would markedly decrease omissions and errors on
referral forms. Waiting times for surgical consultation will potentially be reduced. This
is quantified by the current difference between initially completed accurate and initially
incomplete referrals.

Scenario 3: MSK screening of patients for triaging. Staff at MSK clinics who do not
have MSK specialist screeners (APPs, nurses, or surgeons) who assess patients (primarily
non-urgent, lower-grade osteoarthritis patients) are compelled to triage patients for
treatment based on referral content and supporting documentation. This potentially leads
to inconsistent triaging depending on referral quality, and as a consequence to
nonsurgical patients unnecessarily waiting for a surgical consultation instead of receiving
prompt medical management.

With an electronic referral tool, standardized referral forms would contain urgency
questions that are derived from the validated Western Canada Wait List consultation
urgency questionnaire for hip and knee arthroplasty. This information can provide clinics
the information to properly triage and determine the urgency of a patient.*** Combined
with increased usage of clinic MSK screeners, it is expected that unnecessary surgeon
consultations would be reduced. This would decrease waiting times for patients assessed

surgical or deemed urgent, enable immediate routing to surgeons, and provide surgeons
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more time with complex patients and for surgeries. This is quantified by the difference in
waiting times between patients who attend an MSK screening before a surgical
consultation and patients who attend a surgical consultation directly.

Scenario 4: Voluntary versus involuntary waiting time. Currently, waiting time is not
divided and measured between voluntary and involuntary causes. Voluntary delays are
patient-related causes of waiting such as personal and social reasons that lead the patient
to choose to delay treatment or a surgical consultation for hip or knee pain. Involuntary
delays are system-related causes where a patient is not choosing to delay treatment for
hip or knee pain, for example caused by system delays where a referral was incomplete or
incorrectly directed to a specialist office which could not treat the patient, or a clinical
delay, where a patient could not proceed with a surgical consultation due to the need for a
patient to first receive treatment from other clinicians.

An electronic referral tool would be able to classify these delays, and track when and why
patients choose to voluntarily delay treatment. These times would then be separated from
system-related causes, leading to a more transparent understanding of the causes for
waiting times, and the ability to target system interventions to reduce waiting times more
accurately. This is quantified by estimates of the current percentage of current delays

which are voluntary-related.

3.7.3 Computation of scenario analyses

Four scenarios were developed, as mentioned in the previous section. Each scenario required

inputs and a choice of output(s). Each input was related to the estimated change listed in the

scenario. Estimated parameter inputs were discussed and chosen by the researchers using input
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from clinicians and health research analysts at ABJHI. In each scenario, one of the inputs was a
value representing the current Alberta state. Each output(s) was (were) related to the metrics
derived from the three quality dimensions mentioned in Section 3.4. Both mean waiting time
and 90" percentile time (the time in which 90% of patients were seen by) were reported.

For each scenario and the respective inputs, one-way sensitivity analyses were used.
These took current system data from each clinic surveyed, and weighted them by the percentage
of all Alberta hip and knee referrals seen each year. For instance, of approximately 18,000
Alberta referrals seen, Clinic 1, representing urban clinics, was linearly weighted by 9000/18000
(the estimated number of referrals seen at one urban clinic multiplied by two of those clinic types
in Alberta, divided by the total number of referrals in Alberta). This weight was then applied to
all inputs and outputs.

Using Microsoft Excel, the weighted inputs were then used to calculate the changes in
each output. Each scenario used the finding that there were a percentage of patients at each
clinic which had gone through the scenario already and a percentage which had not gone through
the scenario. These values for each choice were then weighted to produce a province-wide
estimated, weighted output(s).

Data from Hamilton were used in two ways. First, an input value was used which
approximated the current situation in Hamilton. This produced a comparator result which
showed how, with Alberta implementing a program similar to Hamilton, the output(s) would
change from the current Alberta state. Second, these newly estimated output(s) could then be
compared to the current Hamilton output statistics, to see how wide the estimated variations

between the Alberta estimates and the current Hamilton output statistics are. Hamilton, in
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essence, serves as a benchmark for estimating how Alberta might gain using an electronic

referral tool.

3.8 Ethics

Ethics approval was received from the Conjoint Health Research Ethics Board at the University
of Calgary (ethics number E-23601). The Principal Investigator was Dr. Deborah Marshall, and

approval was received in March 2011 and renewed in March 2012.
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Chapter Four: Analysis of MSK Clinics

Following the methodology outlined in Chapter 3, the three pilot clinics chosen were analyzed.

Referral processes at each clinic were documented, informed by semi-structured interviews and

time studies of clinical staff. The referral process diagrams for each clinic are the result of these

steps. A concurrent review of patient referral records was undertaken. Accessibility and referral

appropriateness results were estimated from these records. Efficiency measures were also

estimated using the time studies.

MSK clinic characteristics are given in Table 4. The clinics which volunteered for the

study provide some degree of representativeness for comparison to other Alberta MSK clinics, as

noted by the variation in these characteristics. Specific definitions for these characteristics were

given in Chapter 3.

Table 4: Alberta MSK clinic pilot site characteristics

Connectivity

. Number of MS.K between Complexity 2 qf
Setting option : Electronic
surgeons . surgeons and | of patients
available . 2 Use
clinics
Clinic 1 Multi- )
~4000-5000 | yhqp surgeon Yes !—hghly Handle a_l I. Very
referrals per (10-20) integrated complexities | advanced
year
Clinic 2 ]
~200-400 Rural Single- No Moderate Low Moderately
referrals per surgeon integration complexities | advanced
year
Clinic 3 . Multi-
~400-600 Midsized Moderate Handle all Moderately
. surgeon Yes . . -
referrals per | city (2-9) integration complexities | advanced
year
,_?Ibelrta Z Urban | o 1otic
ota

~18.000 Midsized |5 oot |- - . -
referrals per | city g
year 3 Rural surgeon
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The analyses chapters are outlined as follows:

e Chapter 4 looks at each MSK clinic individually. Clinical properties are noted, followed
by a description of referral processing. Results are given related to referral
appropriateness, accessibility, and efficiency. The end of each clinical section contains
referral path maps.

e Chapter 5 highlights the development and implementation of standardized Wait Times
Rules for Alberta. Standardized rules allow for consistent accessibility outcome
measurement across clinics. This manuscript also is relatively rare in that T_referral to
T_surgeon waiting time is highlighted in addition to surgical waiting time. This
manuscript is currently in press at Longwoods Healthcare Quarterly, and is authored by
Deborah Marshall, Tanya Christiansen, Christopher Smith, Jane Squire Howden, Jason
Werle, Ken Fyie, and Cy Frank.

e Chapter 6 is a summary of the three primary outcomes mentioned in Chapter 3, with
highlights of the analyses — a generalized referral processing guide to all three clinics and
statistics related to the three outcome measures as referenced in Chapter 4 — plus
discussion related to other studies.

e Chapter 7 presents the results of the scenario analyses using the four scenarios listed in

Section 3.7. Potential electronic referral enhancements are discussed in this chapter.

4.1 Clinic 1
4.1.1 Characteristics of clinic 1

Clinic 1, as noted in the methodology (Chapter 3), is located in an urban centre. It is a multi-

surgeon, highly integrated hip and knee clinic, which is able to handle patients of any
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complexity, including revisions. The clinic was technologically advanced, with incoming
referrals scanned in, and paperless records used in all subsequent patient and between-surgeon
interactions. Patient records were recorded on an EMR, and this EMR could be accessed by the
central intake administrator, nurses, surgeons, and clinical administrators. Changes any of those
staff members make to the EMRs were instantly available for all clinical staff. Paper records
were scanned in and then attached to the EMR. Waiting time and interactions between the clinic
and patients or their referring providers were also currently tracked electronically, via
timestamps for certain events, as will be noted below. Observation of this clinic took place in
April of 2011. A total of 127 patient charts were reviewed by the researchers (KP and BS)

during the data extraction that took place between March and April 2011.°

4.1.2 Referral processing at clinic 1

At this clinic, there is a central intake for all incoming referrals. This clinic is staffed with
sixteen orthopaedic surgeons, each with associated nursing staff, and administrators who review,
process, and schedule patients. Surgeons each have their own staff, which in effect act as
distinct offices which are combined together, along with physiotherapy and other office staff,
into the clinic.

Central intake is defined as a combined queue for all patient referrals arriving for
orthopaedic surgeons that are sent for hip and knee related pain. More than 3,000 referrals arrive

each year to this clinic. Central intake receives referrals from two sources: referring providers

® Researchers associated with the Alberta Bone and Joint Health Institute had access to patient records for quality
assurance purposes in other projects. Data was extracted using the data extract form developed for patient charts
(Appendix E) and anonymized for record keeping, with no record numbers, names, addresses, personal 1Ds, Alberta
personal health numbers, unique lifetime identifiers, or 6-digit postal codes noted. The paper extracts were then
encoded into an Excel spreadsheet, and further analyzed using the Stata statistical software.
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and other orthopaedic surgeons. Both sources provide new referrals for hip and knee pain, as
well as patients who may have been seen by an orthopaedic surgeon previously, for a
consultation or for treatment. These are combined with referrals that arrive from referring
providers via orthopaedic surgeon offices. Not all referrals that go straight to orthopaedic
surgeons will be seen by central intake — only hip and knee referrals are sent to the clinic;
referrals for other procedures are kept at the surgeon’s offices. Among the sample of referrals,
96% come from GPs and 1% from other orthopaedic surgeons (a complex case from another
region). For 3% of referrals, the source of the referrals was unclear.

These referrals arrive to central intake at Clinic 1, which is maintained by the central
intake administrative assistant. The central intake administrative assistant divides the referrals
into two batches: referrals that have been sent for a specific surgeon, and referrals that selected
or dictated a next available surgeon option. Referrals that did not select either a specific surgeon
or a next available surgeon were routed to the next available queue. The former are then
processed by the central intake administrative assistant who receives the referrals from surgeon’s
staff, while the latter are processed by a next available nurse. Referrals are then checked for
appropriateness by the appropriate assistant. Two checks are made: whether a referral is
complete, and whether a referral is correctly directed. A complete referral form comes with
demographic information and a correct x-ray report. A correctly directed referral means that the
referral form indicates it is for a patient suffering from hip or knee osteoarthritis. The complete
referral is judged by the central intake administrator in all cases. Missing information resulted in
a referral being put into a pending queue, while complete information allowed processing to
continue. The referral, if not pending, would then be forwarded to the surgeon’s staff or the next

available nurse to determine if the patient was suffering from hip or knee OA, and if so, to judge
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the urgency of the patient. This was determined by evaluating medicines and past treatment the
patient received and x-ray results which indicated whether there was bone-on-bone wear of the
joint indicative of osteoarthritis.

Some records, mostly from specific orthopaedic surgeon offices, arrived on paper via
letter. Most referrals arrived via electronic fax, and were scanned into the software package to
be processed by an assistant. Scanning in records was the responsibility of the central intake
administrator. Some assistants switched between the scanned referral and the EMR software,
using paper only as a temporary record to fill in dialog boxes. Other assistants printed paper
records out of the referrals, and use these to enter EMR records, shredding the paper records
when completed.

Referrals could be accepted, denied, or put in a pending queue by administrative
assistants — the central intake administrators, the nurses, or the surgeon’s staff. Referrals that
were missing information were put in the pending queue, and once information was received
from the referring provider, were either accepted or denied. Time spent in a pending queue can
vary, from one day up to half a year. Information such as demographic data that was missing
was filled in by calling the referring provider, and was taken care of by the central intake
administrator. If medical information was missing, such as an incorrect or missing x-ray report,
a pending notice was faxed back to the referring provider, and follow-up would be expected from
the referring provider. A call to the referring provider may also occur in addition to the faxed
pending notice. If information is not received within a given time, a follow-up notice or call to
the referring provider could be sent, though this occurred only as time allowed for the central
intake administrator. If a referral had been incorrectly directed (for a non-hip, non-knee, non-

osteoarthritis reason, or when the evidence sent in the referral did not suggest osteoarthritis), the
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new referral was a duplicate referral, or a referring provider requested a patient be removed from
the wait list, the patient referral was rejected, and notice was faxed back to the referring provider.
Referrals were accepted if they were deemed complete and correctly directed. Notice was faxed
to the referring provider, and for next available patients, an acceptance note was also mailed to
the patient. The wait-time clock at this clinic started when a patient was either accepted, or put
in the pending queue.

The patient was then queued on the waiting list. A booking card for the patient was
completed, which started waiting time tracking for the patient. If the referral gave an indication
of high acuity OA, the administrative assistant could note the patient was urgent, which
highlighted the patient on the queue. The surgeon’s office would then contact the central intake
administrative assistant as appointment time is freed, who would then direct next available
patients to the surgeon, with urgent patients given a higher priority. The surgeon’s office would
then book a consultation with the patient.

Through the timeframe set to evaluate patient charts, patients had the option of being sent
by a nurse to see a MSK physician before a surgical consult. The MSK physician was a sports
medicine specialist who was trained to assess patients for acuity of osteoarthritis. Almost all
next available patients were routed to see the MSK physician, including both urgent and non-
urgent patients, while fewer patients routed to a specific surgeon would see the MSK physician.
The MSK physician could then recommend that a patient be deemed nonsurgical, and therefore
receive medical management, or continue as a surgical candidate. An optional notation in the
patient EMR, specific to this clinic, noted whether a patient agreed with that assessment, or
asked to see a surgeon for consult/continue with medical management. Patients continuing on

would then be booked for an appointment with a surgeon.
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Patients who went straight to surgical consult then were combined with patients
recommended for surgical consult by the MSK physician, as well as patients who were assessed
nonsurgical but still wanted to see a surgeon. A surgical consultation with an orthopaedic
surgeon then determined if the patient was nonsurgical, surgical, or should be placed in a long-
term optimization queue. This long-term optimization queue is indicative of a patient who is a
candidate for surgery, but is not ready for surgery immediately, due to other comorbidities.

If a patient needed a revision or a follow-up, the patient was automatically put on an
accepted queue, and did not need to have a referring provider resubmit information. The patient

would then have a booking card created, and an appointment set to see a surgeon.

4.1.3 Results and analysis
4.1.3.1 Referral appropriateness

Patient chart analysis indicated that 81% (n=103) of the referrals were accepted by the clinic
upon first submission to the clinic by the referring provider. Of the rest, 15% (n=19) were
deemed pending, 1% (n=1) were denied, and 3% (n=4) could not be accounted for and were
judged to be missing information. The reasons for rejecting or pending (at the first submission
of a referral form) are listed in Table 5. A total of 6% of the referrals, though missing
information initially, were able to be fixed quickly and thus were not formally put in the pending

queue.

Table 5: Reasons for rejection or pending referrals for clinic 1

TOTAL REFERRALS 127

No issues raised 103 81%
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Initially denied or pending 24 19%
Referral documentation incomplete or missing elements 15 12%
Xrays not appropriate for referral 4 3%
Incorrectly directed referral 1 1%
Other 4 3%

Reasons for other are: resend referral to specific doctor (1), affected joint not indicated on referral (1), patient cannot

speak English and needs an interpreter (1), only one page of referral sent (1).

Most referrals arrived with no issues (81%). This suggests that 19% of arriving referrals
were not complete, and as a result take staff resources to attain information to deem the referral
acceptable or not. An electronic referral tool would be able to eliminate most of the reasons for
denied or pending referrals, such as missing documentation or demographic variables. An
electronic referral tool would be unable to determine if an x-ray would be of the correct angle or
joint (which consisted of n=4 of the pending or denied referrals), but a reminder to the referring
practitioner regarding the correct x-ray angle would likely reduce incomplete referrals.

Incorrectly directed referrals were not a significant number of referrals. The one referral
incorrectly directed in the chart extraction was resubmitted with a correct reason, though this
took 296 days from when the referral was originally sent to when it was finally accepted. At the
time-tracking visit (by KF) separate from the chart analysis, 2 of 30 referrals (7%) were rejected,
but one of the two was a patient requesting to have a referral removed, which resulted in the
patient moving from the pending queue to being denied. This was tracked at the time-tracking
visit, since the charts stored at the clinic did not contain charts of patients who had been rejected

and did not come back to the clinic.

106



Specific information on the template type is given in Table 6.

Table 6: Template type for referrals at clinic 1

Referral type present 120 | (of n=127)
ABJHI template 82 | 65%
Other template 5 4%
Letter 39 | 31%
Missing 7 (of n=127)
Patient had been seen by provider previously 2 2%
No information or missing 5 4%

Explanation for Other Template: Medi-Centre templates used.

Multiple sources: ABJHI template and letter (6). [hence of the 120 referrals with information, 114 contain one

referral forms, 6 contain two referral forms].

Most referring providers used the ABJHI template as a referral form (65%). The second

most used form is a letter (31%). None of the letters seen at the time-tracking visit contained an

urgency checklist as is used in the new ABJHI template, resulting in no specific urgency score

for a patient. Instead, a review of the referral would be done to see if it was mentioned in the

referral packet that a patient was “urgent”. This limits the triage process for these patients.

What is included on the referral form will be important from an electronic referral

perspective. Details for all referrals are given in Table 7.
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Table 7: Items included on referrals from referring provider for clinic 1

Number % (of n=124 with data;
Included on Referrals: included n=3 missing data)
REFERRAL BASICS
Patient demographics 124 100%
Referring physician info 123 99%
Preferred surgeon specified 26 21%
Next available surgeon specified 88 71%
Neither preferred surgeon nor next available
surgeon specified 10 8%
Reason for referral 122 98%
Height 27 22%
Weight 27 22%
BMI 13 10%
Relevant medical history 114 92%
EVIDENCE OF OA
X-ray film 1 1%
X-ray report 112 90%
MRI 13 10%
Whether an indication was given as to whether
or not previous ortho surgery occurred 25 20%
IMPACT OF OA
Relevant comorbidity history/complexity 91 73%
Medication list 88 71%
Medical urgency (lifestyle) 32 26%
Medical urgency (WCWL) 15 12%
Other 6 5%

Note: the next available surgeon option specifies whether a “next available surgeon” option was specifically chosen
on the referral form. This contrasts to having a “preferred physician specified”, in which a specific surgeon was
given by the referring provider. If neither the “next available surgeon” option nor the “preferred physician

specified” options were chosen, the referral was slotted to the next available surgeon.

Explanation for missing: No referral on chart (1), no referral information available (1), no referral information

available as patient was seen by orthopaedic surgeon previously (1).
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Two perspectives can be used to determine whether referrals have complete information
or not. One is the perspective of ABJHI that all fields must be filled out, resulting in a
“complete” referral form. This requirement would enable a nurse or a surgeon to triage a patient.
The required elements are given in Table 7 and are shown on the referral form in Appendix C.
However, as noted above, a second perspective is that referrals are currently being accepted in
which some, but not all, of these fields are filled out. At Clinic 1, the following are required:

e Demographic Information: 100% were filled out. No forms were missing this
information, which would result in the clinic calling up a referring provider.

e X-ray reports: 90% of referrals provided an x-ray report. There is no region-wide system
to access x-rays or x-ray reports if they are not included in the referral packet.

e Urgency questions: 73% mentioned relevant comorbidity history/complexity, which
details other ailments a patient may be suffering. This variable is not required when
deeming a referral complete and correctly directed. It is used, however, in determining
the urgency of a patient for scheduling. Only 26% of referrals mentioned anything about
urgency, which is used to judge how urgent a patient is for scheduling purposes. Of the
82 patients charts with submitted ABJHI referral templates, only 15 (18%) completed the
WCWL questions relating to acuity. The WCWL questions were implemented on a
version of the referral template during this timeframe, though, so this percentage will be
skewed down.

Though not a criteria for appropriateness, a determination for the percentage of surgical
patients could be estimated. Of patients who went on to a MSK physician (n=106), 67% (n=71)

were assessed surgical (see patient flow diagrams at the end of this section in Figure 4 and
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Figure 5). These patients were combined with several patients (n=16) who went straight onto a
surgical consultation, along with two patients who were referred after the MSK option was
eliminated, and one patient who was assessed nonsurgical but wished to still see a surgeon. The
patients who went straight to surgical consultation may not have been able to make a MSK
appointment when offered; this information was not available. Of the referrals that made it onto
a surgical consultation (n=90), 83% (n=75) were assessed as surgical, and 6% (n=5) were
assessed as suitable for long-term optimization leading to surgery. Of the referrals that were
assessed surgical by an MSK physician (n=71) who had a surgical consultation (n=61), 89%
were deemed surgical by the orthopaedic surgeon, 7% were given long-term optimization plans,

and 4% were deemed nonsurgical.

4.1.3.2 Accessibility

Consistent datestamps were collected from patient charts to determine wait times. The main date
points were:

e Referral made by referring provider: the date on the referral form from the referring
provider (not necessarily when the referral was sent by the referring provider);

o Referral received by clinic: the date on the referral when it was received by Clinic 1 —
either a faxstamp, or, if a faxstamp is in obvious error (e.g. wrong year), the date on the
referral.

e Referral deemed complete by clinic: the date when the referral has been accepted, with
all information complete, and the patient awaits either a MSK physician consultation with

a retired surgeon at the clinic, or surgical consultation;
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e MSK physician visit: the date (in the clinic EMR) in which a MSK physician visit took
place;
e Surgical consult visit: the date (in the clinic EMR) in which the first surgical consultation

occurred.

Table 8 gives a listing of durations, in business days, for each relevant datestamp, as noted in the
Wait Times Rules. These are also highlighted on the patient referral process diagrams given at

the end of the section in Figure 4 and Figure 5.
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Table 8: Wait times for different durations, in terms of business days per individual

referral for clinic 1

[1] Duration
(business days):
Referral made by
referring

provider - to

[2] Duration
(business days):
Referral received
by clinic - to

referral deemed

[3] Duration
(business days):
Referral deemed
complete by
clinic > to MSK

[4 ] Duration
(business days):
Referral deemed
complete by

clinic 2 to

referral received | complete by physician visit at | surgical consult
by clinic clinic clinic visit at clinic
Mean 8 15 40 81
Median 2 3 41 76
90% 16 60 74 129
std dev 25.38 39.35 27.96 45.83
25% 1 2 15 50
75% 4 7 S7 97
Min 0 1 1 17
Max 252 296 122 293
N_present | 124 92 79 73
N_missing | 3 36 48 54

Details on missing observations:

e Atotal of 127 referrals were evaluated at this clinic. Of these:

e 1 does not have a referral made date, 2 do not have referral received dates (n=3 missing in Column 1).

e 2 do not have referral received dates, 34 do not have complete dates (n=36 missing in Column 2).

e 34 do not have complete dates, 21 did not attend MSK physician dates. 7 are missing both (n=48 missing

in Column 3).

e 34 do not have complete dates, 37 did not have surgical consult dates, 1 is missing a surgical consult date.

18 are missing both (n=54 missing in Column 4).
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The mean time from the time referrals are made to the time referrals are received by the
clinic was 8 days, with a median time of 2 days and a 90" percentile time of 16 days. This
would be made instantaneous by any electronic referral package, as delays in sending a referral
would be eliminated.

The mean time from the time referrals are received to the time referrals are deemed
complete was 15 days, with a median of 3 days and a 90" percentile time of 60 days. The mean
time from the time referrals are deemed complete (i.e. accepted) to a MSK screening was 40
days, with a median of 41 days and a 90™ percentile time of 74 days. For patients who go
straight through to a surgeon, the time was 62 days, compared to patients who go through MSK
as well, in which patients must wait an additional 46 days in addition to the 40 days to see the
MSK physician (averaging out to 85 days, with a median of 81 days). When estimated for all
patients, the mean time from when a referral was deemed complete to surgical consultation was
81 days, with a median of 76 days and a 90™ percentile time of 129 days.

One aspect of time which could not be tracked was a breakdown between voluntary and
involuntary reasons for delays. It is assumed that, before a referral is deemed complete, any
delays are system-related reasons, and not due to any action of the patient, hence involuntary.
Voluntary delays are not necessarily the fault of the clinic, or of the referring provider. Delays in
having a consultation could be patient related too, and might be indicated when a patient chooses
a specific surgeon instead of next available. However, after a referral is deemed complete, a
patient may choose to delay an appointment for a variety of reasons. These are not tracked in the
EMR, and hence cannot be analyzed without an internal timeline linked to the initial patient visit

to the clinic.
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Three stratified analyses are given in Table 9. These give wait times for several different

datestamps, stratified by the type of joint causing pain for a patient (part a), whether a referral

was deemed complete or incomplete upon first receipt by the clinic (part b), and whether a

patient requested a specific surgeon or not (part c). The wait times represent the time that

referrals were made to the time that referrals were received (column (i)), the time that referrals

were made to the time referrals were deemed complete (column (ii)), and the time referrals were

deemed complete to the time that the first surgical consultation occurred (column (iii)).

Table 9: Stratification of waiting times, by (a) type of joint, (b) status of referral upon

arrival, and (c) whether next available surgeon was selected on the referral form at clinic 1

Type of joint:

Knees Hips
(i) (ii) (iii) (i) (i) (iii)
T referral --> | T_referral --> | T_complete - | T_referral --> | T_referral --> [ T_complete -
t received T _complete -> T surgeon | t_received T _complete | ->T_surgeon
Mean 4 19 79 13 24 84
Median | 2 4 71 2 7 83
S.D. 8.26 49.09 35.12 38.22 46.93 56.08
Range | [1,63] [1,296] [21,190] [1,252] [1,266] [17,293]
N 74 47 39 50 45 34
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(b) Complete or incomplete referral

Complete referral

Incomplete referral

(i) (i) (iii) (i) (i) (iii)
T _referral --> | T_referral --> | T_complete - | T_referral --> | T_referral --> [ T_complete -
t received T _complete | ->T _surgeon | t received T _complete | ->T_surgeon
Mean 9 15 82 4 61 71
Median | 2 4 76 2 36 67
S.D. 27.57 37.24 46.55 5.01 80 40.74
Range | [1,252] [1,266] [17,293] [1,18] [7,296] [24,146]
N 104 79 65 20 13 8

(c) Next available surgeon or specific surgeon selected

Originally received next available

Originally chose specific surgeon

(i) (ii) (iii) (i) (ii) (iii)
T referral --> | T _referral --> | T_complete - | T_referral --> | T_referral --> [ T_complete -
t_received T_complete | ->T_surgeon | t_received T_complete | ->T_surgeon
Mean 5 19 78 15 29 88
Median | 2 5 76 2 7 78
S.D. 11.62 44.29 41.22 44.33 57.79 57.60
Range | [1,85] [1,296] [17,190] [1,252] [1,266] [24,293]
N 86 67 52 34 24 20

On average, hips took longer than knees, including the system-related steps of ensuring a

complete referral (24 mean days, 7 median days versus 19 mean days, 4 median days). There is

little percentage difference from that point in the process to the consultation date, though overall

hips took slightly longer (84 mean days, 83 days median versus 79 days mean, 71 days median).

For complete versus incomplete referrals, completed referrals take much less time from

time of referral to time deemed complete (15 days mean, 4 days median versus 61 days mean, 36

days median). If a referral is complete at the onset, there is no need to go back to the referring

provider, causing a decrease in patient wait times compared to incomplete referrals.
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For next available status, there is a significant difference in the mean durations, as those
patients who selected the next available surgeon take less time than those who chose a specific
surgeon, in terms of the duration from when a referral was made to when it was deemed
complete (19 mean days, 5 median days versus 29 mean days, 7 median days). From the time a
referral was deemed complete to the time that the consult occurs, there was not much of a
median difference, though the difference is apparent when measuring the mean (78 mean days,

76 days median versus 88 days mean, 78 days median).

4.1.3.3 Efficiency

Specific details for processing tasks, and time doing these tasks rounded to the nearest minute,
by central intake at Clinic 1 are given in Table 10. The time spent by staff at Clinic 1 per referral
was approximately 14-15 minutes. When estimated for the approximately 80 referrals per week

that the clinic receives, these tasks take approximately 1000-1040 minutes (~17 hours) per week.
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Table 10: Staff time per referral for specific tasks at clinic 1

Evaluation of Entering referral | Feedback to Scanning in
referral for into clinic EMR referring information
completeness provider

Clinic 1 ~2 min ~1 min (by the ~1 min for ~8 min (by the
(by the central central intake accepted central intake
intake administrator) ~2 min for administrator)
administrator, pending/denied
including time to (by central
organize and prep intake
referral for administrator or
evaluation) the nurse)
~2 min (by the
nurse, to evaluate
referral for signs
of OA)

The approximately 4 minutes spent evaluating a referral confirmed that demographics, urgency
and an x-ray report were contained within the referral package, and was completed by the central
intake administrator and a nurse. Referral entry into an EMR took approximately 1 minute by
the central intake administrator. Feedback in the form of a template letter faxed back to the
referring provider took approximately 1-2 minutes in total. The time to process a referral
lengthened substantially if a referral arrived incomplete — with approximately 2 to 8 minutes
spent on a call to a referring provider to request missing information. This time was potentially
spread over several days if initial phone contact could not be made, or if patient information was
not immediately available.

Added to each referral processing time would be scanning and attaching paper records to

the electronic EMR, which took an average of 8 minutes per referral by the central intake
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administrator. This step increased the workload substantially for staff, almost doubling the time
necessary to evaluate and enter a referral.

One factor that was not tracked internally was the amount of time spent receiving calls
from patients and GPs. These calls come in through the day, and are handled by both schedulers
(for patients seeking appointment information and rescheduling) and by the central intake
administrator (for referring providers seeking information on the status of a referral on the
waiting list).

Waiting times for patients were exported to Excel, with minimal data cleaning needed.
Macros had already been designed to calculate waiting time intervals for patients for reporting

purposes.
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Receipt of
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96% from GP
1% from orthopaedic surgeon
3% missing

27% had seen an orthopaedic
surgeon previously

Referral made by referring provider

<L

Referral form received from referring
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Time: referral made to
referral received:
8 days mean, 2 days median

Deeming Referral Complete and Correctly
Directed

Complete:

1) Demographic information
2) Urgency questions answered
3) Correct x-ray report
Correctly Directed:

1) Hip or knee related
2) OA related

80% accepted
3% denied
13% pending

Throughmext
available nurse

s specific surgeon, or nex

available, specified?

Through medical
office administrator

referral for
complete and
orrectly directed?

% of referrals choosing next
available option: 71%
% of referrals choosing
specific surgeon: 21%
% of referrals specifying
neither: 8%

Time: referral received to
deemed complete:
15 days mean, 3 days median

Mean staff time per referral:
-- check complete/correct: 2 min

Once Initial Status Determined

Ut can be ref\"emed 3 -- entering data: 1 min
o > -- scanning and attaching paper
Accepted, patient forms: 8 min
Pending put in EMR and on Denied (rejected) -
= wait list
Yes
Mean staff time per referral to fax:
Request o -- accepted: 1 min
referring provider -- pending: 2 min
for more -- denied: 2 min
information; —
Pending notice
faxed

Referral
remains
pending «——No
for 6-12
months

Information
sent

Acceptance notice
with estimated wait
time:

- faxed to referring

Denial notice, with
reason faxed to
referring provider

provider
- mailed to patient

Figure 4: Patient referral process from referring provider to complete and correctly directed referral at clinic 1
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Time: referral deemed
complete to consult:

For straight to consult: 62
days mean, 61 days median

For MSK patients: 85 days
mean, 81 days median

Figure 5: Patient referral process from accepted referral to surgical consultation at clinic 1
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4.2 Clinic 2
4.2.1 Characteristics of clinic 2

Clinic 2, as noted in the Methodology (Chapter 3), is located in a rural location. Itis a single-
surgeon, moderately integrated hip and knee clinic, which is able to handle patients of low
complexities. The clinic was moderately technological, with incoming referrals arriving via fax
and scanned in to an EMR. The site, a multispecialty centre, contained both the surgeon’s office
and the hip and knee clinic. Paper records were used to communicate patient records between
the surgeon’s office and the hip and knee clinic. Some patient records could be accessed via a
region-wide electronic system, which both the surgeon and hip and knee clinic use. There were
two EMRs used at this site — one for the surgeon and surgeon’s administrators, and one for the
clinic for the central intake administrator, nurses and physiotherapists — during the clinic
evaluation. Changes made at one office could not be seen at the other office due to the two
separate EMRs. Waiting times were tracked electronically, though compiling the data and
entering the data involved a more manual process than at the other two clinics, taking
substantially longer to calculate. Interactions between the surgeon and their office and central
intake were sometimes stored electronically, and sometimes were just noted on pieces of paper
that were attached to printed referral records, and were later destroyed and not archived.
Observation of this clinic took place in April of 2011. A total of 41 referrals were

reviewed by the researchers (KP) during the data extraction that took place in March 2011.

4.2.2 Referral processing at clinic 2

This centre consists of a surgeon’s office populated with one orthopaedic surgeon, and a hip and

knee clinic. The number of referrals to this clinic is approximately less than 300 per year. The
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surgeon’s office sees referrals related to hip and knee replacement, shoulder ailments, and tendon
ruptures. At this centre, the orthopaedic surgeon and staff receive all referrals, with hip and knee
OA related referrals directed to the associated hip and knee clinic and its staff of central intake
and nurses. The surgeon has two medical office administrators that were involved in processing
referrals. Specific staff at the clinic included two program administrators who process referrals
(both of whom serve as part-time physiotherapists in addition to their referral processing and
patient management duties), as well as one physiotherapist, two occupational therapists, one
secretary, and one nurse.

All musculoskeletal referrals from referring providers arrived to the office of the single
surgeon at this clinic. Referrals arrived primarily from GPs, with the exception of one
undetermined source noted in the data extraction. Approximately 75% of referrals came from
GPs outside of the centre where the clinic is housed, while the remainder come from physicians
practicing within the centre. GPs from within the centre tended to send informal memos as
referral forms, with information available over a central computer network. GPs outside the
clinic primarily sent faxed referrals. The date a referral is made is recorded on the referral form
itself; the date when a referral is received is not tracked electronically at the clinic, and is noted
from fax datestamps.

Incoming referrals were routed to a medical office administrator who works for the
surgeon. The referrals were checked for completeness using several requirements: complete
demographic information, an x-ray report (or, alternatively, an MRI if a patient is young), BMI
(or height/weight), with a medical history (both previous interactions with the surgeon, and other
comorbidities) as well as a current medication list of the patient both used in determining the

urgency of a patient. If the referral arrived incomplete, the surgeon’s administrator had several
122



options to retrieve the information. If the referral arrived from a referring provider within the
centre or within the health region where the surgeon is located, an EMR was retrieved and
evaluated to attempt to fill in the missing information. Further, the x-ray itself could be accessed
by the surgeon’s administrator in most cases if the patient is from within the region. If the
referral came from outside the region, or information could not be retrieved from EMRs, a call
was made to the referring provider for the information. The referral was also evaluated at this
point to see if it was correctly directed. A correctly directed referral means that the referral form
indicated the patient was suffering from a shoulder ailment, tendon rupture, or osteoarthritis that
could lead to hip or knee arthroplasty.

After being deemed complete and correctly referred, a booking card was prepared for the
referral and the waiting time clock starts for the patient. After being entered into the surgeon’s
EMR system, the referrals are then routed to the surgeon for screening.” At this review, the
surgeon determined, after reading the referral, if the patient was a candidate for further
evaluation by the surgeon. If the patient was not a candidate, then a notation was made to reject
the patient. Rejection usually occurred if a patient was incorrectly directed to the surgeon. This
referral review, in essence, served the role of a MSK physician screening at the other clinics.
Accepted semi-urgent patients involving shoulder pain or tendon ruptures are routed by the
surgeon’s administrator to the surgeon’s office. Accepted joint cases are forwarded onto the hip
and knee clinic by the surgeon’s administrator. Rejected non-joint replacement patients at this
point are kept by the surgeon’s administrator, who sends a rejection notice to the referring

provider. The referral is then removed from the record system of the surgeon.
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Accepted joint replacement referrals were then sent by the surgeon’s office to the
program administrator at the hip and knee clinic. The program administrator handles patient
processing, and in effect acts as the central intake administrator, for Clinic 2. Rejected joint
replacement patients were removed from the EMR, and a rejection notice was faxed back to the
referring provider. If the patient was screened through for a first surgical consultation, patient
data was then entered into the clinic EMR. Notably, at the time of the time tracking visit, the
clinic EMR was different than the surgeon’s EMR, and the two systems do not communicate
with each other. As a result, patient data had to be entered twice. Variables used at this point to
triage the patient included (but are not limited to) the x-ray report, the age of the patient, and the
mobility of the patient. With complete information, an acceptance letter was then sent to the
referring provider. The patient was then put onto the pending queue of the clinic.

The accepted referral is then sent back to the surgeon’s office, where the surgeon’s
administrator will schedule the patient for a surgical consultation, and deal with subsequent
scheduling issues. The progress of the patient at the clinic for hip and knee related issues, and
correspondence with the referring provider, primarily took place from the clinic and the program
administrator. Once the first surgical consultation occurred, the nurse at the hip and knee clinic
will receive data related to the visit. After the first surgical consultation, the patient was

removed from the pending queue of the clinic.

" After the timeframe of clinical observation, this has also been completed by surgeon trainees instead of the
surgeon.
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4.2.3 Results and analysis of clinic 2

4.2.3.1 Referral appropriateness

Patient chart analysis indicated that 56% (n=23) of referrals were accepted upon first submission,
and do not have issues with incomplete data. 44% (n=18) are initially deemed incomplete. Of
the latter referrals, 89% of the incomplete referrals (16 of 18) are due to referral documentation

being incomplete. The reasons for rejecting or pending are detailed in Table 11.

Table 11: Reasons for rejection or pending referrals for clinic 2

TOTAL REFERRALS 41

No issues raised 23 56%

Initially denied or pending 18 44%
Referral documentation incomplete or missing elements 16 39%
Xrays not appropriate for referral 1 2.5%
Other 1 2.5%

Reasons for other are: awaiting MRI results as of the chart review date (1).

While the majority of referrals arrived with no issues (56%), a significant proportion arrived with
missing information (39%). Of the referrals with missing information, most were missing
height/weight/BMI information.

Incorrectly directed referrals were not a significant problem at this clinic. No incorrectly
directed referrals were seen in the chart reviews, and none were noted at the time-tracking visit
out of eight processed referrals in one time study session. If a referral was sent to the surgeon or
clinic with incomplete documentation, a reminder was faxed to the referring provider, detailing
what procedures the surgeon carries out, and what is necessary for the referral to be processed

for each procedure. Referring providers in the region, with those reminders, would know what
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patients (and what is needed for each patient) to refer to this clinic. Incorrectly directed referrals
result in an immediate denial of the referral.

One important detail is that the term “pending” is used differently in this document than
at the clinic. Clinic 2 has a pending queue for patients who are correctly directed and have a
complete referral (i.e. are “accepted”), which patients do not leave until they see the surgeon for
a consultation. “Pending” in this document is when patients are not moving forward in referral
processing, due to incomplete information on a referral form, or having been incorrectly directed.

Specific information on the template type is given in Table 12.

Table 12: Template type for referrals at clinic 2

Referral type present 40 | (of n=41)
ABJHI template 11 | 27%
Other template 3 7%
Letter (see explanation in paragraph below) 16 | 39%
Other (see explanation in paragraph below) 10 | 24%

Missing 1 (of n=41)
Patient had been seen by provider previously 0 0%
No information or missing 1 2%

Explanation for Other template: information was retrieved from an in-house, electronic charting system, that can be
accessed by both the surgeon, the clinic, and referring providers working at the same centre.

No multiple sources (i.e. two different forms for referral) were noted.

Most referring providers used a letter as a referral form (39%). The second most used form was
the ABJHI template (27%). “Other” consisted of 24% of referrals. The use of letter referrals,
and the composition of “other” referrals, is explained as follows. The surgeon and the hip and
knee clinic was tied into two software systems. One was a centre-wide system used at the

medical clinic which is located at the same centre as both the surgeon and the hip and knee
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clinic. As aresult, referring providers at these clinics sent memos (letters) to the surgeon, and
the in-house electronic charting system was printed out by the surgeon’s office for the surgeon to
evaluate the patient — this makes up all of the “other” cases. Second, a region-wide software
package allowed for an EMR to be accessed by any surgeon or physician in the region. As a
result, most referring providers within the region sent letters, with a reference to further
information on the electronic EMR.

Details of what are included on the referral forms — accessed electronically or on

templates — are given in Table 13.

Table 13: Items included on referrals from referring provider for clinic 2

Number % (of n=31 with data;
Included on Referrals: included n=10 missing data)
REFERRAL BASICS
Patient demographics 30 97%
Referring physician info 29 94%
Preferred surgeon specified 1 3%
Next available surgeon specified 0 0%
Neither preferred surgeon nor next available
surgeon specified 30 97%
Reason for referral 30 97%
Height 13 42%
Weight 13 42%
BMI 12 39%
Relevant medical history 29 94%
EVIDENCE OF OA
X-ray film 5 16%
X-ray report 30 97%
MRI 9 29%
Whether an indication was given as to whether
or not previous ortho surgery occurred 16 52%
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IMPACT OF OA

Relevant comorbidity history/complexity 21 68%
Medication list 13 42%
Medical urgency (lifestyle) 12 39%
Medical urgency (WCWL) 0 0%
Other 0 0%

Note: the next available surgeon option specifies whether a “next available surgeon” option was specifically chosen
on the referral form. This contrasts to having a “preferred physician specified”, in which a specific surgeon was
given by the referring provider. Clinic 2 only has one surgeon, hence this option is ignored or not filled out for most

incoming referrals.

Explanation for missing: No referral information available (1), in-house chart electronically with records resulted in

no referral being sent and no access to the record (8), no referral on chart (1).

If the criteria for a complete referral are based on what is required by the clinic and the surgeon,
the following results were obtained:

e Demographic information: All but one (97%) of referrals with information contained full
demographic information. No information is available about which variables are missing
in the one missing referral.

e X-ray report: 97% of referrals contained an x-ray report.

o BMI (height and weight): 42% of the referrals contained height and weight, and 39%
explicitly contained a BMI statistic. One referral contained height and weight, but not
BMI. Combined, this meant only 13 of 31 referrals contained a necessary component
(BMI data) for referral processing at Clinic 2.

e Urgency questions: 94% of referrals contained a medical history. However, only 42% of
referrals contained a separate medication list, which is arguably a component of a

patient’s medical history. Medical urgency questions, which would help the clinic to
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triage patients, were done in only 39% of referrals, with none of the referrals having the
validated WCWL medical urgency questions completed.
Though it is simple to call and acquire BMI/height/weight data from a referring provider, this

effort resulted in a time cost incurred by the administrator at the surgeon’s office.

4.2.3.2 Accessibility

Consistent datestamps were collected from patient charts to determine wait times. The main
points are:

e Referral made by referring provider: the date on the referral form from the referring
provider (not necessarily when the referral was sent by the referring provider);

o Referral received by clinic: the date on the referral when it was received by the clinic —
either a faxstamp, or, if a faxstamp has an obvious error (e.g. wrong year), the date on the
referral.

e Referral deemed complete by clinic: the date when the referral has been accepted, with
all information complete, and the patient awaits either a MSK physician consultation, or
surgical consultation;

e MSK physician visit: the date (in the clinic EMR) in which a chart review by the surgeon
took place (roughly equivalent to the MSK screening at other clinics);

e Surgical consult visit: the date (in the clinic EMR) in which the first surgical consultation
occurred.

Table 14 gives statistics for durations, in business days, for each relevant datestamp, as noted in
the Wait Times Rules. These are also highlighted on the patient flow diagrams given at the end
of the section in Figure 6 and Figure 7. The referral received by clinic field was not filled out
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consistently, due to technological limitations of the EMR software. As a result, an additional

column — referral made by referring provider, to referral deemed complete by the clinic [Column

2a] —is included in Table 14, to allow more information to be retrieved from patient charts.

Table 14: Wait times for different durations, in terms of business days per individual

referral for clinic 2

[2a]
Duration
(business
days):
Referral | [3] Duration
[1] Duration made by | (business
(business days): | [2] Duration referring | days): [4 ] Duration
Referral made | (business days): | provider | Referral (business days):
by referring Referral received | - to deemed Referral deemed
provider > to | by clinic = to referral complete by | complete by
referral referral deemed | deemed | clinic = to clinic > to
received by complete by complete | chart review | surgical consult
clinic clinic by clinic | at clinic visit at clinic
Mean 3 4 11 2 42
Median 2 1 4 1 32
90% 4 4 28 2 50
std dev 6.21 9.63 19.10 1.08 42.86
25% 1 1 2 1 25
75% 3 1 8 2 38
Min 1 1 1 1 14
Max 31 47 107 5 217
N_present | 23 23 41 40 40
N_missing | 18 18 0 1 1

Details on missing observations:

A total of 41 referrals were evaluated at this clinic. Of these:

e 18 do not have a referral received date, (n=18 missing in Columns 1 and 2).

All referrals have referral made and referral deemed complete dates.
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e 1 does not have an MSK screening date available at the clinic by the surgeon (n=1 missing in Column 3).

e 1 does not have a surgical consult date available at the clinic (n=1 missing in Column 4).

The mean time from the time that referrals are made to the time that referrals are received by the
clinic (Column 1) was 3 days, with a median time of 2 days and a 90™ percentile time of 4 days.
The mean time from the time that referrals are received to the time that referrals are deemed
complete (Column 2) was 4 days, with a median of 1 day and a 90™ percentile time of 4 days.
Taken together, the mean time from the time that referrals are made to the time that referrals are
deemed complete by the clinic (Column 2a) was 11 days, with a median of 4 days and 90"
percentile of 28 days.

The mean time between the time that a referral is deemed complete and correctly directed
by the surgeon’s administrator and the time that it is reviewed (screened) by the surgeon at the
clinic was 2 days, with a median of 1 day and 90™ percentile of 2 days. This screening triages
patients, and confirms (from the point of view of the surgeon) that the patient has the potential to
be surgical, and is not of a level of complexity that means the patient must be routed to another
clinic. No medical management is recommended to patients who are deemed not surgical, and
the screening is a very quick look at the referral, not a consultation with the patient. The patient
is not seen by the surgeon or a nurse during this review. However, it does provide a quick
indication for the patient and staff whether a surgical consultation will occur. From that point,
the mean time from the time that a referral was deemed complete to the first surgical consultation
was 42 days, with a median of 32 days and 90" percentile time of 50 days.

Voluntary versus involuntary reasons for delays were not tracked at Clinic 2. While

some denotations were recorded in the EMR for patients, paper records which were not kept
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were used to track which patients chose to delay consultations or further treatment. The primary
reason for delays, which was estimated to occur in no more than 10% of patients, was farm
harvest. A total of 5% of consultations are rescheduled, as noted in Figure 7. These waits,
perhaps patient-related, can be separated out when calculating wait times using an electronic
referral tool.

Two stratification analyses are given in Table 15. These give wait times for several
different datestamps, stratified by the type of joint causing pain for a patient (part a), and whether
a referral was deemed complete or incomplete upon initial receipt by the clinic (part b). The wait
times represent the time that referrals were made to the time that referrals were received (column
(1)), the time that referrals were made to the time that referrals were deemed complete (column
(i1)), and the time that referrals were deemed complete to the time that the first surgical

consultation occurred (column (iii)).
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Table 15: Stratification of waiting times, by (a) type of joint, (b) status of referral upon

arrival at clinic 2

Type of joint:

Knees Hips
(i) (i) (iii) (i) (i) (iii)
T referral --> | T_referral --> | T_complete - | T referral --> | T_referral --> [ T_complete -
t_received T_complete | ->T_surgeon | t_received T_complete | ->T_surgeon
Mean 5 11 49 2 10 29
Median | 2 4 33 1 4 29
S.D. 7.78 21.38 52.95 1.64 14.98 6.75
Range | [1,31] [1,107] [14,217] [1,6] [1,47] [19,43]
N 14 26 25 9 15 15
(b) Complete or incomplete referral
Complete referral Incomplete referral
(i) (ii) (iii) (i) (ii) (iii)
T referral --> | T referral --> | T _complete - | T referral --> | T referral --> [ T_complete -
t_received T _complete | ->T_surgeon | t_received T _complete | ->T_surgeon
Mean 2 7 48 8 15 34
Median | 1 2 33 4 8 27
S.D. 15 21.88 53.23 11.66 14.51 24.9
Range | [1,6] [1,107] [20,217] [1,31] [3,47] [14,125]
N 17 23 22 6 17 17

On average, knees took longer — for both the system-related involuntary delays of ensuring a

complete referral (11 mean days, 4 median days versus 10 mean days, 4 median days) and to the

time of a first surgical consultation (49 days mean, 33 days median versus 29 days mean, 29 days

median). However, the sample size for both groups is small: as a result, these results should be

viewed with caution.

133




With respect to complete versus incomplete referrals, completed referrals took less time
from the time of referral to the time deemed complete (15 mean days, 8 median days versus 7
mean days, 2 median days). If a referral was complete at the offset, there was no need to go back
to the referring provider, leading to a decrease in patient wait times compared to incomplete
referrals.

For complete versus incomplete referrals, the expected differences are seen between
when a referral is made and when a referral is deemed complete: referrals that arrive complete
took 7 mean days, 2 median days to process, versus referrals that arrive incomplete, which took

15 days mean, 8 median days to process.

4.2.3.3 Efficiency

Specific details for processing tasks, and time spent at tasks, by central intake at Clinic 2 are
given in Table 16. The time spent by the staff of the surgeon for processing a referral was
approximately 4-11 minutes, depending on the feedback given to the referring provider; the time
spent by clinic staff on processing a referral was approximately 3-5 minutes, again depending on
the feedback to the referring provider. As a result, approximately 7-16 minutes per referral was
spent by both offices on processing. Paper records are kept by the surgeon and the clinic, which

results in no electronic records being used at Clinic 2; hence, no records are scanned.
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Table 16: Staff time per referral for specific tasks at clinic 2

Evaluation of Entering referral | Feedback to Scanning in
referral for into clinic EMR referring information
completeness provider
Clinic 2 ~2 min ~2 min (by ~2 min for Not applicable
(by the surgeon surgeon accepted (by (all records are
administrator) administrator) clinic program | paper records,
~ 3 min (by the administrator) hence no

clinic program
administrator, also
evaluates referral
for OA)

~2-5 min for
pending (by
surgeon
administrator,
calling an office
or retrieving an
X-ray)

~5 min for
denied

(by surgeon
administrator)

scanning takes
place)

The time spent evaluating a referral is to confirm that demographics, an x-ray report, and

height/weight/BMI are included, and whether or not the optional medical history is included in

the referral package. This took approximately 2 minutes, and is done by the surgeon’s

administrator. Referral entry into the EMR did not take long at approximately 2-3 minutes, but

at the date of the time-tracking visit, it had to be done twice: once for the surgeon, and once for

the clinic, due to EMR incompatabilities. This took approximately 5 minutes per referral for

both groups.

At this point in the process, the time spent on feedback depended on the status of the

referral. For accepted referrals, a note was prepared from a template, and faxed to the referring

provider, taking approximately 2 minutes. For pending notices, quick telephone calls were made
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to the referring provider for demographic information, which took approximately 2 minutes to
prepare. For retrieving an x-ray from the region-wide EMR system, approximately 5 minutes
was needed. For denial notices, a specific notice would be typed up and sent to the referring
provider along with the referral. The surgeon and the clinic would then have no record of the
referral being received.

Time spent on the phone varied. Calls to referring providers for information took around
1-2 minutes. In some cases, several calls were needed over several days. Calls for information
from referring providers would be routed to the clinic, and calls for information from patients
were routed to the surgeon. These came through the day, and would take 1-3 minutes each to
deal with. Time communicating between offices did not sum up substantially, as the offices
were located approximately 30 seconds apart.

Records were transferred between offices on paper, and intermediate notes were kept on
paper at both the surgeon’s office and the clinic. These were not usually entered into the EMR.
Waiting time calculations at the clinic were estimated using Excel through imported patient data
from the EMR system at the clinic, and took approximately 1-2 days to clean and calculate by

the clinic program administrator.
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4.3 Clinic 3
4.3.1 Characteristics of clinic 3

Clinic 3, as noted in the Methodology (Chapter 3), is located in a mid-sized municipality. Itisa
multi-surgeon clinic, moderately integrated hip and knee clinic, which can handle patients of any
complexity level, including revisions. Clinic 3 was moderately advanced in the use of
technology, with patient records recorded on an EMR system that had limitations, such as
flexibility to track MSK assessments. Paper records were still used for tracking patients in some
aspects of the hip and knee clinic operation due to those EMR limitations. Waiting times were
tracked electronically, as were interactions both at the clinic and with specific surgeons, and
patient records were shared between clinics and surgeons using the EMR. The clinic was also
integrated with EMR systems used by associated surgeons.

Observation of this clinic took place in April of 2011. A total of 50 patient charts were

reviewed by the researchers (KP) during the data extraction that took place in March 2011.

4.3.2 Referral processing at clinic 3

This centre serves as the central intake site for six surgeons, with nursing staff, physiotherapists,
and medical office administrators. Orthopaedic surgeons at this centre practiced separately from
the clinic, and maintained their own practices at offsite locations, along with their own associated
nursing staff and administrators. Surgeons would also come to the clinic to assess some patients.
The number of referrals to all surgeons numbered approximately 425 per year. All patients with
hip and knee-related pain were processed through the central intake clinic, regardless of which
surgeon to which they are referred. Central intake received referrals from GPs and not from

surgeon offices, unless a hip and knee referral was mistakenly sent to a surgeon initially. In the

139



latter case, for hip and knee related referrals only, they were faxed to the hip and knee clinic
directly from the surgeons. Of these new referrals, 92% originated with a GP. Approximately
12% of referrals noted were for second joints.

Hip and knee referrals were then evaluated by an administrator at the clinic. The
administrator checked to confirm the referrals were complete and correctly directed. A complete
referral was one which contained demographic information, an accurate x-ray report, and current
medication being taken by the patient. The former two variables were required while the latter
variable, though not explicitly required, would usually be attained by the nurse if not reported on
the referral. Patient height and weight, though not required, was used by the nurse in
determining the current health of a patient, and would sometimes be attained by the nurse if not
reported. The administrator then checked to confirm the referral relates to hip and knee OA,
confirming that the referral was correctly directed.

If any of this information was missing, a referral was deemed pending, and the missing
information was requested from the referring provider by the administrator. All contacts were
made by telephone with the referring provider, and a faxed pending notice was sent to the
referring provider. If the information was provided by the referring provider, it was sent back to
the administrator, who then evaluated the referral with the newly supplied information. There
was no systematic process at Clinic 3 (or at any clinic) for attaining and following-up with
referring providers for missing information. If the referral was not correctly directed, it would be
denied, and a denial notice faxed back to the referring provider by the administrator stating the
reasons for denial. If the referral was deemed to be complete and correctly directed, it was

forwarded to the central intake nurse for further review.
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The central intake nurse checked the referral form and attached documents for signs of OA. An
x-ray report gave the nurse an indicator of the severity of OA for the patient. Answers to
lifestyle questions — WCWL-style urgency questions — were used to assist in the judgment of the
impact of OA on the patient. Height and weight were used to determine the health status of a
patient entering the clinic, but were not required and would not result in a rejection of the referral
by the nurse. Having determined whether OA is present and to what degree, the nurse developed
a qualitative view of acuity for the patient, and then decided whether to accept the patient for a
surgical consultation. The patient would either then be accepted for an MSK screening, an
orthopaedic consultation, or rejected. If the patient was rejected, the referral was sent back to the
administrator, who sent a denial notice to the referring provider with the reasons for denial. An
MSK screening with a full-time surgeon was assigned to patients who showed low grade
(severity) OA based on the x-ray and urgency question evidence. If there was evidence of higher
level OA on the x-rays and evidence of high urgency based on severity questions, then the
patient was assigned to a consultation with a surgeon.

Once a referral was accepted by the central intake nurse, either for a consultation or an
MSK screening, the referral was sent back to the clinic administrator. If not made explicit on the
referral form, the clinic administrator would contact the referring provider by phone and offer
times for the patient to see the next available surgeon. The patient was then called and
scheduled, and an acceptance notice was sent back to the referring provider and the patient.
Along with the notice was a reminder for the patient to receive necessary dental care before
attending a consultation. This would shorten the time needed to prepare for surgery if the patient
was assessed surgical, and would provide a check for the orthopaedic surgeon to determine if the

patient needed further long-term optimization before surgery. Approximately three weeks before
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either the screening or consultation, the patient would then be contacted by the clinic
administrator.

MSK screening took place approximately once a month, and was completed by a
practicing surgeon. The surgeon determined whether a patient with low grade (severity) OA was
surgical or nonsurgical based on clinical evaluation and review of the referral package. MSK
patients were scheduled on a first-in-first-out basis, with paper records used by the clinic
administrator for determining which patients should attend the screening and to triage the
patients for scheduling. If the recommendation was nonsurgical, the patient was routed back to
their referring provider with a medical management plan. If the patient was assessed to be a
surgical candidate, the patient continued to a surgical consultation with an orthopaedic surgeon.

If the patient was receiving a revision surgery, the patient was not referred to the hip and
knee clinic, but was instead kept by the surgeon. If the patient was receiving rehabilitation post-
surgery, they were not formally accepted, but were scheduled to be seen by the surgeon or by the

hip and knee clinic.

4.3.3 Results and analysis at clinic 3
4.3.3.1 Referral appropriateness

In the sample extracted from patient charts, no information was available on the reasons for
denying/holding referrals. This information was not tracked electronically at this clinic, and any
paper notations made at the time of rejection, or pending while information is received from the
referring provider, were not included in patient charts after being processed. This was a

limitation of the current EMR at the clinic.
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During the time-tracking visit, information was also collected on the number of referrals
that were accepted or rejected. Of the seven referrals received by the nurse at the central intake
clinic, representing approximately two to three days of referrals, one was sent to the MSK
physician at the central intake clinic for further screening, while the other six were forwarded
onto the surgeons — no referrals were rejected. Of two incoming referrals seen by the secretary,
representing slightly less than one day’s worth of referrals, none were denied or put on a pending
queue — both were referred onto the nurse for evaluation. All referrals that were evaluated
during the time-tracking visit contained sufficient information, allowing both the secretary and
the nurse to properly evaluate the patient.

Specific information on the template type is given in Table 17.

Table 17: Template type for referrals at clinic 3

Referral type present 47 | (of n=50)
ABJHI template 6 12%
Other template 8 16%
Letter 38 | 76%
Other 1 2%
Missing 3 (of n=50)
‘ No information or missing 3 4%

Explanation for Other Template: Medi-Centre templates used.

Multiple sources: ABJHI template and letter (1), other template and letter (5) [hence of the 47 referrals with
information, 41 contain one referral forms, 6 contain two referral forms].

Note: referrals encompass November 2009-December 2010, hence requirements for referral types may have

changed over time.

Most referrals sent to Clinic 3 used a letter (76%). Another template and the ABJHI template

were the next most used options for a referral, at 16% and 12%. This clinic had a template of its
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own, which followed the ABJHI template, which is what most of the “Other templates” are in
Table 17. This changed over the timeframe studied, so that most referrals received towards the
end of the time period were letters and the ABJHI template.

Details of what are included on the referral forms, including the letters and both forms of

templates, are noted in Table 18.

Table 18: Items included on referrals from referring provider for clinic 3

Number % (of n=49 with data;
Included on Referrals: included n=1 missing data)
REFERRAL BASICS
Patient demographics 48 98%
Referring physician info 48 98%
Preferred surgeon specified 10 20%
Next available surgeon specified 39 80%
Neither preferred surgeon nor next available
surgeon specified 0 0%
Reason for referral 48 98%
Height 2 4%
Weight 2 4%
BMI 1 2%
Relevant medical history 47 96%
EVIDENCE OF OA
Xray film 0 0%
Xray report 46 94%
MRI 6 12%
Whether an indication was given as to whether
or not previous ortho surgery occurred 13 27%
IMPACT OF OA
Relevant comorbidity history/complexity 35 71%
Medication list 32 65%
Medical urgency (lifestyle) 31 63%
Medical urgency (WCWL) 11 22%
Other 9 18%
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Note: the next available surgeon option specifies whether a “next available surgeon” option was specifically chosen
on the referral form. This contrasts to having a “preferred physician specified” in which a specific surgeon was
given by the referring provider. If neither the “next available surgeon” option nor the “preferred physician

specified” options were chosen, the referral was slotted to the next available surgeon.

Explanation for missing: No referral information available as patient was seen by orthopaedic surgeon previously

).

Two different criteria can be used to judge what is being included on the referrals, in Table 18.
Basing the criteria off what the clinic itself explicitly requires, the following results were
obtained:

e Demographic information: All but one (98%) of referrals with information contained full
demographic information upon first receipt. Missing information here would likely result
in a call to the referring provider.

e Correct x-ray report: All but three (94%) of referrals received contained an x-ray report
upon first receipt. However, since initial pending/rejected reports are unknown, it cannot
be determined whether these were the correct x-ray reports (i.e. the correct joint or
angle), or whether the x-ray report was unintentionally not included in the referral.

e Current medication: 65% of referrals included a list of current medications in which the
patient was taking. This data served as a factor assisting the nurse in triaging patients for
treatment.

Medical urgency, though not required, was noted by the nurse as another component that helped
to triage patients either into the MSK screening queue at the central intake clinic or straight to a

surgeon and their office for a consultation. Most referrals (65%) contained answers to lifestyle
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guestions, such as how the patient was affected by OA. These notes did not use the WCWL
validated question list for medical urgency (22%), though 7 of 11 (63%) of the ABJHI templates
completed the WCWL medical urgency questions. Similarly, only 4% of referrals contained
height/weight information, though this was primarily used to determine the medical complexity
of a patient, and was not a requirement for a completed referral. Some of the height/weight data
could be attained using Netcare, which as an EMR was used widely by physicians in the clinic
region.

The second criteria for judging the elements on a referral form are whether it matches the
ABJHI referral template. In this case, all fields must be filled out, resulting in a complete
referral form that would enable a nurse or surgeon to quickly and adequately triage a patient.
The required elements are given in full in Table 18. As seen, multiple elements were not
included, ranging from lifestyle questions to explicitly noting whether or not previous
orthopaedic surgery occurred.

A determination for the percentage of surgical patients could be estimated, despite initial
acceptance data missing. Of patients accepted (n=50), 38% (n=19) saw a MSK physician for
initial assessment (see Figure 8 and Figure 9). Of those 19 patients, 32% (n=6) were assessed
surgical, 63% (n=12) were assessed nonsurgical, and 5% (n=1) were assessed surgical but went
on to surgical consultation. Of the patients seeing a surgeon for consultation, all of them were

deemed surgical (n=38).

4.3.3.2 Accessibility

Consistent datestamps were collected from patient charts to determine wait times. The main

dates were:
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e Referral made by referring provider: the date on the referral form from the referring
provider (not necessarily when the referral was sent by the referring provider);

o Referral received by clinic: the date on the referral when it was received by the clinic —
either a faxstamp, or, if a faxstamp is in obvious error (e.g. wrong year), the date on the
referral.

e Referral deemed complete by clinic: the date when the referral has been accepted, with
all information complete, and the patient awaits either a MSK physician consultation with
a surgeon at the central intake clinic, or a surgical consultation with one of the surgeons
associated with the clinic;

e MSK physician visit: the date (in the clinic EMR) in which a MSK physician visit took
place;

e Surgical consult visit: the date (in the clinic EMR) in which the first surgical consultation
occurred.

Table 19 gives a listing of durations, in business days, for each relevant datestamp, relating to the
Wait Times Rules. Date information is relatively incomplete, especially for data determining
whether a referral was deemed complete. As well, several patients routed to MSK screening did
not consult with a surgeon. As a result, in addition to the four main categories of wait times, two
additional categories, in Columns 5 and 6, were estimated based on the referral received date.
The referral received date was present in more of the observations than the date deemed

complete, as evidenced in the last two columns.
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Table 19: Wait times for different durations, in terms of business days per individual

referral for clinic 3

[3] [4]
Duration Duration
[1] (business | (business | [5]
Duration [2] Duration | days): days): Duration
(business (business Referral Referral | (days): [6]
days): days): deemed deemed | Referral Duration
Referral Referral complete | complete | received (days):
made by received by | by clinic by clinic | by clinic Referral
referring clinic>to |>to > to > to received by
provider - | referral MSK surgical | MSK clinic 2> to
to referral | deemed physician | consult physician | surgical
received by | complete by | visit at visit at visit at consult visit
clinic clinic clinic clinic clinic at clinic
Mean 7 16 - 131 63 132
Median 2 11 - 134 49 133
90% 15 20 - 181 116 198
std dev 15.77 23.31 - 47.13 42.53 85.08
25% 1 6 - 110 28 72
5% 4 17 - 160 97 168
Min 1 2 - 24 15 17
Max 86 113 - 223 159 487
N_present | 47 22 - 22 17 36
N_missing | 3 28 - 28 33 14

Note: The duration of “referral deemed complete to MSK visit” is included to show that direct comparison to the

metrics used at the other two clinics is impossible, due to a lack of data.

Details on missing observations:

A total of 50 referrals were evaluated at this clinic. Of these:

e 2 do not have a referral made date, 2 do not have a referral received date (1 is missing both, hence n=3 for

the first column missing)
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e 2do not have a referral received date, 28 are missing a deemed complete date (2 are missing both, hence
n=28 for the second column missing)
While there are 29 MSK visits, 31 patients do not have an MSK visit. Combined with the 28 missing for a deemed
complete date, there are no records that have both an MSK visit date and a referral deemed complete date.
e 12 do not have a surgical consult date. Combined with 28 missing deemed completion dates, hence n=28
for the fourth column missing (12 of the missing complete dates do not have surgical dates, while 16 do).
e 12 do not have a surgical date, 2 do not have a referral received date, hence n=14 missing in the fifth

column (no record is missing both).

e 2 donot have a referral received date, 31 do not have an MSK physician date, hence n=33 missing in the

sixth column (no record is missing both).

The mean time from the time that a referral was made by the referring provider to the time that it
was received by the clinic was 7 days, with a median time of 2 days and 90™ percentile time of
15 days. The mean time from the time that a referral was received by the clinic to the time that it
was deemed complete by the clinic was 16 days, with a median of 11 days and 90" percentile
time of 20 days. As seen above, approximately two-thirds of referrals arrive with all the
elements required by the clinic. Most information (such as the medication list of a patient) that is
missing can be collected via a call to the referring provider, as opposed to missing x-rays, which
puts a burden on the patient to meet with the referring provider or another specialist again.

The mean time from the time that a referral was deemed complete to the time that the
surgical consult occurred was 131 days, with a median of 134 days and 90™ percentile time of
181 days. There were no referrals with details on deemed complete dates who also attended a
MSK screening. The mean time from when the referral was received to when the MSK

screening took place was 63 days, with a median of 49 days and 90" percentile time of 116 days.
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For patients who went onto a surgical consult, the mean time from when a referral was received
to the consult was 132 days, with a median of 133 days and 90" percentile of 198 days.

Information on the time that a referral was deemed complete was of very poor quality.
This was designated as the date a letter was sent to the referring provider, saying that the patient
was accepted at the clinic. These data were not always available, since the clinic would often
call a referring provider if the referring physician asked for a next available surgeon option in the
referral form. These calls were rarely noted in an electronically accessible form.

Two stratification analyses are given in Table 20. This gives wait times for several
different datestamps, stratified by the type of joint causing pain for a patient (part a) and by
whether next available surgeon or specific surgeon was selected on the referral form (part b).
Information on complete or incomplete referrals is not recorded. The wait times represent the
time that referrals are made to the time that referrals are received (column (i)), the time that
referrals are made to the time that referrals are deemed complete (column (ii)), and the time that

referrals are deemed complete to the time that the first surgical consultation occurs (column

(iii)).
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Table 20:

Stratification of waiting times, by (a) type of joint, and (b) whether next

available surgeon was selected on the referral form at clinic 3

(a) Type of joint:

Knees Hips
(i) (ii) (iii) (i) (ii) (iii)
T_referral --> | T_referral --> | T_complete -- | T_referral --> | T_referral --> | T_complete --
t_received T_complete > T_surgeon t_received T_complete > T _surgeon
Mean |9 17 150 4 30 104
Median | 2 12 143 1 17 111
S.D. 19.64 20.97 35.75 6.73 38.30 50.06
Range | [1,86] [3,85] [97,223] [1,26] [3,118] [24,165]
N 28 13 13 19 8 9

(b) Next available surgeon or specific surgeon selected:

Originally received next available

Originally chose specific surgeon

(i) (ii) (iii) (i) (ii) (iii)
T referral --> | T_referral --> | T_complete -- | T _referral --> | T _referral --> | T_complete --
t_received T_complete > T_surgeon t_received T_complete > T _surgeon
Mean 5 19 131 13 38 133
Median | 1 11 134 4 25 165
S.D. 14.42 31.80 40.36 20.93 31.80 71.71
Range | [1,86] [3,118] [52,223] [1,66] [18,85] [24,196]
N 37 17 17 9 4 5

Hips took longer to deem complete, with a mean of 30 days (median of 17 days) versus a mean

of 17 days for knees (median of 12 days). Once complete, the mean time to consultation was

150 days for knees (median of 143 days), versus a mean of 104 days for hips (median of 111
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days). The sample data size is similar to Clinic 2, with similar caveats surrounding sample size
and interpreting the results.

For next available status, there was a significant difference in the mean durations.
Patients whose referrals arrived completed took almost 50% less time to be processed from the
time that the referral was made to the time that the referral was complete (19 mean days, 11
median days versus 38 days, 25 median days). From the time that a referral was deemed
complete to the time that a consult took place, not much of a difference was noted (131 mean
days, 134 median days versus 133 mean days, 165 median days). Sample sizes for those

choosing a specific surgeon are small so results should be viewed with caution.

4.3.3.3 Efficiency

Specific details for tasks, and time spent at tasks, by central intake at Clinic 3 are given in Table
21. The time spent by staff at Clinic 3 per referral was approximately 9-13 minutes, depending
on the feedback given to the referring provider. When estimated for the approximately 8
referrals per week that the clinic receives, these tasks take approximately 70-110 minutes (~1-2

hours) per week.
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Table 21: Staff time per referral for specific tasks at clinic 3

Evaluation of Entering referral | Feedback to Scanning in
referral for into clinic EMR referring information
completeness provider

Clinic 3 ~2 min ~2 min (by clinic | ~2 min for <missing> (not
(by the clinic admin) accepted (by incurred by the
administrator) clinic admin) staff of the
~ 4 min (by the ~5 min for surgeon or the
clinic nurse — also pending (by hip and knee
clinically surgeon admin, | clinic)

evaluates the
referral at this
time)

calling an office
or retrieving an
X-ray)

~1 min for
denied

(by clinic
admin)

The time spent evaluating a referral was to confirm that demographics, an x-ray report, as well as
a medication list and height and weight are contained within the referral package. The referral,
once at the clinic, is measured by a clinical administrator and a nurse. The clinical administrator
is in charge of scheduling, entering patient records into the clinic EMR, and interactions with the
surgeons who send the referral to the clinic. Once the referral was deemed complete, it was
forwarded onto a nurse at the central intake clinic. The nurse then evaluates the referral for OA,
and triaging the patients to a MSK physician, or to a surgeon for consultation.

Evaluating the referral for completeness took approximately 2 minutes by the clinic
administrator. The administrator then spent 2 minutes entering in data from the referral into the
clinical EMR. Most referrals arrived via fax, so the entry was from paper into the EMR. The

average call to find missing information on the referral took five minutes. If an x-ray was
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needed, the administrator would have to wait until the x-rays are received to resume referral
processing, but would be working on other tasks in the meantime.

Once accepted, it was sent to a nurse, who evaluated the referral. The nurse also
evaluated the referral for clinical measures, determining the degree of OA. This took
approximately 4 minutes for the nurse to complete. The range for the referrals seen at the time-
tracking visit was 2-7 minutes.

The amount of time spent providing feedback to the referring provider varies. The nurse
gave instruction to the administrator on whether the patient should be seen for a surgical
consultation, should be denied, or should be sent for MSK screening by a surgeon at the clinic.
It took an average of 2 minutes to send an acceptance notice to the referring provider, and 1
minute to send a template denial notice.

Scanning costs are not incurred by the clinic; rather, these are incurred by each surgeon
specifically. As well, this highlights the time spent by staff on a specific task, not necessarily the
time it takes to complete a task. Ordering an additional x-ray for a patient would result in a
longer, system-related wait time incurred by the patient, and not necessarily a further amount of

time incurred by the clinic staff.
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Figure 8: Patient referral process from referring provider to complete and correctly directed referral at clinic 3
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Chapter Five: Manuscript One: Voluntary versus Involuntary Waiting for Joint
Replacements: New Alberta Wait Times Rules for Hip and Knee Arthroplasty with
Provincial Consensus®

5.1 Introduction
Wait times for surgical procedures are an indicator of the public’s access to the healthcare
system and a reflection of the efficiency of resource utilization.”® Increased demand for hip and
knee arthroplasties has created concerns about long patient wait times for care and stimulated
calls for potential solutions. By collecting information on wait times, strategies can be developed
to improve access to healthcare services and meet targeted waiting times.*® In general, the time a
patient must wait for surgery varies by type of procedure, the number of patients waiting, the
urgency of the surgical procedure based on disease severity, treatment patterns of physicians, and
bottlenecks in the system such as staff and operating room time availability.*"**>2

In 2004, the First Ministers of Canada made timely access to quality care a priority in
five areas: oncology, cardiology, diagnostic imaging, joint arthroplasty and sight restoration.
Subsequently, in 2005, pan-Canadian benchmarks for seven procedures were established, with
$3.8 billion allocated nationally since 2004 to reduce wait times through the Wait Times
Reduction Fund.** As one of these benchmarks, the completion of a hip or knee arthroplasty
from the point of decision to the date of surgery was set at 26 weeks.>®® Since then, provincial

ministries of health across Canada have worked on strategies to create and monitor wait

management systems for a range of specialized services.*’

® Published in Longwoods Healthcare Quarterly (Volume 15, Issue 3, pages 36-45), and provided here with consent
of Longwoods Publishing. Authors are Deborah Marshall, Tanya Christiansen, Christopher Smith, Jane Squire
Howden, Jason Werle, Ken Fyie, and Cy Frank. Web address for the journal is
http://www.longwoods.com/publications/healthcare-quarterly; web address for the article is
http://longwoods.com/content/23019 In this article, | assisted in preparing the manuscript, researching the
background for the Wait Times Rules, and in development of the involuntary and voluntary waiting time definitions.
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Despite system improvements in joint replacement across Alberta since 2004, using
detailed care maps and new provincial practice approaches, as of 2010 benchmarks were still not
being met. Although an overall decreased wait time trend was observed over a three year period
from 2005 to 2008, the benchmark of 26 weeks was not being met by 23% of patients
undergoing a hip arthroplasty and 28% of patients undergoing knee arthroplasty in Alberta.**
Therefore, ongoing efforts are needed to continue to reduce wait times to ensure that all patients
receive timely access to joint arthroplasty.

Alberta Health Services (AHS) is publicly funded and mostly responsible for the
planning and delivery of care for 3.7 million Albertans. In 2010, AHS established the AHS Bone
and Joint Clinical Network (BJCN) as a multidisciplinary provincial advisory network whose
objective is to improve musculoskeletal (MSK) health services planning and implementation and
ultimately the quality of care. Its Hip and Knee Arthroplasty Working Group (HKWG, a BJCN
committee that focuses specifically on hip and knee arthroplasties) and the Alberta Bone and
Joint Health Institute (ABJHI, which provides decision support to BJCN programs) pursued a
wait times improvement initiative. Developing a new framework with standardized definitions
and measurement metrics, this initiative produced a set of Wait Times Rules for hip and knee
replacement patients.®?

In this chapter, we present the motivation, process, and framework that formulated the
Wait Times Rules. A key step in developing this framework involved the measurement of wait
times across the entire care continuum using a standardized approach that differentiates between
waits that are “voluntary” and patient-directed versus those that are “involuntary” and system-

related. For example, a wait that is caused by a patient choosing to travel or live outside of the
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province for an extended period should not be counted as part of the wait time as it is not a
system-related wait.

The objectives of this chapter are twofold. The first objective is to outline the
development of a framework and measurement metrics for the Wait Times Rules. The second
objective is to outline where, from the point of first contact to surgery, wait times result from
involuntary system-related waits that are unavoidable by patients versus voluntary factors that

are influenced by patient preferences or choices.

5.2 Wait Times Rules: A five-phased process for development and implementation of a
standardized approach
The rationale for developing and implementing the Wait Times Rules was the need to create a

system to accurately track waiting times across the full care continuum, to assess performance
and to implement changes to manage and reduce unnecessary waits. The development of the
Wait Times Rules took place over five phases outlined in Table 22: determining the feasibility of
the wait times initiative, gaining consensus through expert consultations on the data elements
required, drafting and gaining approval of the Wait Times Rules by consulting with experts, and,

finally, integrating the rules into government policy.

5.2.1 Phase One: Feasibility of a standardized provincial approach to measuring wait times
To begin the development of a provincial wait times tracking system, ABJHI referred to several

sources to determine which event dates and other wait times data elements should be included.
The initial sources included key performance indicators from a hip and knee care pathway and
MSK clinic data from across Alberta.”® The care pathway and a measurement framework

incorporated patient and system quality of care outcome measures specific to total hip and knee
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arthroplasties and were based on the six dimensions in the Alberta Quality Matrix for Health,
which includes acceptability, accessibility, appropriateness, effectiveness, efficiency, and
safety. ™

The clinic data were collected from the MSK central intake clinics in Alberta, which
provide total hip and knee arthroplasty health services. These clinics provide a central location
for patient consultation with an orthopaedic surgeon and a comprehensive multidisciplinary
assessment by a team of healthcare professionals specializing in joint replacement.’®® As of
2012, there were 9 MSK clinics located in the province and each has a catchment area to reach
Alberta residents living in both rural and urban centres. Data collected by these clinics prior to
the development of the Wait Times Rules had inconsistent start and end times of event dates;
however, by meeting with each of these clinics, we were able to make comparisons to develop a
standardized set of definitions.

ABJHI consulted with the BJCN, the HKWG and their constituents to determine which
waiting time measures were important from the perspective of system performance, and the
feasibility of developing a standardized provincial approach to data collection and reporting.
This expert consultation process identified the seven key event dates that could feasibly be
collected in a standardized manner and the measurement intervals that would distinguish
between voluntary and involuntary waiting times. On this basis, they created the initial draft of

the Wait Times Rules (Figure 10).

5.2.1.1 Wait times definitions

The seven key event dates include: the time of referral by a primary care provider, date the

referral is received by a clinic, date of MSK screening visit (an evaluation by an orthopaedic
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surgeon or MSK expert, if applicable), surgeon consultation date, date patient is ready to proceed
with surgery, and the date patient receives surgery (Figure 10). In addition to collecting these
event dates, the Wait Times Rules includes the documentation of patient characteristics and
demographics to determine the number of patients waiting, where they are waiting and for how
long they are waiting on a real-time basis in each service zone.

Standardizing definitions is recognized as an important first step towards implementing
change, by improving the management and reporting of waiting time information.*’ In the
literature, wait times have typically been defined at a high level and aggregate all steps between
the primary consultation and the first specialist consultation into one wait.>” What is unique
about the definitions in the Alberta Wait Times Rules is that they go beyond the four measures
commonly reported in the literature: referral date, surgeon consultation date, surgical decision
date and date of surgery, to include an additional three time points which are: referral date
received, MSK consultation date, and patient ready for surgery date. More detailed descriptions
of these event date definitions are available in Table 23. Using these standardized wait time
definitions, planners in the future will have a more accurate inventory of the number of patients
waiting and where they are waiting.

Of particular interest will be the data collected around the event date described as patient
readiness for surgery (Treagy). This is a unique measurement in the Wait Times Rules and is
expected to yield useful information for decision-makers because it differentiates between

system-related (involuntary) and patient-related (involuntary) waiting times.
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5.2.1.2 Waiting Time Measurement Intervals

To date, most wait time studies have not distinguished between voluntary and involuntary
waiting. Typically, the three wait time intervals reported in the literature have been time waiting
to see a specialist, the time to surgery and the total wait time from point of referral to the point of
surgery.®” The differences in how these wait times intervals are determined primarily depends on
how the wait period is defined — where it begins and where it ends — which emphasizes the
importance of the first step of establishing clear and standardized definitions.>’

Wait time definitions that do not sufficiently delineate between involuntary and voluntary
waits can result in ineffective wait time initiatives because the waits might actually be due to
patient choice and not be influenced by health system capacity. Thus, our involuntary wait times
interval was defined as a clearly system-related wait due to the limited resource availability (e.g.
surgeon time, operating room time, in-patient beds and other required equipment) as well as wait
time for consultation with other medical specialists who are all independent practitioners (e.g.
dentist, anaesthetist, internal medicine). Involuntary waiting also included waits due to
incomplete or inappropriate referrals that caused delays. In contrast, the voluntary waiting time
interval was patient-related and directly impacted the ability to deliver care in a given time frame
due to social (e.g. patient choice, vacation, work responsibilities), functional (e.g. home support
not arranged) or medical factors (e.g. medical optimization plan not followed, such as smoking
cessation, weight loss).

Figure 10 outlines voluntary waiting time intervals from Treceived t0 Treagy Where the
interval between Tgeceived t0 Tpecision Can also be due to involuntary factors. Both the initial time
interval from Treferral t0 Treceived and the final time interval from Tready 10 Tsurgery are considered

involuntary waiting times.
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Determining the proportion of a patient’s wait that is influenced by involuntary versus
voluntary factors will allow us to more specifically focus on operational system changes that can
further reduce waiting times. By distinguishing and comparing between voluntary versus
involuntary wait times, we will be better able to explore which patient factors may be significant
predictors of longer wait times (e.g. age, sex, geographic location, the specific surgeon), and will
be able to determine how system performance can be included, from the system perspective

(involuntary delays) and incentives for patients (voluntary delays).

5.2.2 Phase Two: Consultation with experts
ABJHI solicited feedback from the HKWG on the drafted Wait Times Rules, the proposed

framework and wait times definitions. This working group has representation from the MSK
central intake clinics, hospitals, surgeons, primary care physicians, allied health, system
administrators, policy makers and government.

In addition, ABJHI discussed the feasibility of a provincial tracking system and gained
consensus on the Wait Times Rules, by conducting a survey of the 9 clinic sites across Alberta
where most hip and knee arthroplasty surgeons were located. The primary intent of this survey
was to gather input about the drafted Wait Times Rules and to gain an understanding of the data
available at each site. A document detailing the data elements required to populate the Wait Time
Rules was distributed by ABJHI to the 9 sites across Alberta.

Overall, survey participant feedback was primarily positive and supportive, with
participants reflecting an overall understanding and acceptance of the Wait Times Rules and the
need for a consistent mechanism for wait time reporting province wide. However, there was

some concern expressed from MSK central intake clinics and acute care sites regarding the
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difficulties that may be encountered at an operational level if additional data collection were
needed, as this may alter current work flows. Also, several sites had electronic medical records
that did not facilitate the collection of all the data required to fulfill the rules. The final concern
was related to collecting the “patient ready for surgery date.” As a patient is assessed and
optimized for surgery, there are several factors that contribute to patient readiness. The patient
must be ready (functionally prepared), willing (socially prepared) and able (medically prepared).
Due to the variances in when these clearances occur, the plan was to address these on a site-by-

site basis once the Wait Time Rules were finalized.

5.2.3 Phase Three: Finalizing the Wait Times Rules

The accurate measurement of wait times is dependent upon the availability of correct
information related to the referral processes.”” Therefore, before finalizing the Wait Times Rules
a few additional steps were required. First, a system had to be put in place to intervene if patients
referred for a surgical assessment could not be seen within a reasonable time frame. As part of
Alberta’s Five-Year Health Action Plan, 14 weeks for 90% of patients needing a total joint
arthroplasty was established in November 2010 as the Alberta-specific wait times target. Second,
as with any centralized repository of health information, steps were taken to fully ensure
patients’ privacy and the protection of their health information. Additionally, ABJHI entered into
legal agreements with AHS and arthroplasty surgeons to perform quality assurance and
improvement monitoring on an ongoing basis. Following these additional steps, the final draft of

the Wait Times Rules was obtained in June 2010.
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5.2.4 Phase Four: Implementation of the Wait Times Rules

As of May 2012, Wait Times Rules implementation awaited ministerial sign-off for provincial
implementation as per the Alberta Wait Time Measurement and Wait List Management Policy
for Scheduled Services. The ability to collect all wait times elements accurately and in real time
is highly dependent on the availability of an electronic system, as manual collection is difficult.
Starting May 2011, with the launch of the BJCN Transformational Improvement Program, all
sites have been responsible for collecting, at minimum, data for the periods Treceived t0 Tsurgeon

and TDecision t0 TSurgery-

5.2.5 Phase Five: Integration of Alberta Wait Times Rules into government policy

The Alberta Wait Times Rules were integrated into the Alberta Wait Time Measurement and
Wait List Management Policy for Schedule Services. Phased implementation of this Wait Time
Policy was expected to begin in all publicly funded, scheduled health services in Alberta starting

January 2012.

5.3 Key Learnings

Throughout Alberta, before the implementation of a standardized provincial approach, wait times
were measured inconsistently and were not defined in a standardized manner; making wait time
calculations between jurisdictions subject to error. Through a highly collaborative effort and a
unified framework, we have now identified and implemented with greater detail specific time
points and other data elements that more clearly define wait times specific to total hip and knee
arthroplasties. Meeting with MSK central intake clinic staff and clinicians were a primary

resource for understanding which data elements were feasible to collect across the province.
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Through these meetings, we were able to gather real-time information that will allow us to make
informed health policy decisions in the future. To complement the valuable clinically based data
we received, the expert committee helped set the framework for the Wait Times Rules from an
organizational perspective.

The involvement of the MSK central intake clinic staff has been vital to improving
patients’ perspectives. Aside from their ability to explain to patients the streamlining of
coordinated multidisciplinary services offered through these central locations, they also explain
to patients how they are part of a provincial initiative that aims to more closely monitor and
decrease patient wait times. In this way, clinic staff can further ease patient concerns regarding
having to wait too long for their surgery and possibly experiencing more pain symptoms and
further functional decline. Significant effort was also directed towards facilitating
communication between the MSK central intake clinics and the expert working group in order to
finalize the data elements.

In the Wait Times Rules we addressed this issue of geographical location by including
MSK central intake clinics with patients residing in both rural and urban centres. Geographical
location has not been closely examined until now. However, if every patient in every zone is
combined into one wait time, we hide substantial heterogeneity that is not accounted for in the
benchmarks. Recognizing that aggregate wait times mask the differences that covariates such as
age, comorbidities, geography, gender, etc. can create in wait times, our collaborative initiative
to develop a tracking system will also facilitate the management of the provincial wait lists to
recognize relevant high-risk subgroups.

Overall, the development of the Wait Times Rules has enabled us to separate out
elements of the wait time from the point of referral to the point of surgery. Having progressed
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this far, our attention will now focus on system factors that can be improved upon by operational
changes. Our next step will be to compare the decision date to the ready date in order to quantify
time spent in optimization or preparation for surgery.

The Wait Times Rules also catalyzed the process to develop an electronic referral system
from primary care to specialist care; this is currently in progress through AHS. Once developed,
this electronic referral system will enable the tracking of referrals on a province-wide basis for
all elective surgical procedures, with automatic time-stamping of the seven key dates established

in the Wait Times Rules.

5.4 Conclusion

The development of the Wait Times Rules for hip and knee arthroplasties has laid the foundation
to develop online referral of appropriate patients from primary care to specialist care plus enable
subsequent tracking and feedback to enhance workflows and eliminate waste. The Wait Times
Rules will track wait times across the full continuum, from the referral date through to surgery
date. The rules will also help inform decisions about health policy options such as offering the
next available surgeon. At institutions where queue lengths are long, policy makers may consider
a redistribution of cases to another institution, with the aim of reducing treatment delays.

Standardized definitions and a standardized approach in the way wait times data are
collected will give planners the means to accurately assess inventory and determine the number
of patients waiting, where they are waiting and for how long on a real-time basis across the
province and in each service zone. Current systems do not measure or report waiting times across
the full continuum of time from the referral date through to surgery date. Measuring only the

wait times from consultation to surgery can cause unintended consequences when strategies to
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meet benchmarks are focused only on reducing this specific waiting time — wait times from
referral to surgeon consult may increase, resulting in no benefit to the patient in terms of a
shorter overall waiting time. In addition, current systems do not differentiate system failures
from patient choice to wait — all waits are attributed currently to the system. The Wait Times
Rules distinguish between involuntary versus voluntary wait times to differentiate between waits
that are a consequence of system performance versus the result of a patient’s choice to wait.
Collectively, this information will help identify trends in waiting times and more appropriately
direct improvement efforts.

As more data are collected, we also will gain a greater depth of understanding of the
voluntary factors that influence waiting times and any trends in patient characteristics associated
with these factors. We may find potential avenues by which to reduce waiting times through
enhanced patient education strategies by addressing any concerns related to patient factors that
could lead to longer wait times (e.g. concerns over weight loss prior to surgery, smoking
cessation strategies).

The ultimate goal of the Alberta Wait Time Rules is to eventually meet the current
Alberta-specific benchmark of 14 weeks from consult to surgery for 90% of patients needing a
total joint arthroplasty. Future system-based initiatives to reduce wait times may include
enhanced care map tracking and the implementation of real-time electronic alerts when wait
times exceed benchmarks. These types of strategies may significantly enhance care path flows,
improve timely decision-making and reduce wait times even further for total hip and knee

replacements.
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Figure 10: Data elements defining hip and knee arthroplasty wait times according to the Alberta Wait Times Rules
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Table 22: Development phases of the Alberta Wait Times Rules

Wait Times Rules Development Phases and Actions

Phase one: Feasibility of a Standardized Provincial Approach to Measuring Waiting
Times
» Determined feasibility of developing a provincial wait time tracking system and to

identify key measures of system performance.

Phase two: Consultation with Experts
» Received expert feedback on the Wait Times Rules needed for a provincial tracking

system

Phase three: Finalizing the Wait Times Rules
» Final draft endorsed by Working Groups including proposed framework and waiting
times definitions.

Phase four: Implementation of the Wait Time Rules
» Implementation of the Alberta provincial tracking system for hip and knee arthroplasty

with clinic sites collecting data by July 2010.

Phase five: Integration of the Wait Time Rules into Government Policy
» Integration of Wait Time Rules into the Alberta Wait Time Policy document by the
Government of Alberta Dec 10, 2011.
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Table 23: Data elements in the Alberta Wait Times Rules minimum dataset

Data Element

Abbreviation Rationale

1.
2.
3.

10.

11.

12.

13.

14.

15.

Patient’s family name

Patient’s given name

Patient’s unique lifetime identifier
(ULD)

Patient’s date of birth

Patient’s sex

Joint (Hip, Knee) for which
patient was referred (or is being
assessed if this is a second joint)
Side (left, right, bilateral)

Date specified on the referral

Date referral received by clinic
Next available surgeon or first
and last name of surgeon patient
is assigned to

Patient accepted next available

surgeon (Y/N)

Date of consultation by MSK
physician

Actual date of consultation by
surgeon

Date of decision to proceed to
surgery

Date patient is ready (medically,

functionally, socially) for surgery

T

Referral

Received

TMSK

T

Surgeon

T

Decision

TReady
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Patient identification.
Patient identification.

Patient identification.

Patient identification.
Patient identification.

Case identification

Case identification

To measure variances between date of
referral and date referral is received.
Starting point for wait for consultation.

Stratifying appropriate wait list.

If next available is not accepted, patient
wait for a specific surgeon waiting
period begins

Stratifying appropriate wait list. Possible

ending point for wait for consultation.

Ending point for wait for consultation.

Beginning point for wait for surgery.

Includes patient deferrals, necessary

medical preparation time and other



Data Element Abbreviation Rationale

voluntary waiting time from wait for
surgery.

16. Date of surgery Ending point for wait for surgery.

Surgery
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Chapter Six: Analysis Article 1: Improving the Primary-to-Specialist Referral System for
Elective Hip and Knee Arthroplasty in Alberta: Accessibility, Referral Appropriateness,
and Efficiency

6.1 Introduction
Waiting lists are used to manage patient access to specialists for many surgical procedures in
Canada, with long waiting times being a concern.*>'®®> A prime example is the surgical
management of hip and knee osteoarthritis. Increased incidence and persistently long waiting
times have resulted in Canada’s First Ministers declaring hip and knee total joint arthroplasty
(TJA) a priority area.® TJA is an end-stage intervention for osteoarthritis (OA), a degenerative
condition of the hip and knees present in up to 40% of individuals over 70 years.**1%1%° Hip
and knee referrals to musculoskeletal (MSK) specialists are often inconsistently measured, with
incomplete referral content, resulting in processing inefficiencies and unnecessary delays for
patients.15'49'1°°'124'126

The specific goal was to evaluate current referral practices at three MSK specialist clinics
in Alberta through mixed methods, using three quantitative system measures reflecting quality of
care: accessibility (waiting times for referral processing), appropriateness of referrals (complete
and correctly directed referrals), and efficiency (clinic time processing referrals), using a
retrospective cohort of patients and consistent measurements for referrals and times. This
chapter was designed to evaluate waiting times from the primary care provider (T_referral) to an
orthopaedic specialist (T_surgeon), and steps in between, for patients who have been referred to
MSK clinics (Table 24 shows timestamps for each step). It also addresses how many patients

awaiting TJA in those settings will choose a specific surgeon or the next available surgeon. With

regard to referral appropriateness, this chapter addresses whether referral forms sent to
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specialists are complete enough to be processed at the surgeon’s office. This is addressed by
describing and analyzing the existing hip and knee referral process from T_referral to
T_surgeon. With regards to efficiency, this chapter evaluates in detail the processes and timing
for evaluation of referrals to clinics. The measures of accessibility, referral appropriateness, and
efficiency provide a comprehensive view of clinic practices and statistics, and a framework to
determine the effectiveness of future process-enhancing tools and reduce inefficiencies in

referral processing.

6.2 Methods
6.2.1 Clinics and patient population

In Alberta, there are currently nine MSK clinics located throughout the province accepting
patients for TJA consultations. Three representative clinics among those volunteered as pilot
sites for an evaluation of their referral processes through the Alberta Hip and Knee Arthroplasty
Working Group of the Bone and Joint Clinical Network (BJCN) of Alberta Health Services
(AHS), the provincial organization responsible for health care delivery for 3.7 million Albertans.
These volunteering clinics represent approximately one-third of hip and knee referrals in Alberta,
and have different characteristics ranging, among several, from complexity of the patient based
on ASA standards to technological use based on reliance on paper records (Table 25) and rules
for processing referrals (listed in Results section 6.3). The patient population of this study
includes only incoming individuals having hip or knee pain with evidence of arthritis in a
previously non-replaced joint. Second joint pain and revisions are routed directly to the surgeon,

while referrals for rheumatoid arthritis are routed by the clinics elsewhere.
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6.2.2 Measurement outcomes

Three system performance metrics were selected to evaluate referral processing performance.
These metrics were defined based on the Health Quality Council of Alberta’s Alberta Quality
Matrix for Health, which was adapted from the Institute of Medicine.***" Detailed waiting time
and referral appropriateness definitions are listed in Appendix A.

e Accessibility: Obtaining health services in a reasonable time. This is measured by
consistent waiting time elements, the percentage of patients selecting a next available
surgeon, and attempting to determine if waits are due to voluntary, patient-related causes,
or involuntary, system-related causes.

e Appropriateness of referrals: Health services based on evidenced-based practice. This
thesis does not analyze appropriateness of the patient for a consultation''*, but whether a
referral contains all necessary information for the clinic to make an accurate assessment
of the need for surgical assessment. This is measured by the percentage of complete and
correctly directed referrals.

o Efficiency: Optimal use of resources. This is measured by the clinic time spent per

referral on specific processing tasks.

6.2.3 Research methodology

This study used mixed methods, including semi-structured interviews, time studies, and
retrospective chart reviews to collect qualitative and quantitative data describing current referral
processing performance at each clinic:

1) Initial clinical visits. At these visits, a semi-structured interview occurred between

researchers and clinical staff. This produced a map of choices and the paths a patient referral
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could follow, which were plotted using Microsoft Visio. A list was made of data variables which
were electronically tracked at the clinics. After these clinical visits, performance measures were
chosen.

2) Time tracking. At each clinic, personnel who process referrals were tracked using time
studies. This timed clinic staff at various steps of referral processing, and gave researchers an
opportunity to ask detailed questions regarding referral processing.

3) Patient chart review. Researchers reviewed information from a retrospective sample
of clinical charts from January through October 2010 and extracted information using a
standardized data template. This allowed for consistent timestamps to be collected for patients at
each step in referral processing and determining information included on the referral form for
each patient. Two outcomes were selected for determining sample size: improving the
percentage of complete and correctly directed referrals (from an a priori estimate of 65% to 99%)
and decreasing waiting times between the time a referral was first made and the time a first
surgical consultation occurred (by 10%). To achieve 80% power, 127 patient charts at Clinic 1,
41 at Clinic 2, and 50 at Clinic 3, were sampled by researchers. Charts were chosen to maintain

a 60%/40% knee-to-hip ratio.

6.2.4 Descriptive analysis

Means and medians for the accessibility, referral appropriateness, and efficiency variables were
estimated. Graphs displaying the dispersion of these variables, as well as additional stratification
and statistics such as standard deviations and ranges, are available upon request. Data was

originally compiled on a Microsoft Excel worksheet, with analysis of results completed using
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Stata 10. Ethics approval was received from the Conjoint Health Research Ethics Board at the

University of Calgary (ethics number E-23601).

6.3 Results

A generalized referral processing map for the clinics is shown in Figures 11-12. Referrals are
produced by a referring provider (T_referral), received (T_received) and triaged by the MSK
clinics with incomplete information collected by staff at the clinics (T_complete), followed by
patients potentially receiving MSK screenings from an MSK specialist that assessed patients for
further treatment (T_MSK) and surgical consultations from an orthopaedic surgeon that screened
patients for TJA candidacy (T_surgeon). All three clinics had a defined process for incoming
referrals and rules for deeming referrals complete, however those rules were different between
the clinics. The three clinics each employed surgeons, physiotherapists, occupational therapists,
nurses, medical office administrators, and program administrators. Several differences exist
among the clinics. MSK specialist triaging and next available surgeon options are unavailable at
some clinics (Table 25), limiting patient accessibility. Multiple staff at each clinic process
referrals, resulting in different processing times at each clinic.

Accessibility outcomes are listed in Table 26. The mean waiting time it took a referral to
be acknowledged from a referring provider ranged from 3 to 8 days per clinic, with 252 days the
maximum for any referral. Determining whether a referral is complete and correctly directed,
and attaining information, ranged from 4 to 16 days, with 296 days the maximum for any
referral. From when a referral was deemed complete to when a surgical consultation took place
had a mean ranging from 42 to 131 days, with 293 days the maximum for a referral. At the two

clinics where the option for a next available surgeon was given, it was chosen by 71% (n=90)
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and 80% (n=40) of patients, respectively. Patients who selected a specific surgeon do wait
longer, by 36% at Clinic 1 and 14% at Clinic 3.

Determining referral appropriateness depended on clinical requirements and rules, which
differed at the three clinics, and are listed in Table 27. For Clinic 1, these required elements
were originally completed in 100% (n=127) (demographics) and 90% (n=124) (x-ray report) of
referrals, with 73% (n=93) (medical urgency) of referrals having optional requirements
completed. This resulted in a total of 80% (n=102) of referrals accepted upon first receipt. At
Clinic 2, 97% (n=40) (demographics and x-ray report), 42% (n=17) (height and weight) and 39%
(n=16) (BMI) were originally completed. This resulted in a total of 46% (n=19) of referrals
being accepted upon first receipt. At Clinic 3, 98% (n=49) (demographics), 94% (n=47) (x-ray
report), and 65% (n=33) (previous patient medications) were originally completed. Due to
software limitations, acceptance status could not be determined at Clinic 3. Fewer than one
quarter of referral forms would have been considered as fully completed with respect to a
standardized provincial referral. When given, validated Western Canada Waiting List (WCWL)
urgency questions were not completed on the majority of referrals.'*® MSK physician screeners
were used to differentiate between patients of low urgency who could be medically managed,
and high urgency, possible surgical candidates. A total of 87% (n=110) and 38% (n=19) of
patients at clinics 1 and 3, respectively, saw an MSK physician. Of those, 33% (n=36) of
patients at Clinic 1 and 63% (n=12) at Clinic 3 were assessed as being nonsurgical at the
screening. Patients with referrals first accepted saw 75% and 53% lower waiting times at Clinics
1 and 3 between T_referral and T_complete.

Efficiency measures estimate staff time for different referral processing steps (Table 28).
A range of 6 to 80 referrals were processed per week, with initial processing occurring daily to
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once a week, depending on staff availability. Deeming a referral complete took approximately 2
minutes by the initial reviewer. If a referral was deemed complete and correctly directed,
follow-up time for a nurse to accept or deny the referral (based on evidence of OA) was 4
minutes. Incomplete information increased the time necessary to process a referral, with the
processing time both increasing in variance and often not just incurred at one specific date,
which increased patient waiting time further. Denied referrals required explanation in letters to

referring providers, taking 1 to 5 minutes per referral.

6.4 Discussion

This chapter showed that current referral processing is subject to problems from inconsistent
information on referrals that don’t match the variable referral appropriateness criteria of the
receiving clinic, with 20-54% of referrals initially denied upon arrival to clinics. Without the
knowledge of the patient or their referring physician, patients are put in a holding pattern until
missing information is sent and are thus not properly triaged to medical management, an MSK or
multidisciplinary triage team assessment, or to a surgical consultation. The mean waiting time
(per clinic) from T_referral to T_surgeon of 51 to 139 days, with one referral taking 486 days to
result in a surgical consultation, is not currently tracked by publicly available measures. System-
related reasons for waits — the interval between T_referral and T_complete, where a patient has
no ability to influence the referral — account for at least 11% to 16% of the total waiting time.
These waits included delays from staff not having time to immediately process referrals and
delays in obtaining information to complete a referral. No further information on system-related,
or patient-related waits, could be noted from patient charts. Put together, patients have no idea

how long expected waiting times are from a first referral to a surgical consultation, and face
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longer delays due to processing inefficiencies arising from incomplete and incorrectly directed
referrals. Some options, such as a next available surgeon option, may reduce these uncertain
waiting times when offered to patients. With the waiting times estimated above, proper
benchmarks can now be set for this priority area, with the aim of reducing delays in receiving
care and surgery. The usage of MSK screeners in the treatment pathway has been shown in this
evaluation, and elsewhere, to increase accessibility and improve the ability of clinics to properly
triage, giving patients correct treatment at the correct time.

These outcomes result in some interesting comparisons to previously published studies.
The waiting times from T_referral to T_surgeon suggest that patients had to wait longer than
maximum acceptable waiting times for surgery.® Patient uptake of a next available option was
greater than some previous estimates, and implies patients do value accessibility.”*!" The
percentage of referrals initially not accepted due to lack of information or a patient not being
appropriate for consultation reflects dissatisfaction previously noted by specialists regarding
referral information.®** Referrals that do not contain sufficient information do not allow
patients to be triaged into medically managed and surgical groups, which potentially increases
waiting times for both groups.® Correspondingly, poor feedback from surgeons to primary care
might result in patients being lost and not receiving therapies when transitioning between
providers.*

Several limitations exist in this analysis. The selection of patient charts, though intended
to be representative, may not be, especially with some clinics eliminating patient records for
denied referrals. The time studies may have resulted in improved productivity among clinical
staff, due to third party observation. Voluntary causes of waiting were not tracked at any clinic,

resulting in voluntary reasons for waiting, such as specific patient choices, not separated from,
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current waiting time calculations. Finally, only three clinics were chosen for analysis, meaning
the results may not be generalizable across Canada or elsewhere. However, as noted in the
methodology and in Table 25, the clinics had characteristics which are representative of the nine
clinics throughout Alberta and the findings may have relevance to other systems and countries.

A referral tool that incorporated several of these changes would produce better outcomes
for both patients and the healthcare system. A non-passive intervention, such as an electronic
tool, for processing referrals would be more effective at increasing the percentage of accepted
referrals, confirming elements such as x-rays and BMI are on sent referral forms.*® This would
be accomplished by ensuring referrals are complete and correctly directed, eliminating multiple
referral queues arising from different completion requirements. This would also increase
efficiency by reducing clinical staff time needed to process the referrals.'®> Reducing
inefficiencies also would reduce involuntary waiting times, with patients receiving treatment
faster. The outcome measures, combined with changes in referral processing that are highlighted
in this chapter, still need to be evaluated, either as a proof-of-concept or a simulation.

This chapter analyzed referrals for elective hip and knee arthroplasty, from initial referral
to surgical consultation, using consistent definitions and performance measures to determine
where possible gains could occur. Referral processing times make up a substantial percentage of
total waiting times for patients. This chapter shows that referral processing can be improved,
which could lower waiting times, increase the percentage of complete and correctly directed
referrals, and improve patient management by clinics. Future work is needed to determine the
quantifiable impact of these results under different policy and practice scenarios, and whether an

electronic referral tool could produce these expected gains to system measures.
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Table 24: Definition of waiting times from ABJHI

(adopted from Alberta Bone and Joint Health Institute)*®

Abbreviation

Timestamp

Definition

TO

T _referral

The date on the referral form from a referring provider to the MSK
clinic.

T_received

The date a referral form is received by the MSK clinic.
This is the date on the faxed referral form.

T_complete

For Clinic 1, the date a patient was accepted and a notice was sent
to the referring provider.

For Clinic 2, the date the referral was screened with all required
elements were present, and was sent to the surgeon for evaluation.
For Clinic 3, the date the referral was evaluated by a clinic
administrator and scheduled for a consult or MSK screening.

Not present in the BJSCN endorsed waiting times

T_MSK

The date a patient visited a MSK physician for screening to
determine whether a patient is a surgical candidate, or is
nonsurgical.

T1

T_surgeon

The date a patient first consulted with an orthopaedic surgeon for
evaluation and determination for surgery for hip or knee OA.

T2

T_surgery

The date a patient has joint arthroplasty completed by an
orthopaedic surgeon.
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Table 25: MSK clinic pilot site characteristics

Connectivity

Number | MSK . .
i ; between Complexity | Technological
Setting of option i
. surgeons and | of patients use
surgeons | available L
clinics

Clinic 1 Multi-
~ Highl Handle all
2000+ Urban surgeon | Yes . gty . Very advanced
referrals per integrated complexities
year (10-20)
Clinic 2
~200-400 Rural Single- NG Moderate Low Moderately
referrals per surgeon integration complexities | advanced
year
Clinic 3 Multi-
~400-2000 Midsized suraeon | Yes Moderate Handle all Moderately
referrals per | city J integration complexities | advanced
year (2-9)
Alberta Z Urban |\ 1utti-
Total

_ surgeon
~ Midsized ; - - - -
18,000 i 3 Single-
referrals per city
- 3 Rural surgeon
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Table 26: Summary statistics for clinics -- accessibility (measured in business days)

Processing Step Clinic 1 Clinic 2 Clinic 3

Mean days 8 3 7
(1) Receipt of referral | Median days 2 2 2

90" percentile | 16 4 15
(2) Deeming referral | Mean days 15 4 16
complete and Median days 3 1 11
correctly directed 90™ percentile | 60 4 20

Next Next Next
(3) Follow-up after available | available | available
referral is deemed option option not | option given
complete given applicable
MSK Chart MSK
- screening | review screening

sl)s:\t/l SK Specialist Mean days 40 2 63

Median days 41 1 49

90" percentile | 74 2 116
(5) Patient Feedback | - - - -

. Mean days 81 42 131

gnil::?;;?:n Median days | 76 32 134

90" percentile | 129 50 198
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Table 27: Summary statistics for clinics — referral appropriateness

Processing
Step

Clinic 1

Clinic 2

Clinic 3

(1) Receipt of
referral

(2) Deeming Accepted: n=102 (80%) n=19 (46%) Unknown %

referral Pending: n=17 (13%) n=20 (49%) accepted

complete and | Denied: n=4 (3%) n=0 (0%)

correctly Unknown: n=5 (4%) n=2 (5%)

directed

(3) Follow-up 87% of referrals | 100% of referrals 38% of referrals

after referral is directed to MSK | reviewed by directed to MSK

deemed surgeon

complete

(4) MSK Screened by Chart review by Screened by

Specialist surgeon-trained | MSK surgeon surgeon

Visit clinician

(5) Patient 71% of original | 100% of original 76% of original

Feedback refer_rals go to refer_rals goto refer_rals goto
surgical consult | surgical consult surgical consult

(6) Surgical 83% deemed 83% deemed 100% deemed

Consultation surgical surgical surgical
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Table 28: Summary statistics for clinics — efficiency

(1) Evaluation of

(2) Entering referral

(3) Feedback to

(4) Scanning in

referral for into clinic electronic | referring provider information
completeness medical record

Clinic 1 ~2 min ~1 min (by office ~1 min for accepted | ~8 min (by the
(by the office admin) ~2 min for office admin)

~12-13 admin) pending/denied

minutes (by office admin)

per

referral to

process

Clinic 2 ~2 min ~2 min (by surgeon | ~2 min for accepted | <N/A> (records
(by the surgeon admin) (by clinic admin) at the clinic are

~9-14 administrator) ~ 3 min (by the ~2-5 min for pending | all paper based)

minutes clinic admin) (by surgeon admin)

per ~5 min for denied

referral to (by surgeon admin)

process

Clinic 3 ~2 min ~2 min (by clinic ~2 min for accepted | <N/A>
(by the clinic admin) (by clinic admin)

~11-15 administrator) ~5-7 min for pending

minutes ~ 4 min (by the (by surgeon admin)

per clinic nurse) ~1 min for denied

referral to (by clinic admin)

process

Waits for clinic staff to retrieve information from elsewhere are included in patient waiting times

(Table 206) for accessibility.
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Referral made by referring provider

[ T_referral

}

Receipt of referral

Referral form received from referring provider

(referral date)

_T_received
Eceived date)

If available,
is specific surgeon, or next available,
specified?

Next available Specific surgeon

Directed

Through next
available nurse

Through medical office
administrator

Deeming Referral Complete and Correctly

T_complete

[ (completion
date)
Info sent S referral form complete an
correctly directed?
Mo, but can be remedied ‘r\'es — o

. | | X ~
o - Request to referring - Patient put on wait list;
(90 é provider for more - Acceptance notice with estimated Denial notice with reason
28 _|nforma_m0n wait t'”’!“*‘: . faxed to referring provider
3 2 - Pending notice faxed to 1) faxed to referring provider
5 referring provider 2) mailed to patient

Figure 11: Generalized referral pathway from time referral is made to time referral status

is determined
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If netjltt available Referral accepted by hip
option given: s
As surgeon fime and knee clinic
o opens, surgeon's
£ staff requests next
2 available patients
3] from the central nurse decides if patien
‘2 intake administrator should see MSK physician;
:g patient scheduled by
7] — . .
= T_MSK (MSK
o s i Should attend,
x [physician date) eheduled Should notattend—______
= Patient does not attend
MSK screening MSK screening
1
[ e MSK \'F] o MSK ph
- sician L physician
5 MSK physician phy MSK physician .
® SK physcia recommends SKp ysicla assesses patient
2 recommends nonsuraical assesses patient suraical
H nonsurgical Patient wants surgical Patient wants medical
% Patient agrees Patient agrees
s surg%ery : management
g T_consult N‘
2 (consult date) atient attends
5 surgical consult
g
=]
O
T
g
=
@ SUrgeon assesses Surgeon assigns Surgeon asseses
patient nonsurgical long-term optimization patient surgical

Figure 12: Referral pathway from acceptance of referral to surgical consultation

188



Chapter Seven: Analysis Article 2: Potential Outcome Changes from Enhancements to the
Primary-to-Specialist Hip and Knee Referral System in Alberta

7.1 Introduction

Reducing waiting times as measured from referral date to specialist surgical consultations to
operating time are a priority for Canadian First Ministers.?> Long waiting times occur during the
referral process for surgical consultations. Waiting times from when a referral is made by a
referring provider to a consultation with an orthopaedic surgeon for total joint arthroplasty (TJA)
ranged from 51 days to 139 days at three sampled hip and knee MSK clinics in Alberta (Chapter
6). Current benchmarks are focused on surgical waiting times, however, recent goals have been
set to reduce consultation waiting times to one month.>*

Several initiatives have been developed, are being implemented, or have been
implemented, in an effort to reduce waiting times closer towards those benchmarks. Wait Times
Rules are a set of rules developed and endorsed by Alberta Health Services (AHS) in 2011 that
provide consistent measurement of steps in processing patients for musculoskeletal (MSK) TJA
from diseases such as osteoarthritis (OA) (Chapter 5). Using these Rules to breakdown referral
processing steps, areas where system-related waits occur can be determined. From the time a
referral is generated by a referring provider to when a referral is received and accepted by the
clinic and a surgical consultation occurs (Table 24), these rules highlight processing steps where
an inconsistent referral process could lead to incomplete and incorrectly directed referrals
causing access delays for patients.

Standardized referral forms provide a consistent, complete template for referral
information to be transmitted to a specialist, minimizing variation in processing referrals and

treating patients that result from incomplete or inappropriately directed referral form
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documentation. When incorporated with the Wait Times Rules, referral processing times can be
accurately tracked. This assists in dividing surgical consultation waiting time into involuntary,
system-related delays and voluntary, patient-related delays. These elements, in addition to next
available specialist or specific surgeon options, availability of MSK screening by surgeons or
other trained providers at clinics, and electronic referral tools, have been incorporated elsewhere
as standalone tools or in comprehensive referral tool enhancements.®#>41"1172 primary
outcomes for these studies have been to measure the decrease in waiting times for surgery, or the
increase in the percentage of appropriate referrals being sent from a referring provider to a
specialist.

To determine if a standardized electronic referral tool for hip and knee arthroplasty could
potentially improve current referral practices, this study first collected information from three
Alberta MSK hip and knee clinics, developed scenarios where referral system elements could be
enhanced, and applied the clinic data to the scenarios to measure the changes in outcome data.
The impact upon the outcomes:

1) waiting time for surgical consultations, and

2) the number of incomplete and incorrectly directed referrals to specialists
were measured using four different scenarios:

1) increasing next available surgeon availability,

2) increasing the number of completed referral requirements,

3) increasing usage of alternative care providers such as surgeons, advanced practice

physiotherapists (APPs) or nurses for MSK screening, and

4) measuring voluntary and involuntary surgical consultation waiting time.
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The scenarios used data derived from an MSK referral project in Ontario as a comparator value.
The results of the scenario analyses provide a picture of how Alberta could potentially reduce
waiting times for TJA patients and increase system efficiency by using an electronic referral tool

combined with the characteristics mentioned in each scenario.

7.2 Methodology
7.2.1 Intervention: An electronic referral tool

Referrals for patients seeking elective TJA for the hip or knee in Alberta are currently sent via
fax from referring providers to orthopaedic MSK hip and knee clinics. The referrals often
contain varying information about patients such as reasons for referral, medical status, and acuity
data, but these data are often inconsistent. Referrals arrive in varying states of completeness,
hampering efforts by clinic staff to triage patients and result in longer involuntary surgical
consultation waiting queues.

A proposed electronic referral tool for Alberta aims to reduce the current wait for referral
transfer to a clinic for screening and surgical consultation. This referral tool will introduce a
consistent referral template with the objective of reducing the number of inappropriate referrals
to orthopaedic surgeons, thus decreasing waiting times for patients through better tracking and
processing of referrals. By separating waiting times into patient-related and system-related
causes, reported waiting times will decrease, and a focus can be made on system-related issues
which increase clinic time spent processing referrals. Four elements — next available surgeon
selection, complete referrals, MSK assessments, and more accurate measurement of patient-
related waiting time through the Wait Times Rules — could be implemented via an electronic

referral tool into referral processing.
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7.2.2 Primary data: Alberta MSK hip and knee clinics

Data collection from the Alberta MSK hip and knee clinics has been described previously in
Chapters 3 and 6. Briefly, three representative MSK hip and knee clinics in Alberta volunteered
to participate in this study. These clinics varied operationally as noted in Table 29. These data
were collected through semi-structured interviews, a chart review of event dates for patients who
had referrals accepted at the clinics, and a time studies tracking time spent processing referrals
and the number of denied referrals at each clinic. Follow-up interviews with clinic staff took
place after clinic analyses were completed to answer additional questions and receive face
validity on the variables and their results. The data inputs used for the analyses are summarised

in Table 30.

7.2.3 A comparator: Hamilton, Ontario

Data for providing comparator estimates of the analyses was courtesy of the Regional Joint
Assessment Program (RJAP) in the Hamilton Niagara Haldimand Brant Local Health Integration
Network (HNHB LHIN) in Southern Ontario.*® Primary care providers referred patients with
hip and knee pain and disability to one of three multidisciplinary clinics for review and triaging,
with patients requiring surgical consult given a next available surgeon option. This is similar to
the proposed referral system for Alberta. The referral was first assessed by clerks who obtained
complete referral information from referring providers. Once accepted, advanced practice
physiotherapists (APPs) took the lead as case managers in assessing patients, directing care and
evaluating the appropriateness and acuity of the patient at the clinic. All patients were evaluated

by the APPs: acute patients were forwarded onto orthopaedic surgeons for surgical review. The
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goals were to reduce surgical consultation waiting times and to decrease the number of
inappropriate referrals seen by a surgeon.

The 700,000 person region had a central intake clinic and advanced nurse practitioner
triage structure introduced for TJA. Approximately 2800 people per calendar year were referred
to the RJAP, which was started in 2007. Hamilton data from April 2009 through September
2010 were used as a reference comparator for the Alberta program: referral enhancements in
Hamilton had been fully implemented by 2009, and the outcomes from the RJAP serve as a
target reference point for implementation of the referral process enhancements in Alberta.
Hamilton clinic information was extracted regarding waiting times, the percentage of patients
attending a screening prior to a surgical assessment, the percentage of patients receiving surgical
assessments from an orthopaedic surgeon, and the percentage of referrals with next available

surgeon selected, as listed in Table 30.

7.2.4 Definition of outcomes

Two measures have been chosen to populate and use as outcomes for the analyses. These

measures representing quality of care are adapted from the Institute of Medicine and the Health

Quality Council of Alberta frameworks, and are system-based performance measures for

primary-to-specialist referral processing:***’

e Referral appropriateness. This variable measures whether a referral received by a
specialist surgeon or clinic is complete and correctly directed for treatment at a hip and
knee clinic, which potentially leads to a patient being accepted for consultation with an

orthopaedic surgeon. This definition can also be expanded to triaging of patients: are

patients who are highly urgent (according to the referral) being routed expeditiously for a
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surgical consultation, and are patients who are less acute (according to the referral) being

routed to an MSK screener, such as a surgeon or trained MSK clinician, for assessments

to determine the surgical appropriateness of these patients.

e Accessibility. This measures waiting time, in total time from when a referral was made

by a referring provider to a consultation with an orthopaedic surgeon by specific steps.

Specific wait times analyzed in this chapter, endorsed by AHS (Figure 13 and Table 24)

include:

o

o

Date referral was made by a referring provider (T_referral)

Date referral was received by an MSK clinic (T_received)

Date referral was accepted by an MSK clinic (T_complete)

Date patient was seen by an MSK screener for a preliminary assessment (T_MSK)

Date patient was evaluated by an orthopaedic surgeon (T_surgeon)

Some parts of the time interval from referral (T_referral) to the orthopaedic surgeon consultation

(T_surgeon) can be considered ‘involuntary waiting time’ caused by health system referral

processes over which a patient has no control. Of equal note, a portion of these times are

voluntary waiting time, which is a part of the wait directly impacted by patient decisions

(Chapters 3 and 5).

7.2.5 Development and design of scenarios

Four scenarios were designed for testing in the scenario analyses: province-wide next available

surgeon, standardized referral forms, MSK screening, and separation of voluntary from

involuntary-related waiting times for consultation with an orthopaedic surgeon. These scenarios

represent potential referral system elements which, incorporated into an electronic referral tool,
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would reduce waiting times via increased patient choice, more accurate referral information from

the referring provider to the specialist, increased number of patients that are screened (and hence

triaged), and more accurate waiting time measurement. These scenarios were created in

consultation with project analysts and managers at the Alberta Bone and Joint Health Institute

(ABJHI), which evaluates bone and joint practices in Alberta. These scenarios were discussed

with clinicians in semi-structured interviews for face validity regarding their applicability to their

practices. Scenarios included:

Scenario 1: Next available surgeon option. This option, given on standardized referral
forms in Alberta for hip and knee TJA referrals, provides patients and referring providers
the choice of receiving a consultation (leading up to potential total joint arthroplasty)
with the next available surgeon, as opposed to choosing a specific surgeon for the
consultation. Patients who do not choose a next available surgeon or select a specific
surgeon are automatically given the next available surgeon option at all clinics.

A proposal exists to expand this option to a provincial-wide next available surgeon
model. If family support is available for a patient through follow-up care, the patient
should be allowed to choose any clinic across Alberta. With an electronic referral tool
tied into EMRs and MSK clinic scheduling systems, waiting times for each clinic and
surgeon would be provided to the patient and referring provider, facilitating the choice of
clinic. Full access to waiting times is likely to lead a proportion of patients to choose a
next available surgeon, unless patients wish to choose only surgeons with positive
reputations, thereby resulting in a dichotomous pattern of waiting times: long for those

with positive reputations, shorter for other surgeons. This would potentially lower
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waiting times across Alberta. This is quantified by the current difference between those
who specified a specific surgeon and all other patients.

Scenario 2: Fully completed and standardized referral forms. Processing rules for
patients at clinics vary, such that referring providers frequently provide incomplete or
incorrectly directed referrals. As a result, clinical staff are burdened with the need to
retrieve the appropriate information to process a referral, increasing patient waiting time.
With an electronic referral tool, requirements for each clinic or each specialty could be
highlighted on a standardized form. A referral could not be submitted to the specialist
without having all required elements complete. Though this would not eliminate all
errors, such as incorrect x-rays, it would markedly decrease omissions and errors on
referral forms. Waiting times for surgical consultation will potentially be reduced. This
is quantified by the current difference between initially completed accurate and initially
incomplete referrals.

Scenario 3: MSK screening of patients for triaging. Staff at MSK clinics who do not
have MSK specialist screeners (APPs, nurses, or surgeons) who assess patients (primarily
non-urgent, lower-grade osteoarthritis patients) are compelled to triage patients for
treatment based on referral content and supporting documentation. This potentially leads
to inconsistent triaging depending on referral quality, and as a consequence to
nonsurgical patients unnecessarily waiting for a surgical consultation instead of receiving
prompt medical management.

With an electronic referral tool, standardized referral forms would contain urgency
questions that are derived from the validated Western Canada Wait List consultation
urgency questionnaire for hip and knee arthroplasty. This information can provide clinics
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the information to properly triage and determine the urgency of a patient.**® Combined
with increased usage of clinic MSK screeners, it is expected that unnecessary surgeon
consultations would be reduced. This would decrease waiting times for patients assessed
surgical or deemed urgent, enable immediate routing to surgeons, and provide surgeons
more time with complex patients and for surgeries. This is quantified by the difference in
waiting times between patients who attend an MSK screening before a surgical
consultation and patients who attend a surgical consultation directly.

Scenario 4: Voluntary versus involuntary waiting time. Currently, waiting time is not
divided and measured between voluntary and involuntary causes. Voluntary delays are
patient-related causes of waiting such as personal and social reasons that lead the patient
to choose to delay treatment or a surgical consultation for hip or knee pain. Involuntary
delays are system-related causes where a patient is not choosing to delay treatment for
hip or knee pain, for example caused by system delays where a referral was incomplete or
incorrectly directed to a specialist office which could not treat the patient, or a clinical
delay, where a patient could not proceed with a surgical consultation due to the need for a
patient to first receive treatment from other clinicians.

An electronic referral tool would be able to separate these delays, and track when and
why patients choose to voluntarily delay treatment. These times would then be separated
from system-related causes, leading to a more transparent understanding of the causes for
waiting times, and the ability to target system interventions to reduce waiting times more
accurately. This is quantified by estimates of the current percentage of current delays

which are voluntary-related.
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7.2.6 Computation of scenario analyses

Four scenarios were developed, as mentioned in the previous section. Each scenario required
inputs and a choice of output(s). Each input was related to the estimated change listed in the
scenario: for instance, in Table 31 (Scenario 1), the effect of a province-wide next available
surgeon option on referral forms was estimated by changing the percentage of referrals with the
next available surgeon option chosen. Estimated parameter inputs were discussed and chosen by
the researchers using input from clinicians and health research analysts at ABJHI. In each
scenario, one of the inputs was a value representing the current Alberta state. Each output(s) was
(were) related to the metrics derived from the three quality dimensions mentioned in Section
7.2.4. For example, in Table 31 (Scenario 1), different waiting times were used: from
T_complete to T_surgeon and T_MSK to T_surgeon. Both mean waiting time and 90™ percentile
time (the time in which 90% of patients were seen by) were reported.

For each scenario and the respective inputs, one-way sensitivity analyses were used.
These took current system data from each clinic surveyed (Table 30), and weighted them by the
percentage of all Alberta hip and knee referrals seen each year. For instance, of approximately
18,000 Alberta referrals seen, Clinic 1, representing urban clinics, was weighted by 9000/18000
(the estimated number of referrals seen at one urban clinic multiplied by two of those clinic types
in Alberta, divided by the total number of referrals in Alberta). This weight was then applied to
all inputs and outputs.

Using Microsoft Excel, the weighted inputs were then used to calculate the changes in
each output. Each scenario used the finding that there were a percentage of patients at each
clinic which had undergone each scenario and which had not undergone each scenario. For

instance, in Table 31 (Scenario 1), some patients had chosen next available surgeon at the clinics
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and some had requested a specific surgeon at the clinics, with the exception of single surgeon
Clinic 2 where next available surgeon was not an option. These values for each choice were then
weighted to produce a province-wide estimated, weighted output(s).

Data from Hamilton was used in two ways. First, an input value was used which
approximated the current situation in Hamilton. This produced a comparator result which
showed how, with Alberta implementing a program similar to Hamilton, the output(s) would
change from the current Alberta state. These results are sensitive to potential bottlenecks in
Alberta which may not be present in Ontario. Second, these newly estimated output(s) could
then be compared to the current Hamilton output statistics, to see how wide the estimated
variations between the Alberta estimates and the current Hamilton output statistics are.
Hamilton, in essence, serves as a benchmark for estimating how Alberta might gain using an
electronic referral tool.

No discounting was used since the model timeframe was restricted to one year. The
analyses used current dependencies between variables to estimate results for each scenario: no

forecasted changes in the relationships between the input and output(s) were estimated.

7.3 Results

Properties of the three pilot hip and knee MSK clinics in Alberta are provided in Table 29. The
clinics reflect a range of characteristics with respect to the setting, number of surgeons, whether
an MSK screening process is available, and the complexity of patients who are accepted.
Characteristics of patient charts are similar to the Alberta population in 2010/11 having TJA: the
knee-hip ratio is 61-39%, exactly the same as in the chart review. Females consisted of 52% of

the sample, compared to 57% of the TJA population. The mean age of the sample was 74+6
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years, compared to 68+14 for the TJA population. All results were based off linear relationships

between output and input variables. Results for each scenario are:

7.3.1 Scenario 1: Next available surgeon option

Table 31 estimates the potential impact on waiting times from varying percentages of
referrals selecting next available surgeon. Currently in Alberta, 70% choose next available
surgeon status. Increasing this percentage to 100% will potentially decrease waiting times by
approximately a week (4 business days, from 90 currently to 86) from when a referral is deemed
complete and accepted to the time of consultation with a surgeon. This is based on referrals in
Alberta choosing a next available surgeon currently waiting 86 business days, and those
choosing a specific surgeon waiting 100 business days for surgical consultations after a referral
has been accepted. Waiting times compared to the RJAP, where 3% chose the next available
surgeon (rounded down to 0% for the analysis), are higher, with an estimate of 100 business days

if implemented in Alberta compared to RIAP’s 67 business days.

7.3.2 Scenario 2: Fully completed and standardized referral forms

Table 32 estimates the potential impact on waiting times from varying percentages of
initially completed referral forms. Currently, 77% of referrals arrive initially complete. From
current levels, having a system which increases the percentage of complete referrals to 99%
potentially decreases waiting times for an accepted referral by a mean of 3 days, with a reduction
of 1 week for the 90™ percentile measure — a 13-14% reduction from the current waiting time.
This is based off current referral processing, which takes on average 20 business days from when

a referral is made to when a referral is deemed complete if the referral is initially fully complete,
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versus 33 business days if a referral is initially not complete. The RJAP forces completion of all
referrals before acceptance, and did not track the number of incoming referrals that were

incomplete. As a result, no scenario for RJAP is listed.

7.3.3 Scenario 3: MSK screening of patients for triaging

Table 33 estimates the potential impact on waiting times, and the percentage of MSK
patients assessed surgical, from varying percentages of patients attending an MSK screening for
triaging. The net effect of changes is not significant — potentially a one day reduction from
current T_complete to T_surgeon waiting time. High acuity patients are seen faster by a surgeon
after an MSK screening than current practices where they are routed directly to a surgical
consultation (39 mean days compared to 66 mean days). This is derived from current Alberta
data, where patients who go through MSK on their way to a surgical consultation after the
referral was initially accepted have a wait of 89 business days compared to 65 business days for
those straight to surgical consultation. The wait for an MSK visit, however, took 55 business
days on average after a referral was initially accepted. This matches the RJAP, where waiting

time is higher for an APP screening compared to subsequent waits for a surgical consultation.

7.3.4 Scenario 4: Voluntary versus involuntary waiting time

Table 34 estimates the potential impact on waiting times from assuming a portion of
surgical consultation waiting times were patient-related, voluntary reasons for delay. Current
waiting time calculations assume all waiting time for a consultation is involuntary and system-
related. It is not separated, either in Alberta or at the RJAP. At clinical visits, it was determined

there was a percentage of patients which chose to delay consultations with orthopaedic surgeons.
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By assuming 5% and 10% of waiting time is voluntary, waiting times potentially decrease by a

total of one and two weeks, respectively.

7.4 Discussion
Scenario analyses were developed and applied to patient data derived from three MSK clinics
located in Alberta for potential hip and knee TJA patients. The scenario analyses gave estimated
results that changes to patient referral system elements, if implemented in an electronic referral
tool, would produce better system outcomes for hip and knee referral processing.'?31%317
Increasing the percentage of patients choosing a next available surgeon option by 30%
potentially reduces waiting times for surgical consultations by 4 days. Having 99% of referrals
meet all referral requirements potentially reduces waiting times to accept a referral by 2 days.
Having all patients attend an MSK screening will potentially increase MSK screening waiting
times, but potentially reduce waiting times for a surgical consultation. Differentiating voluntary
and involuntary waiting times, though having no effect on the waiting times for a surgical
consultation from the perspective of the patient, will potentially lead to reported waiting times
for surgical consultations decreasing with voluntary-related causes of delays removed.

Several comparisons to previous literature and Hamilton RJAP can be made. 1) The
RJAP had lower waiting times, even with the next available surgeon option not chosen as often.
However, it cannot be determined if the patients choosing next available surgeons at the RJAP
had lower waiting times. No matter the waiting times, some patients in single-surgeon locales in
Alberta may not have family support or may have other reasons to not see another surgeon
elsewhere quicker.®>®? 2) Having fully completed referral forms will reduce T_referral to

T_complete waiting times, though not to zero. Errant information such as incorrect x-rays may
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still be sent, and clinical staff do not currently process referrals immediately upon receipt. The
delays that arise can only be fully eliminated with workflow process changes.™** 3) Due to MSK
screener triaging, higher acuity patients are seen faster. MSK specialists have been shown to be
effective at reducing the number of non-surgical patients being seen by a consultant, as well as
getting treatment earlier to patients who just need medical management.*®® This aspect reduces
waiting times for a surgical consultation. 4) This is the first study that applies a voluntary-
versus-involuntary waiting time framework. Clinical chart audits completed by ABJHI indicate
5-10% of referrals have some form of voluntary waiting time. Clinics did not track this
information systematically, resulting in the percentages for the scenarios being chosen from
anecdotal clinical evidence. Tracking this information in the future would result in more
accurate surgical consultation waiting time measures and transparency as to the causes of delays.

When information was available, values for the scenarios were included from the
Hamilton RJAP. Several differences between the RJAP and both current and proposed Alberta
referral tools were noted. The RJAP did not track the time it took to accept a referral. It cannot
be determined if referrals were accepted faster, patients saw an APP faster, or both at RIAP
compared to Alberta. The number of rejected referrals was not tracked: a variable that could not
be immediately filled in, retrieved or estimated resulted in the referral being rejected. Second, all
patients attended an MSK screening at the RJAP with an APP: it was not an option that was
determined by nurses and other clinical administrators as in Alberta. The RJAP, though
operationally different, shares similar goals as Alberta to reduce waiting times and assure triage
appropriateness for all referred patients.

Several limitations must be noted with the analysis and results. First, the scenario
analyses do not account for all complexities of the referral system. How other specialties interact
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with MSK hip and knee clinics is not accounted for. Individual level modelling, which would
allow for the use of queues and bottlenecks at specific referral processing steps, is not completed
here. This study was intended to specifically serve as an exploratory analysis that can serve as
the future foundation for a formal simulation model of the referral system.

The quality of some data inputs was mixed — current information on the percentage of
accepted referrals and estimates of patient-related delays was incomplete. This is the first time
data on referrals has been collected to the level of detail for waiting times. The clinics, as noted
in Table 29, had different characteristics. This does not guarantee representativeness for Alberta
or for Canada. The clinical characteristics vary enough to be representative of all Alberta clinics,
in terms of location, number of surgeons, complexity of patients and usage of MSK screeners.
The approximate number of referrals seen at these clinics — one-third of the yearly number of hip
and knee TJA referrals in Alberta — is proportionate to the number of clinics surveyed (three) out
of all MSK clinics (nine) in Alberta. This range of clinic characteristics is also seen at MSK
clinics elsewhere throughout Canada (Chapter 3). Estimates from the scenario analyses may not
hold when scaled up to the entire system. What differences existed in processing between the
clinics allowed for the scenario analyses to be populated enough to generate results. Fuller
statistics on current referral processes would allow estimation of the number of patients seeing a
surgeon (and leaving the waiting queue), which could serve as another performance measure, as
well as allowing introduction of nonlinearities in the delays which patients face. Nonlinearities
would allow for the impact from a system operating at full capacity (where there is an
accumulation of individuals waiting due to lack of surgical consultation times) on average
waiting times to be magnified compared to the impact from a system operating at a lower
capacity.
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7.4.1 Policy impact

Timely access to specialist services in Alberta is monitored using waiting time benchmarks.
Previous studies have estimated that a breakdown of total TJA waiting time resulted in 60% of
waiting time was spent between decision date and surgery, 10% between consultation and
decision date, and 30% between referral date and consultation.'’* From a sample of charts
reviewed of patients which went onto surgery (103 of 218 patients) in this study, approximately
40-80% of waiting time from referral made (T_referral) to surgery date (T_surgery) occurred
between the time a referral was made (T_referral) and surgical consultation date (T_surgeon).
The benchmark by 2015/2016 in Alberta is 14 weeks (70 business days, 98 total days) for hip
and knee replacements.> This implies a surgical consultation waiting time, using the 60%-30%
ratio, of 7 weeks (35 business days, 49 total days). Though hard to achieve, implementation of
the individual elements noted above into referral processing will produce waiting times closer to
these benchmarks than current practices, though care must be taken to account in the connection
between the delays for surgical consultation and for surgery. Efforts to reduce delays for
surgical consultation might result in an increase in delays for surgery, and vice versa.

An electronic referral tool would efficiently allocate clinic staff time better than current
practices. At some clinics, up to 20 hours a week is spent scanning and managing paper records.
Using an average of 12-15 minutes of clinical staff time to ensure each referral is accepted, the
18,000 hip and knee referrals per year in Alberta need at least 3600 hours per year of clinical
staff time to process. While startup costs such as design, implementation, operating and training
costs should be considered, it is likely that costs will be offset by staff time that can be allocated

towards other clinical tasks benefiting patients. Integration with electronic medical records and
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scheduling software along with standardized referral forms providing complete information for
accurately triaging patients can address inaccurate referrals, further reduce clinic staff time for
processing patients and lower waiting times for patients to get referrals accepted and to attend a
surgical consultation.

Implementation of these four initiatives successfully will involve some policy
considerations. To expand the use of a next available surgeon option means all surgeons in
Alberta must cooperate and agree to share patient lists. Patients may not necessary choose a next
available surgeon: accessibility concerns may limit some patients, while other patients might
choose a surgeon with a long waiting time on the grounds that it indicates quality. Full
completion of referral forms is subject to both referring provider and specialist satisfaction with
the data requirements: both to obtain from the patient before a referral is sent, and to triage a
patient once a referral is sent. Expanding MSK clinics will be subject to available funds and
staff, and the patients seen by these clinics will be subject to proper triaging to sort between
those of highly acuity (and should be seen by a surgeon directly) or lower acuity (and can be
seen by an MSK specialist). Though not necessary for an electronic referral tool, consistent
priority scores and questions from an electronic referral tool would allow for MSK screening —
shown here to potentially reduce surgical consultation times — to be implemented easier, and
with less time needed to triage patients, by clinics. Separating voluntary, patient-related waits
from involuntary, system-related waits means that each step of referral processing must be
attributed to a specific person or cause: whether there should be an expectation for specialists to
inquire and attribute a delay to a patient choice is a question that must be answered by MSK

clinics before this initiative can be completed.

206



7.5 Conclusion

This chapter describes scenario analyses, using data from three clinics in Alberta, to test how
different policy elements would change system outcomes for hip and knee referrals. With
elements such as expanded next available surgeon choice, accurate completed referrals, and
expanded MSK screening combined into an electronic referral tool, waiting time would likely
decrease since the percentage of complete and correctly directed referrals would increase. This
results in a more efficient usage of system resources, which can then be allocated to other

important clinical functions.
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Table 29: Alberta MSK pilot site hip and knee clinic characteristics

MSK
. Number of screenin Complexity of
Setting . g . piexity
surgeons option patients
available
Clinic 1 ult Handle all
~4200 referrals | Urban surgeon (10- | Yes o
complexities
per year 20)
Clinic 2 .
Single- Low
~300 referrals | Rural g No ..
surgeon complexities
per year
ini L Multi-
Clinic 3 Midsized | MU Handle all
~425 referrals . surgeon  (2- | Yes ..
city complexities
per year 9)
2 Urban . At 2 urban
Alberta Total | 4 6 Multi- and 2
- . surgeon .
18,000 Midsized g midsized -
referrals per . 3 Single- ,
year city surgeon clinics
3 Rural
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Table 30: Data inputs for scenario analyses

Weighted
. - - - average | HNHB
Variable Clinic 1 Clinic 2 Clinic 3 for HLIN*
Alberta
(based on
127 chart
. eharts 41 charts 50 charts 3199
# of referrals sampled | reviewed by . . .
reviewed by reviewed by (based on | patients at
(of total number of researcher (of .
ceferrals received per | ~4500 researcher (of | researcher (of | three Hamilton
P ~400 referrals | ~500 referrals | clinics) and
year) referrals per
ear) per year) per year) Brampton
y programs)
# previously seen by
an orthopaedic 27% 29% 34% 28% N/A
surgeon
T referral --> T_received
(in business days)
Mean 8 3 7 8 -
90™ Percentile 23 6 26 23 -
Next available chosen 210 Not . 80% 210 3%
on referral form Applicable
Specific surgeon
chosen on referral 21% 100% 20% 23% 97%
form
Rules for clinics to
accept referrals
(% of referrals Xrays Xrays Xrays N/A

initially completing
requirements)

attached: 90%

attached: 97%

attached: 94%

100%

Demographics:

Demographics:
97%

Demographics:
98%
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Past

BMI: 42% medications:
65%
% of referrals
accepted upon first 80% 46% - 78% 100%
receipt
5 .
% of rgferrals (_1en|ed 3% 0% ) 20 0%
upon first receipt
% of referrals
pending upon first 13% 49% - 20% 0%
receipt
T received --> T_complete
(business days)
Mean 15 4 - -
90™ Percentile 108 9 - -
T referral --> T_complete
(business days)
Mean 23 7 23 23 -
90™ Percentile 60 29 46 56 -
0,
MSK available 100% screened MSK available MSK
by surgeon required

MSK option given 87% Not applicable | 38% 100%
T_complete --> T_MSK
(business days)
Mean 40 2 63 43 -
90™ Percentile 93 5 159 103 -
T referral -->T_MSK
(business days)
Mean 55 8 70 53 65
90™ Percentile 113 25 121 108 127
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Assessed Surgical by

0, 0, 0, 0, 0,
MSK 67% 100% 32% 61% 31%
Assessed Nonsurgical 0 0 0 0
by MSK 33% 0 63% 38% 69%
T_complete --> T_surgeon
(business days)
Mean 81 42 131 89 Not
applicable
90™ Percentile 129 51 182 137 Not .
applicable
T _MSK -->T_surgeon
(business days)
Mean 45 40 107 57 2
90" Percentile 124 55 173 131 8
Pa_tlc_ent rescheduled 3% 504 8% 4% N/A
original consult date
Assessed Surgical by 8304 834 100% 86% 20%
Surgeon
Given LT
Optimization by 6% 7% 0% 5% N/A
Surgeon
Assessed Nonsurgical 11% 10% 0% 9% N/A
by Surgeon
% of Total Wait 15% 14% 11% 14% N/A
(referral to consult)
that is fully 23 days 7 days ~23 days
JYeLLGETY out of 148 w/ | out of 51 w/ out of 217 w/
MSK screening MSK

N/A: information not available

- information not collected at clinic

Not applicable: variable does not apply to clinic

*: Hamilton Niagara Haldimand Brant Local Health Integration Network
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Table 31: Scenario 1 -- Differing percentages of referrals with next available surgeon

selected

Changing Input Variable:

70%
% choosing next available surgeon on referrals [current 0%
100% | 90% | state] 25% | [RJAP]

Outcome Variables (business days):

T_complete --> T_surgeon Mean 86 87 90 96 100
T_complete --> T_surgeon 90th %ile 131 133 | 137 146 | 152
T_MSK -->T_surgeon Mean 54 55 57 61 63

T _MSK --> T _surgeon 90th %ile 125 127 | 131 140 | 145

212




Table 32: Scenario 2 -- Changing the percentage of referrals initially completed

Changing Input Variable:

Increased
Forced
. awareness, but
completion of
not forced Current
Rules all .
. completion, of state
requirements all referral
[RIAP] .
requirements
% of referrals accepted 99% 85% 77%
Outcome Variables (business days):
T referral -->T_complete | mean 20 22 23
T _referral --> T_complete | 90th %ile | 48 53 56
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Table 33: Scenario 3 -- Changing use of MSK screening

Changing Input Variable:

For low
For all urg.ency
MSK option patients E\?(;uri/r\]/s;ere
[RIAP]
[current
state]
% of patients receiving MSK 100% 70%
Outcome Variables (business days):
T _complete --> T_MSK Mean 55 43
(for patients seeing MSK) 90th %ile | 109 103
T_MSK -->T_surgeon mean 39 57
(for patients seeing MSK) 90th %ile | 73 131
T_complete --> T_surgeon mean - 66
(for direct consults) 90th %ile | - 108
T_complete --> T_surgeon mean 89 90
(for all patients) 90th %ile | 142 137
% of MSK screenings resulting
in surgical assessments 54% 61%
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Table 34: Scenario 4 -- Involuntary waiting times separated

Changing Input Variable:

No [current
state and
Track RJAP] Yes Yes
involuntary wait All
times T_complete - | 5% of 10% of
-> T surgeon | T_complete - | T_complete -
wait is -> T surgeon | ->T _surgeon
involuntary is voluntary | is voluntary
Outcome Variables (in business days):
Vol. | Invol. | Vol. | Invol. | Vol. | Invol.
T referral --> Tl mean 8 8 8
T received 90th %ile 23 23 23
T received --> v TR mean 23 23 23
T_complete 90th %ile 56 56 56
T_complete --> | Involuntary | mean 43 2 41 4 39
T _MSK and voluntary | 90th %ile 103 5 98 10 93
T_MSK --> Involuntary | mean 57 3 54 6 51
T _surgeon and voluntary | 90th %ile 131 7 124 13 118
Total voluntary mean
wait 5 10
90th %ile 12 23
Total
involuntary wait mean 131 126 121
90th %ile 313 301 290
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Figure 13: Generalized process of referrals in Alberta. The point at which each scenario occurs in

the process, and the scenario number, is displayed in black dots

(adapted from Marshall et al. (Chapter 5 and %))
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Chapter Eight: Discussion

The objective of this thesis was to evaluate current referral practices and processing from
referring providers to specialists for elective hip and knee arthroplasties in Alberta. The primary
research question of this thesis was to evaluate whether implementing an electronic referral tool
would positively impact referral processing for elective hip and knee arthroplasty from a primary
care provider to an orthopaedic surgeon. Using three quality dimensions to measure outcomes —
accessibility, referral appropriateness, and efficiency — this thesis explored whether an electronic
referral tool, incorporating specific referral enhancements, could improve those outcomes. To do
this, semi-structured interviews, chart reviews, and time studies tracking staff at clinics was
conducted at three different MSK clinics, informing analyses of current referral processing and
providing data to conduct scenario analyses measuring the impact of referral system
enhancements. Outcomes for this thesis were chosen in a collaborative process between bone
and joint health researchers and staff at participating clinics, and were illustrated by the
introduction of Wait Times Rules (Chapter 5). The three clinics differed in multiple dimensions
— size, location, whether MSK screening was available, clinic-surgeon interaction, complexity of
patients, and degree of electronic record usage — as described in Chapters 4 and 6. Despite these
differences, clinics processed referrals similarly as noted in the referral pathways for each clinic
in Chapter 4 — receiving referrals, accepting referrals, and triaging patients for surgical
consultations and, if available, MSK screening for patients. Once a referral was accepted, clinic
staff determined an urgency level for the patient. If available, an MSK screening would assess
primarily lower urgency patients. Higher urgency patients were routed directly to an orthopaedic

surgeon for a consultation. The details of this process varied, in part due to differences in
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characteristics of each MSK clinic. These included variation in clinical rules for accepting
referrals, whether multiple surgeons allowed a next available surgeon option, how initially
incomplete or incorrectly referrals were dealt with, and how triaging occurred. These variations
have not been noted elsewhere: they were accepted practices at the three MSK clinics, which had
not been seen as issues impacting referral care or patient quality previously.

This thesis found that waiting times from the time a referral was made (T_referral) by a
referring provider such as a GP to when a consultation occurred with a surgeon (T_surgeon)
ranged on average from 51 to 139 days (7 to 31 weeks) at the three pilot MSK clinics if an MSK
screening occurred: clinic 1 had a mean number of business days from T_referral to T_surgeon
of 97, clinic 2 a mean of 51, and clinic 3 a mean of 139. From T_referral to T_complete, all
waiting time is involuntary, system-related. This accounts for 11-15% of T_referral to
T_surgeon waiting time. Time from T_complete to T_surgeon could not be separated between
voluntary and involuntary waiting time in this thesis. Approximately 71-80% of referrals had
selected a next available surgeon option. Incomplete referrals accounted for most of the
approximately 20-50% of referrals initially deemed incomplete or incorrectly directed upon
initial receipt by a clinic. MSK screenings assessed approximately 40-90% of referred
individuals, with approximately 30-70% of those assessed deemed surgical. Each referral took
on average 9-15 minutes to process, depending on what actions needed to be completed for the
referral.

With an electronic referral tool, several referral processing elements could be
implemented, potentially improving system level outcomes. These elements include: a)
province-wide next available surgeon selection, b) full completeness of referral forms, c)
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consistent MSK screening and triaging options, and d) separating voluntary from involuntary
waiting times. It was found that allowing a next available surgeon option across Alberta and
requiring complete referrals were two elements which would lower waiting times on average by
4 days and 3 days, respectively. Having an MSK screening option available across the province
would decrease waiting time by 1 day: though lengthening waiting times for an MSK screening,
it would concurrently lower waiting times to see a surgeon directly. Separating voluntary and
involuntary waiting times would give a more accurate view of system-related waiting for

patients, with 5-10% of waiting times estimated to be voluntary.

8.1 Accessibility: waiting times

Previous studies on waiting times focused primarily on the time from when a decision for
surgery is made to the time surgery actually occurs. For elective hip and knee surgery in
Alberta, these times have recently ranged from 43 to 49 weeks for the 90™ percentile.}”®
Currently in Alberta, only waiting time from the decision date for surgery to surgery (T1-T2,

T ready to T_surgery) is recorded. Any time spent awaiting a surgical consultation, and the
decision for surgery (TO-T1, T_referral to T_surgeon) is not included in publicly reported
waiting times. By reporting only T1-T2 waiting time in Alberta, what is missed is a substantial
waiting time just to see a surgeon for a consultation. T_referral to T_surgeon times range from
from 10 to 28 weeks (assuming a 5 day business week), which can account for up to 40-80% of
waiting time from first referral (T_referral) to surgery date (T_surgery). This thesis found that

the few papers that report waiting time to consultation (T_referral to T_surgeon) have shown a

trend upwards: Coyte et al. in 1994 found median waiting times of 4 weeks in Ontario (28 days),
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while Snider et al. in 2005 found waiting times of 1.13 months (~34 days) in rural and 3.47
months (~104 days) in urban clinics.*® This thesis estimated median wait-to-consult times of 35
to 145 business days, or approximately 1.62 to 6.74 months (~49 to 202 total days), with the
rural clinic representing the smallest and a midsized city representing the longest waiting time.
As a significant percentage of waiting time for elective surgery, the time from T_referral to
T_surgeon should be included in subsequent waiting time indicators.

Total waiting times at each clinic depended on clinical practice variations, which are
likely not accounted for in other studies. Clinic 3, for instance, would usually wait to schedule a
consultation with a surgeon until surgical space for the patient could be booked. This decreased
the time from decision date to surgery, but at the cost of increasing time from referral date to
consultation. Clinics 1 and 2 would book a surgical consult date, and if deemed surgical and the
patient chose to have surgery, would then book a surgical time, which would lengthen surgical
waiting times. Since the timeframe of study did not look at surgical dates, this aspect of dividing
waiting times was not explored in this thesis. Used here, the timestamps were retrospectively
collected consistently directly from charts, eliminating inconsistent measurement as a source of
waiting time variation. For these timestamps to be used in real-time, efforts will have to be made
to incorporate these into workflows, with reasons given when discussing clinic efficiency.

Total waiting times also depended on the statistical measure used to report waiting times.
Once a referral was accepted to a surgical consultation, mean waiting days ranged from 42-131,
while the median wait was from 32-134 days, and the 90" percentile was from 50-198 business
days. This suggests that at the clinics, there are a few patients who wait substantially longer than
the majority of referrals. One of the causes for this extended delay, as noted in Chapter 6, is
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when a referral arrives either initially incomplete or incorrectly directed. It is then a question for
policymakers to decide whether to implement referral policies which reduce the number of
waiting days for everyone, or whether to focus just on the reasons which cause referrals to be
delayed to the 90™ percentile time.

Cancer care, as noted in Chapter 2, has some of the only other reported pre-consultation
waiting times in Canada. While the means for consultation time are not significantly different
compared to cancer care, the upper percentiles for TJA surgical consultations are much less than
exist here — the 95" percentile for Nova Scotia cancer care was 48-70 days, depending on
severity, compared to more than 100 days for orthopaedic care.®® This is to be expected, given
cancer care is usually more critical than an elective surgery.

Some issues regarding waiting times arose during the research. The waiting times in this
thesis were estimated using consistent waiting time datestamps as defined by ABJHI and
endorsed by the Alberta Health Services Bone and Joint Strategic Clinical Network (Chapter 5).
There is no guarantee that the waiting times estimated in this thesis measured the same points of
time as the other papers, especially with regards to the starting point. Other specialists may not
use similar timestamps. The referral made time was potentially subject to some measurement
error, depending on whether a faxstamp was made inaccurately, or a date was included (or not)
on the letter or template to the specialist.

This thesis shows waiting times for a surgical consultation are a significant waiting time,
which has not been tracked. This finding has not been highlighted as thoroughly as waiting

times for surgery in the literature. Reported waiting times for elective hip and knee arthroplasty
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should include both the time from referral to surgical consultation (T_referral to T_surgeon, TO-

T1) in addition to the time spent awaiting surgery (T_ready to T_surgery, T1-T2).

8.2 Accessibility: voluntary versus involuntary waiting

One aspect of the research question was determining which delays were related to voluntarily or
involuntary reasons, and quantifying those delays. In an idealized system, the time up to when a
referral is deemed initially accepted (T _referral to T_complete) will always be a system-related
time. The patient should not be expected to know what is necessary for inclusion on a referral
form, nor expected to confirm the referral is directed to the correct specialist. The estimate of
this involuntary waiting time, as a percentage of the T_referral to T_surgeon waiting time, was
11-15%, or approximately 7 to 23 business days (1 to 3 weeks, .23 to .76 months) on average.

However, the time after a referral was deemed completed was not separated at any clinic
into voluntary or involuntary reasons for delays. No EMR had a consistent notation, and no
clinic had consistent definitions for staff, to denote scheduling issues. Rescheduling referrals
was tracked relatively consistently, and occurred in approximately 3% of initially sent referrals.
If an accepted patient initially denied the next available time for a consultation, and instead
received an appointment further in the future, this additional action and the time delay from it
was not tracked at any clinic. Unpublished clinical chart audits conducted by ABJHI estimated
approximately 5-10% of referrals to hip and knee clinics included voluntary delays waiting for a
surgical consultation, and this is likely a similar percentage for patients undergoing TJA.

This thesis shows that there is a lack of literature and estimates surrounding the division

of waiting time into involuntary and voluntary categories. System-related delays, such as those
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in waiting for a surgical consultation after a referral was accepted, are a substantial problem and
driver of increased surgical consultation waiting times for patients. The delays are currently seen
as a cost of business, and are not the focus of any reduction efforts. It is the involuntary delays
where efforts should be focused to reduce waiting times, by streamlining referral practices.
Voluntary delays, though anecdotally suggested to be an issue, especially in rural clinics with
patients in seasonal occupation such as ranchers and farmers or with lots of retirees, are not
tracked consistently. By accounting for these, a more accurate view of system-related and
reported wait-for-consult times could be produced. The reasons for differentiating waiting time
between voluntary and involuntary times, such as differentiating the impact of patient choices to
delay surgery, and determining areas where policymakers can improve system aspects (and
lower involuntary-related waiting times), are incorporated into the proposed definitions in this
thesis.*®*’® While an estimate of involuntary delays can be made, what happens after T_complete
could not be estimated, and thus the T_complete to T_surgeon timeframe has an indeterminate
impact upon reported consultation waiting times.

This is one of the first projects aimed at differentiating voluntary, patient-related from
involuntary, system-related waiting time. While current data cannot track voluntary delays
precisely, some waiting time (T_referral to T_complete for instance) are completely involuntary,
which was estimated to be 11-15% of total surgical consultation waiting time. Involuntary
waiting time, as mentioned in Chapters 1 and 5, includes:

e System delays: These delays occur due to inefficiencies in referral processing that cannot
be controlled by the patient. Examples of these delays include incorrectly directed
referrals, when a referral is sent to an office which cannot treat the patient. Treatment
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involves either management of symptoms, providing therapies, or setting appointments
with specialists or surgeons for hip or knee OA related issues. These incorrectly directed
referrals must be denied and sent back to a referring provider, with or without knowledge
of the patient.

A referral may also be sent unnecessarily. Patient with low acuity and urgency may not
need treatment by a specialist, and as a result a referral would be sent back to a referring
provider, sometimes with a treatment recommendation. A patient should not be expected
to know whether their treatment can be directed by one type of clinician or another. This
type of delay can only be reduced with referring provider knowledge of how to treat OA
related hip and knee pain. This is an educational expectation that may be challenging to
meet.

A referral may also arrive incomplete to an MSK clinic. If incomplete, so that a clinic
cannot determine whether a patient has OA related pain, or (in some cases) cannot allow
triaging of the patient, the referral is rejected. This results in the need for additional
documentation, from referring providers, which may or may not be able to be provided
quickly. This adds a delay which cannot be, and should not have the expectation of
being, affected by patient actions.

A referral may also be delayed due to system-related management of patients. For
instance, if operating room time, inpatient beds, consultation room space, or other
required equipment or staff (such as MSK screeners or specialists) are not available for a

surgery or surgical consultation, a patient will be delayed through no fault of their own.
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Clinical delays: These delays occur when a patient cannot proceed with a surgical
consultation (or surgery) for hip or knee pain due to the need for a patient to first receive
treatment from other clinicians for therapies not directly related to the hip or knee
arthroplasty. These clinicians would include anyone who is necessary (from a treatment
perspective or a patients perspective) to treat a patient, such as nurses, surgeons, or
physiotherapists, among others. A medical reason, though it may be due in part to the
actions of a patient (e.g. obesity or smoking), would lead to the need for treatment
beyond what an orthopaedic surgeon could provide (e.g. weight loss or smoking-
cessation counselling, cardiac care, or dental care). Patients would therefore enter a
separate queue, in which different referral steps and delays may occur, before they can
proceed with orthopaedic treatment at an MSK clinic. This introduces delays which are
beyond the scope of control by both the patient and MSK clinics, though all delays are
still under the healthcare system domain. The patient, as a result, is unable to continue to

further treatment.

Incorporating a voluntary waiting time flag in a future electronic referral tool will help determine

whether the estimated voluntary waiting time amounting to 5-10% of total surgical consultation

waiting time is accurate. As mentioned in Chapters 1, 3 and 5, voluntary delays are caused by

the patient choice to postpone treatment, for example:

Social reasons: These reasons regard a patient choosing not to continue with treatment,
not necessarily through the fault of the patient, but not related to any system factors.

These include the choice to vacation instead of seeking treatment when first offered,
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work responsibilities, or the need to care for others. In essence, the patient is not willing
to continue with treatment.

e Functional reasons: These reasons regard the support a patient needs to continue with
treatment. For instance, if home support is not arranged, or transportation is not made
available to get into an MSK clinic, surgeon, prehabilitation or rehabilitation, then a
patient is not ready to continue with treatment.

These types of delays have not been defined elsewhere. The specific definitions are general

enough to encompass different specialties and locations beyond MSK care in Alberta.

8.3 Accessibility: next available surgeon option

This thesis found that depending on the clinic, a next available surgeon option was chosen on 71-
80% of referrals, with 20-21% of the referrals having a specific surgeon noted, and the remaining
percentage not having either option chosen on the referral form. These percentages are much
higher than reported elsewhere. Dawson et al. in London found 63% of orthopaedic patients
chose a provider with a shorter waiting time.”®”” Conner-Spady, with patients in Saskatchewan,
found that 63% of patients were not willing to change surgeons; 37% were.?* Though different
than choosing a specific surgeon initially, Conner-Spady’s findings suggest that, once chosen
and scheduled, patients will wait out any delays, no matter how long they get, and not seek
quicker treatment from other specialists.

These findings highlight substantial variation between studies in seeking faster access
that could be due to several factors, as noted by others.?>®"#82 Distance to care might reduce

the willingness to select a next available surgeon: this could not be shown in the thesis, since the

226



rural site did not have a next available option. Patient preferences and EQ-5D statuses as a
measure of patient outcomes and their impact upon accessibility were not collected in the thesis,
and could not be tested. Women were slightly more likely to have next available selected on the
referral form compared to men (63% compared to 58%, including those going to the single-
surgeon clinic 2), but the difference between the two genders was not statistically significant.

One issue raised at the clinical semi-structured interviews was levels of trust among
physicians and specialists. Several MSK clinics reported good relationships between referring
providers in the primary care field and specialists. This has two potential effects. First, this
might have increased the chances that referring providers felt their patient would receive quality
care from any specialist, leading to the next available surgeon option being selected more often
than in other studies. Second, the patient might have, from the media spotlight on long waiting
times for other areas such as emergency care in Alberta, told the referring provider to find the
quickest way to receive care. Given no negative feedback from referring providers, this would
lead to increased use of the next available surgeon option. Referrals did not make it clear which
party — the referring provider or the patient — made the choice to select a next available or a
specific surgeon, so these two effects cannot be differentiated.

Findings in this thesis are consistent with prior literature. The number of referrals with
next available surgeon selected is greater than seen elsewhere, but the effect on surgical
consultation waiting time — a decrease as more referrals select this option — is seen. Efforts
should be made to expand the next available surgeon option province-wide for all patients if

family support is available at the city of choice.
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8.4 Referral appropriateness: incomplete and incorrectly directed referrals

When referrals arrived to the clinics, every central intake administrator or nurse checked for both
completeness and whether the referral was correctly directed for TJIA. This entailed checking to
see if pain was a) related to the hip and knee, and b) caused by osteoarthritis. At clinics 1 and 2,
16%-49% of referrals were initially denied or put on a pending queue. This proportion has not
been quantified before in Alberta. The primary reason for referrals not being accepted was
incomplete referral elements. At Clinic 1, missing x-rays were the primary reason, while at
Clinic 2 missing height/weight/BMI figures were the primary reason. Clinic 3 had no electronic
tracking (and only inconsistent paper tracking) of reasons for non-accepted referrals. Some of
this missing information could be quickly retrieved from an option such as NETCARE, an
electronic medical record used by some regions. Other missing information required calls back
and forth between specialist clinics and referring providers. The percentage of missing and/or
incomplete referral elements is higher than seen elsewhere. For example, Weiner et al. note that
8% of referrals in his sample were sent twice due to various reasons.?® Denied referrals, as
noted in Chapters 4 and 6, were not a large percentage of all referrals. These included only one
incorrectly directed referral. During the time studies, there were a larger percentage of denied
referrals — 2 of 30 at Clinic 1 — but one was a physician requesting a patient be removed from a
waiting list, which was done by creating a denied referral. This left 1 of 30, or 3% of referrals,
denied for the reason of not showing signs of OA or being hip or knee related. At Clinic 2, none
were denied in either the chart review or time study, and at Clinic 3 none were denied in the time

study.
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The incompleteness impact was related to two factors. The first was clinical variations in
accepting referrals. Each clinic, as noted in Chapter 4, had different requirements for judging
whether a referral was acceptable. These requirements, and the differences between the clinics,
have not been recorded in the literature previously. It turned out that the relationship between
medical office administrators at both the referring provider and the specialist office — whether the
surgeon or the MSK clinic — was very important. If a relationship between referring providers
and specialists had been established over time, the medical office manager of a referring provider
would know the unwritten requirements for each clinic, and would provide the correct data the
first time. This unobserved characteristic had a large impact upon waiting times: incomplete
referrals took significantly longer to process, by 32 median business days at Clinic 1 (1.46
months) and 6 median business days at Clinic 2 (.28 months). This impact has not been
quantified before elsewhere, nor have the varied clinical rules. This will have an impact if
province-wide selection of surgeons and clinics by patients and referring providers occurs. If
requirements and the speciality of the surgeon are not known, and patients choose exclusively by
time, then the number of patients facing delays is likely to increase, as referrals will be sent to
surgeons who may not necessarily have expertise or the capability for handling a specific patient.
The time needed to process referrals will likely increase on average, since rejected referrals take
longer to process. Knowledge about specific requirements at clinics and for surgeons must be
incorporated into any referral system improvement.

The second factor was in feedback between referring providers and specialists either after
a referral was accepted, or during the process to complete missing information on a referral.

This was not explored in the thesis, due to lack of consistent recordkeeping, and the actions of
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the referring provider being outside the scope of the thesis. Westerman et al. and Gandhi et al.
both demonstrate that there exist issues in correspondence sent between primary care providers
and specialists, with 43% of specialists not satisfied with the information they received.*>!"
Though this was not explored, part of this dissatisfaction was likely due to the quality of the
referral. Rupp makes a case that incorrect diagnoses by primary care are an additional cause of
specialist dissatisfaction.’® This problem was minimal in this thesis; long waiting time did
result from the few cases of incorrectly referred referrals that were eventually sent back to the
MSK clinics. Most referrals were related to hip and knee OA, suggesting misdiagnosis by the
referring provider was not a problem. Nor was the degree of OA — no referral was rejected, and
no clinic administrator expressed dissatisfaction that too many low acuity patients were being
forwarded to the specialist MSK clinics. It will be important that referring providers, in addition
to specialists, be engaged in incorporating changes to the referral system.

The percentage of incomplete and incorrectly directed referrals was shown to be a
significant percentage in Alberta, slightly more than in other studies. The effects seen in other
studies, such as longer waiting times for patients, are also observed at the pilot MSK clinics. An
electronic referral tool which reduces initially incomplete referrals, while not guaranteeing

acceptance (for instance, if incorrect x-rays, or x-rays with no sign of osteoarthritis are sent), will

reduce patient waiting time for surgical consultations and save staff processing time.

8.5 Referral appropriateness: prioritization and MSK screening

Referral information, for a surgical consultation, is intended to provide information that a) the

patient is likely to be suffering from a hip and knee OA-related problem, and b) how urgent the
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ailment is. With this information, an administrator determined whether to schedule the patient
immediately for a consultation, or whether the patient should be assessed by an MSK screener
such as a practicing or retired surgeon, trained physiotherapist or nurse, if MSK screening was
available. If an MSK screener was not available, the best option was to schedule a patient that
appeared to have low urgency from the referral for a consult, but at a later date. No clinic
involved had a quantifiable method of prioritizing patients. In fact, patient prioritization varied
by clinic. This led to inconsistencies in triaging that a policymaker may eventually choose to
standardize across clinics.

As a result, the pre-consultation process related to referral appropriateness can be broken
into two parts. First, initial triaging was conducted by a clinical administrator, determining
whether OA was present and determining the severity of the OA. This would then be used for
scheduling a surgical consultation, and for determining if a patient should attend an MSK
screening, if available. Second, if an MSK screener was available, determining from that
screening whether a patient was highly acute, and should attend a surgical consultation quickly,
or whether a patient was not as acute, in which case medical management could be applied.

What is notable is that MSK screening directed many low urgency patients for medical
management. At the same time, the triaging allowed those who were urgent to be proceed to a
surgeon consultation. This saved surgeon time evaluating patients which may not have been
immediately surgical. Of the MSK patients seen, 33% at Clinic 1 and 68% at Clinic 3 were
assessed nonsurgical. While these may be seen as inappropriate referrals, the patients assessed

nonsurgical received medical management and long-term optimization plans from the specialists.
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How best triaging and screening should be completed has not been conclusively
determined in previous literature, and no judgment on the best techniques to accomplish these is
made in this thesis. MSK screening can be done with an specific MSK screener, as is done in
other jurisdictions such as Ontario where MSK screening by trained advanced practice
physiotherapists (APPs) has reduced waiting times and resulted in more acute patients being
forwarded to surgical consultations.™**® This resource requires a dedicated MSK screener at
each clinic, which will be a cost incurred by a stakeholder. This first method may in fact shift
waiting times, as is seen in the scenario analyses. There, the wait for an MSK screening grows
as more patients are screened, but the subsequent wait for a surgical consult is reduced and
slightly offsets any increased time spent waiting for a screening.

The second method asks what can be completed on the referral form that would help to
triage a patient. Prioritization via tools such as the Western Canada Wait List questionnaire for
surgical consultations can provide questions that judge the urgency of a patient. These questions
can either be scored to provide an explicit urgency score to triage patients, or can be used as
supportive evidence by a clinical administrator to determine the urgency of a patient. Evidence
provided by these questions can be used for both determining whether to send a patient to an
MSK assessment versus straight to a surgical consultation, or to determine the scheduling order
for surgical consultations. Currently, triaging varies substantially, both between and within
clinics: different clinical administrators use different evidence to judge acuity and urgency of the
patient. Evidence currently used, in part or in full by a clinical administrator, includes 1) the

WCWL questions on the current AHS standardized referral form, 2) x-ray evidence for OA, and
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3) an evaluation of any letter attached to the referral by a referring provider to see if there is
mention by the referring provider of a patient appearing in need of urgent care.

Standardizing the evidence used to triage patients, though producing consistency across all
clinics with Alberta, would be fraught with reducing the ability of each clinic to use their own
clinic-specific judgments. This shift into clinical practices is not likely to be well-received by
independent surgeons and their offices. A focus on providing more information that is complete
and relevant to the triaging decision, while still allowing the surgeon and clinical staff final
decision-making on how to triage a patient, is likely to produce best results for getting patients to
see a specialist or surgeon quicker.

Evidence from both Alberta and other jurisdictions suggests triaging, in addition to
preventing low acuity and urgency patients from waiting to see a surgeon for consultation,
reduces waiting time for highly acute and urgent patients to see a surgeon. While the time for
MSK visits does increase for lower acuity patients, relative to current surgeon consultation
waiting times for low acuity patients, the estimated MSK times are lower. If resources are

available, MSK options should be given at each MSK clinic to reduce patient delays.

8.6 Efficiency: clinic staff time spent processing each referral

The time studies found that the time to process referrals did not vary significantly by clinic.

Each referral took 9 to 15 minutes to process, with longer processing times for referrals that were
rejected or put in a pending queue. For those, customized notices had to be prepared and sent
back to the referring provider by the clinic, and additional time would be spent subsequently

answering further questions from the referring provider. This is the first detailed look at
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specialist clinic practices for evaluating referrals. Primary care physicians have been studied
before in direct observation similar to the time studies, with average visits for primary care
physicians taking 10 minutes, with additional time — not necessarily spent by the physician and
not quantified specifically — preparing a referral !>

The total time for referral processing imposes a burden on MSK clinic and surgeon staff.
When estimated by week, Clinic 1 needed approximately 16 hours of staff time per week to
process referrals, in addition to scheduling and answering further queries from physicians
regarding waiting time. Clinic 2 required approximately 2 hours per week to process referrals,
and Clinic 3 required approximately 3 hours per week. This burden had not been quantified
previously at the specialist level. This time included items such as scanning in records, which
with electronic transmission of referrals could be reduced significantly. Time spent by MSK
clinic staff preparing notices to send back to referring providers, especially if referral forms are
required to be completed in full, will be significantly reduced as well.

The time spent processing incoming referrals at the clinics was not consistent every
week. If a clinic administrator handling referrals was busy with other tasks, referrals would not
be processed the same day or even the same week. The dual tasks completed by administrators
and clinicians have been an underreported aspect of the literature. In addition to processing
referrals, staff at each clinic had other tasks to attend to, ranging from nursing evaluation of
patients, providing physiotherapy for patients, and managing office staff. Opportunity cost — the
price of a service (referral processing) expressed in terms of the next best alternative that is given

up (other tasks) — was present in all referral processing work by every staff member evaluated.
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An electronic referral tool may come with a large upfront cost, but cost savings will result from
utilizing staff at other tasks, reducing the opportunity cost resulting from referral processing.
This is among the first studies that quantify the specific time needed at each step to
process referrals. Several steps in referral processing, with a well-designed electronic referral
tool, can be eliminated. This will reduce staff time processing referrals, time which can then be

allocated elsewhere.

8.7 An electronic referral tool: using scenario analyses to estimate potential referral system
gains

With an electronic referral tool, there is an opportunity to improve referral system processing by
reducing the number of incomplete and incorrectly directed referrals, improving access by
expanding next available surgeon options, and standardizing and expanding triaging and MSK
screening options. The benefits of an electronic referral tool to improve outcomes such as
accessibility, referral appropriateness, and efficiency have been reported by previous studies, and
are highlighted here:

e A well designed electronic referral tool can improve referral system outcomes.
As Wootton et al. note, an electronic referral tool can produce outcomes that are better for
clinicians and staff members tracking referrals, in terms of waiting times, reduced inappropriate
referrals, and savings in clinic staff time — both at a referring provider and a specialist level.>*
Electronic referral tools have the ability to a) consistently measure clearly defined performance

indicators, b) track requests made about a referral or a patient throughout the system, and c)

change clinical work processes.
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Alberta has already incorporated many elements that can be eventually implemented
electronically for hip and knee TJA at MSK clinics, such as central intake clinics, defined and
standardized waiting time measures, a standardized referral template, and an option for choosing
the surgeon or a next available surgeon. These standardized tools will result in better and more
accurate measurement of referral processes. By pinpointing processes that are problematic
changes aimed at reducing patient waiting time for surgical consultations can be implemented.

Patel et al. found that electronic referral reduced the referral processing time of clinical
staff by 44%, and similar savings in Alberta seem likely, given the tasks currently completed
(scanning time, duplicate data entry, typing out formal referral acceptance and denial notices).*®
Weiner et al. found that an electronic referral tool, with reminders, would decrease the median

referral-to-consult waiting time.*** The scenarios from Chapter 7 show that, with these

initiatives implemented, positive referral system results could be obtained.

e Interactive interventions, such as structured referral templates which must be completed,
will improve referral appropriateness and increase accuracy in triaging patients.

In a systematic review, Akbari et al. found that referral appropriateness, the primary outcome of
study, was improved with non-passive interventions.®® Effective non-passive interventions
included structured referral sheets with new guidelines and organizational changes to processing
referrals. An electronic referral tool that required complete referrals using a standardized referral
template — a non-passive intervention — would likely increase referral appropriateness and
decrease the number of incomplete and/or inappropriate referrals from the current 20-54%. This
was shown in the scenario estimating full completion of referrals (Chapter 7), and would occur
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by improving accounting of clinical variation in triaging and processing rules, as was noted in

Chapter 4.

e Centralized Intake, allowing the use of next available surgeon options, will potentially
decrease patient referral waiting time.
At some multiple surgeon clinics in Alberta, centralized intake was used to process all incoming
hip and knee related patients. Once accepted by the centralized intake, staff then routed the
patients to a specific surgeon if listed, or kept the referral and filled in next available slots with
the patient. The cost of centralized intake might not offset the savings resulting from a single

intake queue, as has been argued by Davies and Elwyn.*”’

When incorporated with other
electronic referral elements, further cost savings may result. With centralized intake already
operating throughout most of Alberta, the costs have already been incurred. Centralized intake
province-wide (or an electronic referral tool accounting for variations) would then allow for one
common queue with common referral requirements completed with a common referral template,
which would open up a next available option for patients at the time a referral is made to any
participating surgeon. This common queue would reduce waiting list sizes since patients can be
routed to the shortest waiting time, if no surgeon preference has been given.’®? The first scenario
regarding the percentage of referrals selecting next available surgeon in Chapter 7 showed that a

next available option would reduce waiting times in Alberta, though no statement can be made

directly on costs.
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e More accurate waiting times can be estimated.
In addition to consistent timestamps across clinics defined by the BJSCN Waiting Time Rules, a
well-designed electronic system would allow the reasons for delays to be tracked. This would
track involuntary waiting times separately from patient-related voluntary waiting times. This is
seen in the fourth scenario of Chapter 7 analyzing the relative proportion of voluntary waiting on
total surgical consultation waiting time. There, reported waiting times for a surgical consultation
decreased. Accurate waiting time reporting through an electronic referral tool, in addition to
reducing the burden on clinical staff to spend resources calculating waiting times, is an important
aspect of any future tool. Compared to the current situation, where a) timestamps have been
measured inconsistently, b) substantial staff time is needed to produce reports and audit results (2
days per quarter at one clinic), and c) voluntary patient-related waiting time has been combined
with involuntary system-related waiting time to make system-related waiting times appear longer
than they are, improvements will allow for performance measures to be accurately estimated
with less clinical staff input, in an output form that can be used by healthcare policymakers,

clinics, referring providers, and patients.

8.8 Limitations
This thesis has several limitations which need to be highlighted to ensure the results are
interpreted in the correct context. In addition to specific limitations mentioned in the results

chapters (Chapters 6 and 7):

e The size of the sample is small (n=218 charts and 3 clinics).
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As mentioned earlier, having a small sample size — for estimating supply related issues (clinics)
and characteristics of demand (patients) — will result in estimates that may vary more when
expanded to all clinics in Alberta. These wide confidence intervals do not lead to precision that
may be needed when making decisions related to implementing referral process enhancements.

This sample size was chosen to allow hypothesis testing (Chapter 3) and the number of
clinics aimed to be representative of the MSK clinic population in Alberta (Chapter 4).

However, this sample size was selected to still allow for enough statistical power for the scenario
analysis estimation in Chapter 7 (80% power to estimate a 66% to 99% change in the percentage
of complete referrals and a 10% reduction in waiting times from T_referral to T_surgeon) while

minimizing the chances of calculating an estimate that is not statistically relevant.

e The thesis may not be generalizable to other referral systems, in specialties other than hip
and knee TJA, to all Alberta clinics, to clinics in other provinces, or clinics in other
countries.

One potential critique of the thesis is that while the findings regarding Wait Times Rules, referral
system evaluation, and system enhancements may be applicable for Alberta hip and knee TJA
referrals, the findings cannot be applied to other medical specialists or other jurisdictions. This
would include generalizability issues to other MSK hip and knee clinics in Alberta, much less in
Canada or worldwide for hip and knee OA referrals.

The three clinics sampled, as noted in Chapter 4, are a cross-sectional sample
representing the range of clinic properties across Alberta. Approximately one-third of hip and
knee TJA referrals in Alberta arrive at the three sampled clinics, which represented one-third of
the nine MSK clinics in Alberta. These clinics were in different locales and had different
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numbers of surgeons practicing at them, ranging from rural one-surgeon practices to urban multi-
surgeon practices. The use of electronic records at each clinic varied, matching offices
elsewhere that use electronic records or primarily use paper records. The complexity of the
patients varied, from low-complex cases to highly-complex cases. The degree of cooperation
between different participating staff also varied, highlighting whether a clinic is managed closely
or is a loose collection of participants. As noted in Chapters 2 and 3, these characteristics are
seen elsewhere throughout both Canada and the world: initiatives involving central intake
clinics, surgeon and hospital choice, rules for calculating waiting times, standardized referral
forms, and urgency priority scoring for triaging and surgery have been implemented in different
jurisdictions. Characteristics of clinics around the world mirror Alberta too: locations of clinics
vary from rural to urban, the number of surgeons practicing at clinics varies from single to multi-
surgeon, the ability to handle complex patients vary, and whether MSK screening occurs varies
as well. Efforts being made in Alberta to improve referrals are being mirrored by Alberta, and
the potential enhancements to the TJA referral system. Alberta itself, with 3.7 million patients
and over 18,000 referrals per year, is a comprehensive system that is present in many different
settings. From these, the results of this thesis inform basic findings on what is currently
happening in referral processing, and suggests some initial efforts that can be made to enhance
referral processing in the future.

e The entire referral process is not tracked: referring providers and patients are not

analyzed.

The initial project scope was limited to specialist clinics. Not as much research has occurred
with specialist clinics, and the original NO WAITS project was tied into referrals once received
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by a specialist office. Referring providers, specifically general practitioners as noted earlier,
have concerns about adequate information being received back from specialists. Referring
providers may also be unsure about what makes up adequate information for a specialist to
process a referral. Understanding these processes will allow for more efficient design of an
electronic referral tool. This will inform specialist expectations both about how much referring
providers can provide on a referral, as well as how much triaging is usually completed by a
referring provider before patients are referred to a specialist.

One other area this thesis does not address regards questions about allocative efficiency.
Technical efficiency is defined as making efficient use of resources to achieve the maximum
benefit in health or in a health system, opposed to allocative efficiency, which focuses on
reallocation of resources to other specialties that maximize gains to society from limited
resources.”® This thesis shows that there are opportunities for efficiency gains — technical
efficiency — when improving referral processing. Once these technical efficiency enhancements
are made, resources can be freed for other tasks — a decrease in the intensive margin. How these
resources can be allocated efficiently is not determined in this thesis. The effects upon outcomes
such as waiting times from adding these newly freed resources back to referral processing and
treatment of hip and knee patients are likely to be similar as what has been analyzed here.
Increased follow-up of patients, since most processing is done by therapists and nurses, would be
one potential gain. These resources, though, could be allocated to other areas such as different
medical specialties, or areas such as population health initiatives. A cost-effectiveness analysis
would be the best method to determine where to allocate these resources so that allocative
efficiency is attained, but such an analysis is beyond the scope of this thesis. Instead, this thesis
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provides a first step in determining where referral processing can be improved within specialist
clinics, and provides outcomes which can be measured to determine the effectiveness of future

proposed interventions.
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Chapter Nine: Conclusion

Long waiting times for elective surgical procedures in Canada are a concern for the public and
Canadian governments. Previous studies have investigated the causes of delays, and the impact
upon accessibility arising from delays, from when a decision was made to have surgery through
the date of surgery. However, these studies have not thoroughly investigated the causes of
delays to receive a surgical consultation or to the effect of delays on accessibility, referral
appropriateness, and efficiency. | examined elective hip and knee arthroplasty referrals from
primary care-to-specialist (T_referral to T_surgeon) as an example of how system-wide
improvements can improve quality of care for patients.

One potential approach to improve system outcomes — accessibility, referral
appropriateness, and efficiency — is an electronic referral tool, including elements such as a
standardized referral form with a requirement to complete all referral form questions, the option
for all referred patients to choose a next available surgeon, a system of MSK screening and
triaging, and separating voluntary, patient-related surgical consultation waiting times from
involuntary, system-related surgical consultation waiting times, measured consistently according
to standardized rules. The information needed to determine whether an electronic referral tool
for elective hip and knee total joint arthroplasty is effective has not been collected previously.
Current performance indicators regarding referral processing from T_referral to T_surgeon have
similarly been unmeasured and unavailable to inform efforts to improve system and patient
outcomes.

This thesis asked if implementing an electronic referral tool could potentially improve

patient outcomes for primary-to-specialist care for elective hip and knee total joint arthroplasty.
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To do this, | evaluated current referral practices and processing at MSK clinics and developed
scenario analyses to estimate potential changes to the outcomes from enhanced referral
processing elements: standardized complete referral forms, choice of next available surgeon,
increased use of MSK triaging and screening, and separating voluntary, patient-related waiting
times from total waiting times. Information was gathered from clinics using semi-structured
interviews of at least two staff members at each pilot clinic, 218 patient chart reviews of
referrals, and time studies of at least two clinic staff. The findings suggest that are potential
gains in the current referral processing system that could be achieved from implementing an
electronic referral tool as measured by the following three outcome measures:

e Accessibility: The time from when a referral is made to when a referral is deemed
complete, correctly directed, and accepted by an MSK clinic could be reduced using an
electronic referral tool. Based on patient chart reviews, reductions of about 11-15%
(from patient charts, the total waiting time from T_referral to T_surgeon) could occur:
this time is involuntary waiting time that, with instantaneous receipt of a complete
standardized referral through an electronic referral tool, could be reduced significantly.
Based on an estimate from patient charts of 70% choosing a next available surgeon,
patients in Alberta are willing to choose a next available surgeon for faster access to care.
Referral enhancements would potentially lower surgical consultation waiting times closer
to target benchmarks of 14 weeks total for patients to receive both surgical consultations
and surgery for elective hip and knee replacements.

This thesis provides evidence that the wait for a surgical consultation is substantial: mean
waiting times range from 51 business days at Clinic 2 to 97 business days at Clinic 1 to
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139 business days at Clinic 3. Excluding this waiting time greatly underestimates the
time a patient must wait for total joint arthroplasty: up to 80% of the time spent waiting
for surgery after a referral is first made by a referring provider occurs before a surgical
consultation. This thesis also finds that information on involuntary-related waits and
voluntary-patient waits is not tracked: voluntary, patient-related delays are hence likely to
be contributing to overestimation of total waiting times due to the health system, and the
timing of involuntary delays, which is unknown, results in more challenging system-led
efforts to reduce waiting times.

Referral appropriateness: Clinic requirements varied for accepting referrals. These
requirements, unless known to referring providers, could result in referrals being initially
denied or put on a pending queue — as happened for 20% of referrals at Clinic 1 and 54%
at Clinic 2, while this variable was not tracked at Clinic 3. An electronic referral tool
which requires completion of all referral elements would provide all information needed
by the clinics the first time for staff to determine if a patient was correctly directed and if
so the urgency level of a patient. The urgency level could be determined more
consistently through consistent referral information, and could lead to better MSK
screening and triaging options. If resources are available, MSK screeners, such as
advanced practice physiotherapists or other trained clinicians, are effective at reducing
waiting times and low urgency patients consulting with surgeons, and should be used in
more clinics.

Efficiency: Staff processing time is consistent across clinics, but varies depending on the
status of the referral. Each referral takes 9-15 minutes to process. Denied or pending
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referrals that arise due to clinical requirements that may not be known by referring
providers lengthen processing time. Time to contact referring providers for incomplete
referral information also takes away time from other tasks staff could be completing.
Currently, at least 3000 hours are needed across Alberta to process referrals at MSK
clinics. An electronic referral tool, with reminders and feedback to all clinicians and
administrators who handle referrals, will increase efficiency by reducing time needed to

handle incomplete referrals.

Using scenario analyses that estimated the changes from implementing referral
enhancements using an electronic referral tool, supported by data from a referral system
implemented in Hamilton, Ontario, it was demonstrated how an electronic referral tool could
potentially reduce waiting times for a surgical consultation. First, with 30% more referrals
selecting a next available surgeon option (to 100% next available), it was estimated that the
overall surgical consultation waiting times from T_referral to T_surgeon would be reduced by 4
days. Second, completion of all referral requirements by 22% (to 99% of referrals) would reduce
surgical consultation waiting times by 3 days. Third, increased MSK screening (by 30% to all
patients) could decrease surgical consultation waiting times slightly by 1 day, but substantially
more for patients of higher urgency. Fourth, removing voluntary, patient-related waiting times
from the calculation of overall waiting times will — though not changing total patient waiting
time — will result in lower reported system-related surgical consultation waiting times. If
voluntary, patient-related waiting times were 5-10% of total waiting time, then mean surgical
consultation waiting times estimates would be reduced by 5-10 days.
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The aim of any system changes in referral processing should be better outcomes for
patients. Surgical consultation waiting times are the key outcome measure from a patient
perspective. These waiting times are influenced by several system processes for handling
referrals, including referral appropriateness, clinical time spent processing referrals, and MSK
triaging of patients after a referral is accepted (using information from the referral forms). There
are opportunities to improve these system processes. An electronic referral system for hip and
knee arthroplasties could increase the number of complete and correctly directed referrals
received by hip and knee clinics. These will consequently reduce clinical staff time needed to
process these referrals, allowing clinical resources to be used elsewhere. The reduction in
waiting time, combined with better triaging using more accurate information, would be expected
to lower substantially waiting times for surgical consultations, and result in better outcomes for

patients.
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Appendix A: Terms and Definitions

Places and Individuals

Hip and Knee clinic

A site that provides care for hip and knee pain, from
initial consultation (a patient having been referred
by a qualified referring provider) to follow-up after
surgery for hip or knee replacement or revision.
The clinic is an intake centre for patients referred
for pain, and consists of at least one surgeon(s),
office support such as a medical office
administrator, and at least one or more nurses,
physiotherapists, and case managers to carry out
central intake assessments and manage patient
flows.

Referring provider

A qualified medical physician who can refer a
patient to an orthopaedic specialist. This individual
must have a valid Alberta practitioner identification
number (PRAC ID).

In Alberta, this is usually a general practitioner
(GP), though it can also be another orthopaedic
surgeon or specialist.

Orthopaedic
surgeon

A specially trained surgeon dealing with conditions
related to the musculoskeletal (MSK) system.

Specialist

A surgeon working at a clinic in a given specialty,
not involved in general practice.

Musculoskeletal
(MSK) physician

A physiotherapist, surgeon, or nurse with MSK
training who conducts an assessment of some
patients with hip and knee pain.

AHS

Alberta Health Services.

Runs hospitals in the province where arthroplasties
take place, as part of the Alberta publicly funded
health system.

AHW

Alberta Health and Wellness.
The ministry overseeing AHS and compensation to
physicians and surgeons in the province.

ABJHI

Alberta Bone and Joint Health Institute.

A not-for-profit organization for bone and joint
health care, research and education throughout
Alberta.

264




Places and Individuals

NO WAITS

New Opportunities to Reduce Unnecessary Waiting
for Hip and Knee Arthroplasty through Information
Technology Systems

A project designed to develop and evaluate
electronic referral for hip and knee arthroplasty
patients in Alberta (see Appendix A).

Osteoarthritis and Terms to Describe Osteoarthritis and its Effects

Osteoarthritis (OA)

Deterioration of joint tissue, causing mobility
limitations and reduced quality of life.

Commonly seen in the hip and knee, it is diagnosed
by doctor-measured joint pain scales and x-ray
evidence.

Acuity e Describes the physiological state of a patient.

Severity e A synonym for acuity — the physiological state of
osteoarthritis of a patient.

Urgency e The severity of a disease for a patient, including

other contextual factors.

These factors are the threat of disease progression,
and the change in health that can occur due to a
therapy.

Comorbidities

Other disorders or diseases present in addition to the
primary joint related disease.

Complexity e The degree to which comorbidities or other joint
related symptoms affect a patient seeking treatment
for osteoarthritis.

ASA categories e Categories intended to rate patients based on

morbidity and mortality.

Level 1 is healthy patients.

Level 2 is patients with mild systemic disease.
Level 3 is patients with severe systemic disease.
Level 4 is patients with systemic disease that is a
threat to life.

Referrals and Related Terminology

Referral form

A document containing information about a patient
who is referred from a referring provider to a hip
and knee clinic or orthopaedic surgeon.

Letter

A referral form that consists of a written or dictated
letter, either mailed or faxed.
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Referrals and Related Terminology

ABJHI Template

A referral form that consists of the ABJHI Referral
Template (see Appendix C).

Other Template

A referral form that consists of a standard template,
other than the ABJHI template.

EMR

Electronic Medical Record.

Relevant Dates to T

rack a Patient Referral

Wait Times Rules

A set of rules defining consistently measured wait
times, endorsed by the Bone and Joint Clinical
Network.

Referral made

The date on the referral form from a referring
provider to the hip and knee clinic.

Referral received

The date a referral form is received by the hip and
knee clinic.

This is the date on the faxed referral form.
Depending on the clinic, if the fax date was not
available or in error, it is either the date on the
referral note, or the date the referral is processed at
the clinic.

Referral deemed
complete

For Clinic 1, the date an acceptance notice was sent
to the referring provider.

For Clinic 2, the date the referral was screened, all
required elements were present, and was sent to the
surgeon for evaluation.

For Clinic 3, the date the referral was evaluated by a
clinic administrator and scheduled for a consult or
MSK screening.

Musculoskeletal
(MSK) visit

The date a patient visited a MSK physician for
screening.

Surgical Consult
visit

The date a patient first consulted with an
orthopaedic surgeon for hip or knee OA.

MSK Screening

A visit with an orthopaedic surgeon or MSK
physician, intended to determine whether a patient
is a surgical candidate, or is nonsurgical.

The availability of a surgeon for screening, the
physician conducting the screening, and the number
of patients given this option, vary by clinic.

At Clinic 2, the patient does not visit with the
orthopaedic surgeon for the screening. The surgeon
evaluates the referral alone as the screening process.
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Relevant Dates to Track a Patient Referral

Surgical
Consultation

A visit with an orthopaedic surgeon, to fully
evaluate the patient and determine whether surgery
IS necessary.

Treatment options include a recommendation for
surgery, a recommendation for further medical
management, or referral back to the referring
provider.

Surgical

A patient who is ready, willing, and able to have
joint replacement surgery for their hip or knee OA
immediately.

Long-term
optimization

A patient who would be surgical, but cannot have a
joint replacement within the next year.

This would be due to other comorbidities or
conditions the patient needs to have treated before
surgery can take place.

Nonsurgical

A patient who is not immediately surgical.
Pharmacological-based therapy, physical therapy
and therapeutic aids, are among the nonsurgical
interventions recommended for patients who are
nonsurgical.

Medical
Management

Used as a synonym for nonsurgical.

Outcome Measures

Appropriateness

This defines when a patient receives relevant health
treatment.

This will be assessed on whether a referral form is
complete, and correctly directed.

Accessibility

The ability of a patient to obtain treatment in a
reasonable time.

This will be measured by wait time durations.

Efficiency

The ability of a hip and knee clinic to use resources
optimally.

This will be measured by the functions and time
needed to process an individual referral.

Complete

When a hip and knee clinic decides all elements on
a referral form required for processing are present.
This is compared to the ABJHI referral template, in
which ideally all elements on the template are filled
out.
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Outcome Measures

Correctly directed

When a referral form is sent from the referring
provider to a hip and knee clinic which is qualified
and able to handle a case.

Incorrectly directed referrals would include non-hip
or -knee related cases sent to a clinic handling only
hip or knee procedures, or a highly complex
orthopaedic patient referred to a clinic that cannot
handle complex patients.

Referral When a component of the referral form, deemed
documentation essential for processing at the hip and knee clinic, is
incomplete not filled out.

X-rays not When an incorrect x-ray report is included in the

appropriate

referral form or available electronically.
This includes wrong angles or wrong joints noted in
the x-ray report. Correct x-rays/x-ray reports
include:
o Knee: AP weight bearing, lateral of knee
with knee flexed, Skyline
o Hip: AP pelvis centered at pubis, AP and
lateral of proximal half of affected femur.

Inappropriate
referral

Incorrectly directed referrals to hip and knee clinics,
including non-hip, non-knee, or non-OA related
patients.

Relevant medical
history

Comorbidities that influence the complexity of a
patient.
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Appendix B: Initial NO WAITS grant proposal

New Opportunities to Reduce Unnecessary Waiting for Hip and
Knee Arthroplasty through Information Technology Systems

("NO WAITS")

Two complimentary hSITE Partnered Research Projects sponsored by AHS Deb
Gordon
Tracy Wasylak (Alberta Bone and Joint Health Network Co-Chair)
and
Deborah Marshall + Cy Frank (University of Calgary and Alberta Bone and Joint

Institute)

1. Introduction

The burgeoning clinical demand for Hip and Knee joint replacement (arthroplasty) has created
internationally recognized issues of long patient waits for care and stimulated many calls for
potential solutions. Despite being a national target for increased funding aimed at prioritized
wait times reduction, as of January 2010, thousands of potential Canadian arthroplasty patients
are (apparently) waiting months for a surgical opinion after the time of referral (called "TO -
T1") and many more months from the time of their surgical consent to the time they receive
surgery (called "T1- T2"). In Alberta, despite major system improvements since 2004, with
detailed care mapping and new provincial practice approaches (central intake clinics with case
managers), median TO-T2 wait times still exceed 36 weeks. Since current Alberta care path
execution and tracking is still almost purely paper-based, technology enhancements with
improved 'on-line’ referral of appropriate patients plus subsequent tracking and feedback to
enhance workflows and eliminate waste would offer obvious advantages. Even simply
eliminating patients from wait lists that are not due to system failures would have a major
impact. As one example, appropriately classifying subsets of patients who voluntarily "choose to
wait" for specific surgeons (despite being given options to see others with shorter lists) or those
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who voluntarily defer appointment or surgery dates for non-medical reasons and listing them as
being distinct from those suffering 'involuntary waits', would achieve significant reductions in
the "involuntary waiting lists". Further, enhanced care map tracking and real-time electronic
‘alerts' of waiting times exceeding benchmarks could significantly enhance care path flows,
improve timely decision-making and reduce these waiting times even further. The same strategy
across the whole care path would ultimately improve efficiency and eliminate waste.

Summary of the AHS Problem: Like many other areas of the health system, the Bone and Joint
Network of AHS currently lacks a system to accurately measure arthroplasty wait times at each
stage of care delivery or to classify those waiting times into appropriate categories that will
inherently reduce involuntary queues and define some previously unknown reasons for waiting
as a significant step toward their eventual elimination. This proposal addresses this need with a
focus on the ‘front end’ (intake of patients into specialty care) as a starting point with the
greatest opportunity for improvement.

2. Proposed Research (1 page for each sub-project)

Under the auspices of the partnership-focused AHS "Alberta Bone and Joint Health Clinical
Network", we propose an 18-month overall project with two integrated sub-projects to design and
pilot test (Subproject 1) and measure the efficiency and cost implications (Subproject 2) of a
provincial program of wait-times redefinition and reduction with a specific new electronic referral
system and tool. In addition to having value to wait time reductions in Alberta (our main focus), we
make note that the algorithms and tools developed here will almost certainly have commercial
potential, as they will be solutions needed in many other systems. As the first step, a more
appropriate lexicon of waiting times will be determined by our Network that will leave no doubt as
to where the patients are on the care path, and those definitions embedded within a new privacy-
compliant web-based system of patient referral from primary care to specialty care.

Subproject 1 aims to eliminate the current wait for referral transfer, screening and acceptance by a
specialist's office, we will specifically design, test and validate a Network developed and approved
electronic (web-accessed) referral tool that, when fully completed by the referring physician will, by
definition, trigger the acceptance of that ‘appropriate patient’, and start the clock at "t-referral" to the
Network. That web-system will trigger an automated response to the referring physician as to the
patient’s disposition (which clinic has taken the patient) and then be used by the Network to identify,
manage and track all patients with automated (time-benchmark) alerts to their specific case managers
of their exact care-path location and status in the Network. Referring physician and patient choices
will be respected in the process, vis-a-vis access to their surgeon of choice, but the referral would
have to reject the "next available surgeon (shortest time offered)" before being given access to any
other specific surgeon. At that decision point, the referring physician will be given accurate wait
times for all options before having to select one. Patients will be classified accordingly (voluntary
wait versus involuntary wait) from that point forward. Beyond referral, steps along the Alberta care
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path are already very well defined and will be registered and tracked electronically, creating potential
‘time-marks' on each patients record, with similar tracking of involuntary versus voluntary waiting
times. Each step will have a 'shortest time' option offered. If rejected by the patient, they will move
into a voluntary waiting category.

This method will facilitate an understanding of how long each step on the care path is taking in the
system (with some time being totally appropriate from a medical point of view and some not: e.g. a
trial of conservative treatment overseen by the Network versus a patient choosing to wait for a
particular season of the year to have surgery), and thus which waits are truly due to system failures
and which are not. We will specifically classify those ‘waiting voluntarily' as being distinct from
those being subjected to any 'involuntary waiting periods' and track (with electronic alerts to specific
case-managers) when their ‘appropriate time benchmarks" are exceeded. This new approach will
thus be much more ‘granular' that the current, highly ambiguous "TO-T2" system, which lacks
accurate or reproducible "triggers" (missing standard definitions) and fails to define or track the
health system steps that take time along an appropriate care path. In this way, the reporting of
patient wait times more accurately represents the waiting time inherent in the Alberta health care
system and is not influenced by factors outside the control of the health care system such as selective
patient waiting, patient deferrals and voluntary waiting for a specific provider. Figure 1 visually
demonstrates the involuntary waiting period as defined above. Technology will shorten this period
and will eliminate (into a new category) all those who choose to wait (voluntarily) for particular
surgeons.

One community health sciences/business school graduate student will make this design, testing and
validation of the electronic referral (decision support) tool their thesis topic.

MSK Consult (some clinics)
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Referral Rec’d

Offered Surgeon Consult

Referral

INVOLUNTARY WAITING PERIOD
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Figure 1 -The Current Involuntary Waiting Period to see the next available surgeon.
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Appendix C: ABJHI Hip and Knee referral form

This is the ABJHI Hip and Knee Referral Form, in use as of May 2010. After this version, a new
referral template was endorsed by Alberta Health Services and was implemented in September
2011. The substance of the referral form itself is very similar to the one used when referrals

were being tracked, and charts were read, at each MSK clinic.
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I— ALBERTA BONE AND JOINT CLINICAL NETWORE - HIF & ENEE REFERRAIL —I

Iopstactions: For optimum accuracy please...

FPrint in capital letters & avoid contact with the edges of the box

Mlark boxes with an "X ar d in the middle o ?m-m
the box: Correet Mades: [l B scorect Masks:

REASON FOR REFERRAL

What is the primary reason you are refeming this patient™

Primary Affected Joint(s): Hipe nH.Lght Oieft [JBiatersl Typeof Froblem: [J Poimary [ Revision

Enee: H‘"Eht Oreft [EBiterl Duration of Symproms: [ Weeks Years
Ascigm Patient to Next Avoilabile Surmecn? ettt [] Mamths L] Unknows
Oves OWo—Tmo: |, , o , o, 4 0 0 5 0y gy 0 e 0y
Surgeon Last MName Surgeon First Name

If WCE, Claim Number:

Height | | ) ™ Weight; ;| , Ikg BMI, |
** X-RAY REFORT TO BE ATTACHED WITH REFERRAL** NOTE: MEI I3 NOT REQUIRED FOR THESE REFERRALS
Em APwughtbemn.g ht:nJu\fEn:emﬂtknuﬂﬂ.Ed,Skﬂlne [ X-may report aailable on PACS

Current Pain Management: [J IMarcoties [J Crwer-the-counter [ WEAIDCOEIE [ Cther:

Comments:

[5| Fain at rest .z while sitting, ying down, or cansing sleep disturbanee): OMNone [OQuiild [JModeat=e [J Severs
EﬁDﬁ:rﬁdemﬂﬁnﬁhﬁms{e.g.Pmﬁngmshnﬁ:mm@ngmhs,ﬂﬂingm O Moo [uiild [JiModerate [J Sever
9 standing, sexmal acticiy, bathing, cooking, recreation or hobhies):

% Abnormal findings on phyzical exam related to affected joint (e.g. deformity, [ Mone/mild O Moderate [ Severe
[o|imsmbilicy, leg lenpzh difference, restricion of mnge of mosion on exmination):

7| Potensial for progression of disease docomented by radicgraphic Sndings (e.g. Orone QOud [OModemte [Severs
':mmmmmymﬁmmwmm;m

gm:hnpmdingﬁzm]:

| Abdiey to walk withous significant pain- O Ower 5 blocks [J1-5blocks [ <1hblock [0 Houwsehold ambulator
!ﬁT'h.tu:tnPI:i.ent:ul:a.nd.i.nd.epnu.dmminmd::yle.aﬁﬂ:thn:hgivenmtnd@mﬂmﬁnindﬂpﬂndm&y{dlﬁrﬂtymtbﬂ

related to affected joint):[] Mos the d but more diffiealt [J The d but not immediately  [] Immediately th d or unable
Bate the level of medical complexity (number and/ or severity of key comorhid conditions) of the patient, excluding hip or Inee condition:
[ Mo medical problems

[m] Current mald medical problems or past signficant medical problems

O rodemte medical disabilisy or morhidity, requires "frse ine" thenapy

O severs/ constant significant disability,/ "uncontrollable” eonstant .mndmalP.mb]r_ms
nEmamd'rum:.- immediate trextment required, end copan filore) serere rmenr of function

AMNSWER ALL

LAST MName: FIRST MName: E'RA{.“ID_ .

A - City: Fostal Code:

Phone- { ) - Pl ) - E-Mail:

Referring Physician Sgmasare: Daee:

Complete the fom snd B to ONE of:
Grande Prire (T8 357-2504

Red Deer: (403) 3585808 Calgarye: (403) 2214387 Camrose: (78] 679-2630

Edmonton: (T80 4326395

I 2364072927 I:I DD MM ¥ Y Y ¥
My 2010 Pagedoft J

273



Appendix D: HQCA quality matrix — six dimensions of quality for health

b_gm.ﬂm ; Dimensions  (lcceptability ~ (Atcessibility ~ (Appropriateness  Effectiveness  (Efficiency (Safety
ﬂ—m—qﬁﬁ of EH_:&- Haalth services are Health sanices are Health services are Haalth serces are Resources are optimally Mitigate risks to awold
i“ o respectful and obtained In the most relavant to user needs provided based on used In achleving uniniended or hanmful
for

responsive to user auitable satting In 2 and are based on accepted sclentific knowledge desired outoomes. results.
needs, preferances reasonable time or evidence-based to achleve desired

m—g Areas and expactations. and distance. practice. ourtoomes.
. of Need

Being Healthy
Achieving heatth and
preventing oocumence
of Injuries; lliness, chranic
conditions and resulting
disabilitias.

Adoptod huna 2005 by tha Health Quality Notwark, an HOCA eolkborative corsisting of Alberts Cancor Board, Alberts Colloga of Pharmarists, Alborta Health and 'Wialiness, Albarta Modical Assodiation, Albarta Mantal Haalth Board, , Aspen
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Meabih Chuslin Consmd of Allersa of Regulated Haalth Profossions, Haalth Quality Coundl of Albarta, Morthorm Lights Hsalth Regicon, Pallisar Haalth Reglon and Peaco Country Haalth,
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Appendix E: Data extraction form

The data extraction form for patient chart reviews is given in this appendix. Once data
availability and outcome information were collected from the clinics, the data extraction form
was designed to retrieve standardized information for accessibility and referral appropriateness.

This was completed at all three clinics as noted in Chapter 4.
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10Mar2011

Patient # Fatient # cannot be fhe PHN

Review Date: Reviewesr Mame:

DA MONTH  YEAR

Clinical Site: I:' Calgary m I:' Camrose .:1||:| Red Deer @

I} Information on Patient

1) Gender: |:| Male m I:l Female 1y 2) Age at referral:

3) Postal Code: X X X

4} Reason for referral:
a} Location b) Type

|:| Right knee (o) |:| Right hip 1) |:| Bilateral knee (20 |:| Primary joint (o
|:| Laft knee (4 |:| Laf hlp 1111 I:' Bllateral hilp i1 |:| 2 Joint (1) |:| Revision ()

Il} Referral Processing

fes Nao
1) Was there a date on the referral? |:| . o
[t_Fisfemmal as per the walt Smes nies) . DAY  MOMTH  YEAR !
a) Who was the referral received from? |:| GF o |:| Crrthopaedic surgeon 1)
|:| Cther: @
k) Had the patiznt besn s=en by an |:| Yes, same |:| Yes, different
orthopasdic surgeon previously? SUrgeon 1) SUMGEon ()

I:' Mo m I:' Unknown (=5

i} If yes, by same or different
surgeon, when was the last visit?

i) If yes, by different surgeon,
did the patient ever visit the |:| vesim . I
current surgeon? DAY  MONTH  YEAR
I:' Mo m I:' Unknonam ==
21 Was there a date noted when the |:| Yias: (1) .

referral was received?
4 Fershied as per the walk Bres niles)



10Mar2d11
Patient #

ll} Referral Processing

3} What was the initial status of the |:| Accepted m
referral?

DAY MONTH YEAR

DAY  MONTH  YEAR

a) If denied or pending, what was the reasonis) given?

i} Hrays not Yes ¢ M v} Patient re- Yes ¢ M
aAppropriate |:| == |:| = refemed slsewhere |:| == |:| =
i} Referral v} Inappropriate Yes 1 -
documentation I:' Yes i) I:' Moo refemral |:| == |:| No )
i It

nCompee wi) Other |:| Yes i) I:' Mo o

i} Dioctor mot
qualified or able to |:| Yes (1) |:| M m

provide treatment

4) Was the referral deemed complete Yes i Mo i1 Unknown ==
upon first receipt by the clinic? |:| == |:| e |:| .
(was a comment made about the refemal being ompled=T) Same as

a} When was the referral completed and , , refarral
received? DAY  MONTH YEAR received date

) Completeness of the Referral Template

a) ABJHI template |:| b} Cther template
(1 yes, Dino)

|:| ¢} Letter i1 yes, 0no) |:| d) Other: (1 y=s. 2na)

1) What was the type of referral used? |:| 1 ye=. D

2} What information was included on the referral?
Mo g) Next available fes Mo
H

. ) Yes
a) Patient demographics |:| 2 surgeon specified

i1

[]
wtomaton | T e msein OO
¢} Reason for referral I:' T:EED r:;j i} Weight I:' :;?5 ::-::
zi]EI:!nerLeuanl medical ] "‘:IE'ED :D i) BMI [] :;E'SD z;j
zi%f;inu& arthopaedic |:| "':IEED :D k) X-ray fim |:| :':]E'E“l:' :‘3‘
s OO e OO



Patient #

) Completeness of the Referral Template

21 What information was included on the referral?

[ I
OO0

m} Relevant
comaorbidity history/
complexity

n) Medical acuity
(lifestyle questions)

q) A-ray report

o} Medical acuity
(explicit WCWL
questions)

g} Medication list

10Marz2d11

‘fas Mo

[k

[]
[]

Mo

L]
L]

Mo
[Lu]

ez
L]

ki
|:| :1:9'5 / J

DAY
Mo

i

fes
1

r} Cther |:|

MONTH  YEAR

[]

3} Was nonsurgical freatmentis) for the hip or knee
attempted by the referring physician?
a) If sa, was the treatment{s) listed direcily on the
referral template or letter?

I:' Mo i) |:| Unknown i35
|:| Mo |:| Unknown =<

; . Yes
i) Weight loss |:| |:| v} Imjections (steroids) ?EE |:| x‘:'
. . . ‘\"E-E
Weight
Ii) Weight gain |:| |:| vi) Imjections (other): |:| rfED fu
L Al
iii) Acetaminocphen I:' ?EED
Yes M.::. - . Yes Mo
iv) NSAID/COXIB |:| |:| vii) Physiotherapy i "
0 a
viii) Other: [ ] :_""ED :D
4) Did th tient the Originally
) Did the patient accept next |:| Tes {1 |:| Mo im |:| offered next

available surgeon option?

(s pear e sl e ruiss) Mot

offered
a} Comments:

L]

L]

available @

Unknown Mot applicable s

2]

[]

'es
11

b} If yes or no, when was the
mext available option given?

[]

; |:| No m |:| Unknown =5

DAY
c} If yes ar no, Was a reasocn

given for accepting/rejecting?

MOMTH  YEAR

IV} MSK Specialist Consultation
1) Did an MSK specialist visit |:| Yas: (1)

[ P OF IR,

cocur? (if so, date of first?)
_MEK as per the wal bmes nales )
|:| Mo m
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IV} MSK Specialist Consultation

2} Was the first MSK visit on the same )
date as the originally scheduled date? || Y2510 [] New [] unknown =

a) If mo, what date was ; ; b} If no, when was it . ,
it criginally scheduled? ™ oy MoMTH | vEAR | rescheduled? AT TAOMTH IW

c} If no, why was it rescheduled?

3) What was the recommendation I:I Nonsurgical @ Leng _TEFI_TI
from the MSK specialist visit? optimizaton (1)

I:' Surgical @ I:' Uinknonam ¢35

a) If monsurgical, did the patient request
to see a surgeon? I:' Yas (1) |:| Mo |:| Unknown iss)

b} If surgical, did the patient regquest ) )
nonsurgical treatment? |:| Yesm I:' No im I:' Unknown ()

IV.3.c) M5K Specialist Visit V.3.a) Surgical Consult
Treatment Recommendations Treatment Recommendations
. . _ Yoo Mo fes Mo
i} Aerochic exercise I:l n o I:I RN |:| i
) _ _ Yes Mo fes Mo
i} Weight reduction |:| - |:| o I:I 01 I:I o
- Yec Mo Yes Mo
iii) Medications I:l i I:' i I:' 01 I:' i
. . . Yoo Mo fes Mo
v Mutriceuticals I:l 1 I:' o I:I Rl I:' 0
. fes Mo fes Mo
v} Bracalorthotics |:| - |:| o |:| 01 |:| i
vi} Wiscosupplementation |:| :IIEE |:| !:]c- |:| :IIEE |:| He
11 [ i1 L]
. ) Wes Mo Yes Mo
vii} Physiotherapy I:' - I:' o |:| i I:' i
viil) Resistance Training |:| :::EE I:' f:]n |:| :::EE |:| ,!.:]cl
. Yes Mo Yes Mo
i) Other |:| - I:' o I:I i I:' i
d} What was the outcome To see surgeon Further nonsurgical ' }
after MSK treatments? for consult im L] catmens :" ] unsoon oo

V) Surgical Consult

1} Did a surgical consult ccour? (if I:l Yes: i

so, date of first?) :
(f_mormut as pear the walk Hmes russ) DAY  MONTH = WEAR {1 2 or LmEnown,

|:| Mo |:| Unknown (5 ge e secsen vl
4
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V) Surgical Consult

2) Was the first surgical consult on the same
date as the originally scheduled date?

a} If no, what date was

|:| s |:| Mo |m|:| Unknonam (=)

b} if no, when was it

it originally scheduled?

DAY

“WoNTH YEAR  rescheduled? DAY  MONTH  YEAR

c} If no, why was it rescheduled?

3) What was the recommendation
from the surgical consult visit?

a} Surgical Consult

Treatment Recommendations

Vl) Surgical Information

11 if surgical, was a surgical
decision date given?
(f_Decksion as per the walt imes ruies)

2} Was a patient ready date

given?
(f_FReady as per the wall bmies nales)

3} Were there any comments
on the ready date?

4} Were there any notes in the
record from IM or anesthesia?

5} Did a surgery take place?
1% _Surgeary e pear the wesl Ames nules)

&) If yes, what joints were
aperated upon?

(see section L4 for types of joints)
b} If yes, what type of hip
or knee was used?

Long term
optimization (1

I:' Unknooam (25

I:l Monsurgical im
I:l Surgical

Treatmenis for L-T optimization and
nonsurgical are lsied on page 4

[ surgical consult Fas not oocumed,
oo o section W)

I:' fes: in

MONTH YEAR

Oy
|:| Mo o |:| Unknowm zs)
|:| fes:
Oy MONTH YEAR
I:' Mo o I:I Unknowm (=5
I:l Yes: i) ,
I L
Oy MONTH YEAR
I:l No m I:' Linknonam ias)
Same as
question
|4
) THAMOM [metal THACOP (ceramic
|:| BHR {recurface) i) |:| on metal) (1) on paly) @
THCOC (car@milc on |:| THAMOP (metal
cErAmk) (3 on paly) i4)
5
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This Inchudes offer pre-on Wisiks or
Vi) Other orthopedic office interactions with the patient between:  consulaion vizis and her reasons
. - Fhorme Calls ansnof by be IRCluded.

when the referral was received and the surgical date

Ay MONTH  YEAR

DAY MONTH  YEAR

DAY MONTH  YEAR

Vill) Other comments and other visits before surgery date
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Appendix F: Example of semi-structured interview question form

This is an anonymized semi-structured interview form for a clinic. The questions used here were
initially asked of the clinic staff. Answers to these questions led in some cases to further follow-

up questions.

Data Questions (in approximate order of the current decision tree):

The # of referrals (XXXX) -- does this population just represents the # of complete referrals
received?

Does this estimate represent the number of unique patients, or the total number of referrals?

If the XXXX does represent only the # of complete referrals, are the total # of referrals (complete or
incomplete) received tracked?

What are the # of referrals accepted?

What are the # of referrals denied (is this known?)

The # of incomplete referrals -- this is not tracked?

Is there a more precision estimate other than ~XX% on those referred to MSK clinic?
All patients (XX) who were no-shows to MSK physician rescheduled?

Does this estimate represent the number of unique patients, or the total number of reschedules?
The number of patients referred onto physician (XXX): this is from MSK clinic, or does this include
patients who do not see MSK physician, or does this include patients who have previously seen a
surgeon and skip MSK visit?

If it includes all three, is there a breakdown available?

The number of patients who need a surgeon assessment is XXX?

Data Questions (regarding wait times):

Do we have mean wait times now, or median? Can we get the other as well?

How are the wait time dates tracked:

t0: t_referral

t received

t MSK

t1: T_surgeon

Ist_surgery tracked and available?

What is the patient population for the wait times? (patients who have referrals received? Patients
who have been referred? Does this differ for each wait time?)
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Do wait times change depending on whether a patient sees an MSK physician, versus those who are
referred directly to the 'surgeon assessment needed' pathway? (i.e. After the MSK consult, is t_ MSK
--> T _surgeon the same as t_received --> T_surgeon for those who don't see an MSK physician? in
other words, do those who see MSK physicians get put in the back of the queue of patients awaiting
scheduling for a surgeon consult?)

Methodological Questions:

What data is currently tracked for internal use? What measures are used for effectiveness evaluation?

What are the specific dates for the six month pre-NO WAITS collection period?

Who enters patient data? (assn't, scheduler, nurse, MSK physician)?

Who maintains scheduling of referrals? (assn't to surgeon, scheduler?)

How are patient referrals tracked (what software, paper)?

What are constraints in gathering real-time data?

Have there been major changes in the last two years to referral collection or organization?

Is there tracking of correct or incorrect referral forms?

Clinic X-specific methodological questions:

Who keeps track of nonsurgical patient information? Where does the information go after MSK
physician determines patient is nonsurgical?

Nonsurgical patients are all sent back to referring provider, or do they continue to be seen by MSK
physician?

Who keeps track of surgeon appointment information (no-shows, reschedules)?

Is there an estimate on the time, average, that referrals spent in the ‘pending’ queue?

Is scheduling of patients evened out among the different surgeons?

Clarification on the path a patient chart takes within the clinic, according to the current tree (who has
it at what phase? When does it bounce back? What is added at each phase? Where is it entered?)
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Appendix G: Copyright Permission Letters

This appendix contains the copyright permission letter sent to the publisher of Chapter 5
(Longwoods Publishing) and the copyright permission letter sent to each co-author for the article
in Chapter 5.

a) To the publisher:

Kenneth Fyie

Department of Community Health Sciences
3rd Floor TRW - 3280 Hospital Dr NW
University of Calgary

Calgary, AB T2N 476

August 24, 2012

Longwoods Publishing
260 Adelaide St. East, No. 8,
Toronto, ON M5A 1N1

To whom it may concern:
| am requesting permission to reprint the following work:

“Voluntary versus Involuntary Waiting for Joint Replacements: New Alberta Wait Times Rules
for hip and knee arthroplasties, with provincial consensus” by Deborah Marshall, Tanya
Christiansen, Christopher Smith, Jane Squire Howden, Jason Werle, Ken Fyie, and Cy Frank,
that will appear in Healthcare Quarterly, published by Longwoods Publishing, Volume 15,
Number 3, pages 37-42.

This request is for permission to include the above content as part of the thesis that |
am preparing: “An Evaluation of the Primary-to-Specialist Referral System for Elective Hip and
Knee Replacements in Alberta.”

Longwoods Publishing is currently the holder of the copyright to the article, which is included as
a chapter of my thesis. Your permission in this note confirms that you hold the right to grant this
permission.

This request is for a non-exclusive, irrevocable, and royalty-free permission, and it is not
intended to interfere with other uses of the same work by you. | will include references to the
article in Healthcare Quarterly and Longwoods Publishing both in the introduction and in the
chapter itself, a URL to the journal, and (if provided before 1 September 2012) a URL to the
article itself. Any further references requested will be provided.
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Further, I would like permission for Longwoods Publishing to agree to the terms listed on the
University of Calgary Partial license, which is attached. The thesis will be submitted
electronically to the university, and will also be submitted to Library and Archives Canada via
the University of Calgary for publication. I will also sign a Theses Non-Exclusive License that
authorizes Library and Archives Canada to reproduce, communicate to the public on the Internet,
loan, distribute or sell copies of my thesis, among other things.

| would greatly appreciate your permission. If you require any additional information, do not
hesitate to contact me at the address and number above.

If you agree with the terms as described above, please sign the letter where indicated below.
Thank you for your permission.

Sincerely,

Permission is hereby granted:

Signature:

Name & Title:

Company/Affiliation:

b) To the co-authors:

Kenneth Fyie

Department of Community Health Sciences
3rd Floor TRW - 3280 Hospital Dr NW
University of Calgary

Calgary, AB T2N 476

August 27,2012
To whom it may concern:

| am requesting permission to reprint the following work:
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“Voluntary versus Involuntary Waiting for Joint Replacements: New Alberta Wait Times Rules
for hip and knee arthroplasties, with provincial consensus” by Deborah Marshall, Tanya
Christiansen, Christopher Smith, Jane Squire Howden, Jason Werle, Ken Fyie, and Cy Frank,
that will appear in Healthcare Quarterly, published by Longwoods Publishing, Volume 15,
Number 3, pages 37-42.

This request is for your permission, as co-author, to include the above content as part of the
thesis that | am preparing entitled: “An Evaluation of the Primary-to-Specialist Referral System
for Elective Hip and Knee Replacements in Alberta.” | will, in the preface to the chapter,
confirm that your name is credited in the reference to the published manuscript.

The thesis will be submitted electronically to the university, and will also be submitted to Library
and Archives Canada via the University of Calgary for publication. 1 will also sign a Theses
Non-Exclusive License that authorizes Library and Archives Canada to reproduce, communicate
to the public on the Internet, loan, distribute or sell copies of my thesis, among other things.

| would greatly appreciate your permission. If you require any additional information, do not
hesitate to contact me at the address and number above.

If you agree with the terms as described above, please sign the letter where indicated below.
Thank you for your permission.

Sincerely,

Permission is hereby granted:

Signature:

Name:

Date:
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