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Preface

The following is a manuscript-based thesis that has been performed as part of a Master of
Science in Clinical Epidemiology degree at the University of Ottawa. It has been
formatted in accordance to the guidance set out by the intended submitting peer-reviewed
journals.

No ethics approval was needed or obtained for either of the manuscripts. The first article,
‘Management for Acute Achilles Tendon Ruptures: A Systematic Review and Network
Meta-Analysis’ has been accepted to Clinical Orthopedics and Related Research
(decision pending). I designed this analysis and published the protocol in Systematic
Reviews in 2018.[34] I subsequently carried out the study in its entirety. Collaboration
from co-authors was provided for duplicate study review and data extraction. Dr. Wei
Cheng and Dr. Taylor Woolnough provided assistance with analysis software. The
second paper, ‘Development and Field-Testing a Patient Decision Aid for Management
of Acute Achilles Tendon Rupture: A Protocol’ has been formatted but not yet submitted
to BMC Medical Informatics and Decision Making. 1 designed this study in its entirety
with feedback and guidance from supervisors and co-authors.

I certify that I am and will be the first and corresponding author on each of these papers. |
wrote the papers with guidance from supervisors and co-authors and will be the primary
author to review feedback and address from peer reviewers.
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Thesis Abstract

Treatment of acute Achilles tendon ruptures has long been controversial. Several
treatment options exist for patient with variable harms and benefits to each. Recognizing
that decision of treatment option is preference-sensitive, this thesis focused on updating
the current literature on Achilles tendon rupture management to facilitate the creation of a
patient decision aid.

A network meta-analysis of all treatment options for acute Achilles tendon
ruptures was performed. Results demonstrated that minimally invasive surgery options
were associated with lower complications and lower complications requiring surgery.
Return to sport was similar amongst all treatment groups.

With guidance from the Ottawa Decision Support Framework and the
International Patient Decision Aid Standards, a three-tiered protocol for development,
alpha testing and field-testing a novel patient decision aid is outlined next. The patient
decision aid will be reviewed and revised iteratively by multi-disciplinary steering group.
This protocol will act as a framework for further orthopaedic patient decision aid

development.
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Chapter 1:

Introduction

This chapter provides both the background and rationale for the body of work. This
thesis takes the form of a thesis by articles, the first of which is a Network Meta-Analysis
incorporating all methods of Achilles tendon rupture treatment. The second article is a
protocol for the development and field-testing of a novel patient decision aid (PtDA) for
patients presenting with an acute Achilles tendon rupture. An overview of all chapters
will follow at the conclusion of the introduction.

The division of Orthopedic Surgery at the University of Ottawa is a regional and
national leader in Continuous Quality Improvement (CQI),' which focuses on health care
delivery that is efficient, patient-centered, and equitable. Patient decision aids are one of
many tools that will help in the delivery of these objectives. One of the goals of the
division is to develop the Ottawa Orthopedic Decision Aid Program as a central
component of the CQI program. This thesis was, in part, designed to support this goal by
providing the foundational groundwork to develop, evaluate and implement PtDAs for
the orthopedic community at both the local and national level.

Background and Rationale

Shared Decision Making

Patients are frequently asked to make informed treatment decisions regarding their
care with limited background knowledge of their relevant pathology.’® While some

decisions may be relatively easy or obvious to make, for example the decision to have



surgery for a broken femur, for other decisions there are often several reasonable
treatment options available. In this situation, the physician provides the patient with
relevant information, and the patient is left to weigh the pros and cons of each option
prior to making a ‘best’ decision."*

Many treatment decisions have no single ‘best’ option, and variable levels of

. . . 2,3,5
evidence guide treatment options.>™

Each option has a unique risks and benefits. How an
individual decides to weigh the risk-benefit ratio is not universal and is based on their
unique preferences and values. Even with high-level evidence, it is important, yet
challenging for physicians to help translate population-level data to the individual.®
‘Preference-sensitive’ decisions are decisions made by the patient after balancing the
relevant information with their unique personal values and needs. Achieving a high
quality decision, defined as one that is based on high-quality evidence and in keeping
with a patient’s values,’ is the goal central to shared-decision making (SDM). There are
two experts in this reciprocal relationship. Clinicians bring expertise in the medical
condition and its treatment, but have been shown to be poor judges of patient preference.?
The patient thus brings this expertise, in how the disease or ailment impacts their daily
life and values. Patient engagement in health-care decisions improves the patient

9,10

experience and leads to improved patient outcomes.” " The importance of SDM cannot

be understated in the evolution of health-care delivery from paternalistic to more patient-

11,12
centered care.

Engaging in SDM strategies is being actively built into policy in many
jurisdictions™ as a requisite prior to approving some interventional procedures, with

massive implications for both patent and clinician.

There are several strategies to facilitate SDM, including decision coaching,



questions prompts, and patient decision aids.'* Patient decision aids are communication
tools that can be used either prior-to or following consultation between physician and
patient.” They may take on many formats, including print, web-based, audio and visual
resources amongst others. PtDAs act to supplement, not replace the patient-physician
discussion. By providing this additional element of decision-support, the goal is for the
patient to make a high-quality decision’.

There are six minimal standard elements, or qualifying criteria, to qualify as a PtDA as
defined by the International Patient Decision Aid Standards.*' These include; 1)
Discretely describing the health condition or problem, 2) An explicit statement of the
decision to be made, 3) A description of the options available for the decision, 4) A
description of the positive benefits or advantages of each option, 5) A description of the
harms, side effects, or disadvantages of each option, and 6) A discrete description of what
it is like to experience the consequences of the options as a values clarification exercise.
The IPDAS has also described 10 additional certification criteria required to be certified
as a PtDA, in addition to 28 quality criteria, which should be considered to minimize the
risk of introducing bias to the PtDA. A standard PtDA will include evidence-based
material, including probabilities of risks, benefits and harms of each potential decision
option. Probabilities are presented in an easy-to-understand format, while also helping to
clarify where the risks and benefits lay within an individual’s values.'® The use of PtDAs
has been shown to improve patient knowledge, improve patient perceptions of treatment
risks and benefits, improves patient’s understanding and clarity of personal values and

.« . 15
may lead to a more value-congruent decision.



Shared Decision Making in Orthopedic Surgery

There are countless opportunities to develop, evaluate and implement PtDAs in the
orthopedic surgery setting. Patients are routinely faced with challenging decisions,
whether broad (undergoing surgery versus non-operative management of a fracture) or
more specific (choosing between different surgical approaches for hip replacement
surgery). PtDAs have previously been developed for patients with knee'® and hip
arthritis, as well as lumbar spine pathology'’. These improve patient knowledge,
participation in SDM, and overall patient experience in these populations. However, there
remains a paucity of development and implementation of PtDAs within the specialty as a

whole.'8

Management Options for Acute Achilles Tendon Rupture: Decisional Conflict

The Achilles tendon is the most commonly ruptured tendon in the body."” These
injuries were traditionally most common in the male ‘weekend warrior’ population aged
30-40 years." However, these injuries are increasing in incidence throughout adulthood,
up to those in the sixth decade of life, as the population strives to remain active for
longer.*%2
The optimal treatment of acute ruptures has long been debated, with both surgical
and non-surgical options presenting unique risks and benefits.** Historically, patients
were immobilized for six-to-eight weeks of followed by progressive weight bearing. Due
to a high tendon re-rupture rate with this approach, many surgeons have advocated for

open surgical management. Surgery, however, comes with its own unique set of risks,

including wound complications, infections, and nerve injury.” For these reasons,



alternative management strategies have been sought to minimize the risks that come with
both operative and non-operative care.**

Many centers have replaced traditional non-operative care with alternative non-
operative functional rehabilitation strategies involving early, controlled ankle
mobilization.?® These programs require significant patient engagement and access to
physiotherapy for optimal results, which may present a barrier to some patient
populations.?*® A systematic review and meta-analysis of operative versus non-operative
management of Achilles tendon rupture published in 2012 by Soroceanu et al. best
synthesized the risks and benefits of each of these strategies.”® Surgery has an overall
lower re-rupture rate when compared to all non-operative care. However, in their
stratified analysis separating studies employing traditional non-operative care from those
using functional rehabilitation, re-rupture rates were found to be equal between functional
rehab and surgery. Patients undergoing surgery return to work and sport almost three
weeks sooner than the non-operative patients, but unsurprisingly had a much higher
complication rate. Overall, functional and clinical outcomes were equivocal between
treatment arms.

Surgical care is also evolving, with minimally invasive surgical techniques being
developed to negate the risk of wound complications and infections found with open
surgery.”” These techniques are more challenging that traditional open surgery, with a
learning curve for surgeons, and are not yet widely used.”® To date, no long-term
functional benefit as been demonstrated over other treatment modalities,*. Wound
complications have indeed been negated, however at the risk of increased risk of painful

neuroma or sural nerve injury. Where these techniques fit in the realm of routine clinical



care has yet to be clearly defined.”’

The most recent clinical practice guideline (CPG) for management of Achilles
tendon ruptures was published in 2010 and offered management option statements of
either ‘weak’ or ‘inconclusive’.*® This guideline was published prior to the more
contemporary and modern strategies discussed above. Given the equivocal functional
outcomes in treatment modalities for Achilles tendon ruptures, but vastly different
complications and risk-benefit profiles, patients with these injuries regularly face a
difficult decision.*" Treatment discussions are commonly challenging with both patients
and clinicians struggling to adequately articulate treatment and outcome priorities. This
decision by patients requires careful consideration of their specific treatment goals based
on personal values and preferences.

Summary

With several management options available, patients and clinicians must weigh
risks and benefits of each approach, leading to uncertainty and decisional conflict.
Furthermore, management of Achilles tendon rupture is evolving and a thorough updated
literature synthesis is lacking.

Purpose of the Thesis

The primary goal of this thesis is to facilitate development a novel decision-aid
for patients with Achilles tendon rupture. Due to concerns about feasibility of completion
in a reasonable timeframe, the scope of the thesis has evolved over time from the initial
thesis proposal. The specific objectives of the thesis are: 1) To systematically review the
literature on management of acute Achilles tendon ruptures, using Network Meta-

Analysis methodology to best synthesize current best-management evidence for these



injuries; and 2) To develop a comprehensive protocol for development and field-testing a
novel PtDA to assist patients and clinicians managing acute Achilles tendon ruptures.

The first objective is addressed in Chapter 2, ‘Treatment of Achilles Tendon
Ruptures: A Systematic Review with Network Meta-Analysis’. The protocol for this
study has been published*” and registered with PROSPERO (CRD42018093033). This
study synthesizes the medical literature of all relevant treatment modalities for Achilles
tendon ruptures using both direct and indirect comparisons of treatment modalities. We
have used NMA frameworks from the Cochrane Handbook™, and an analysis approach
previously describe in the National Institute for Health and Care Excellence (NICE)
guidelines™. These methods have not been previously exploited for Achilles tendon
rupture but offer the distinct advantage of presenting all modalities within a single
methodological framework. Results of this study will be used to inform patients and
clinicians of all relevant risks and benefits, as well as provide the foundational evidence
for the development of the PtDA.

The second objective is addressed in in Chapter 3, entitled ‘A Protocol for
Development and Field-Testing a Patient Decision-Aid for Management of Acute
Achilles Tendon Rupture.” This protocol was developed based on the guiding conceptual
frameworks of the International Patient Decision Aid Standards (IPDAS)*, using the
Ottawa Decision Support Framework (ODSF) as a template.>* The ODSF is based upon
three foundations; decisional needs, decisional support, and decision outcomes, with the
goal of providing decisional support to patients with decisional needs to improve their
decision outcomes or achieve a high-quality decision. This framework has been used to

guide development of more than 30 PtDAs, many of which have been evaluated in



randomized controlled trials."

Chapter 4 is an integrated discussion of the findings of the NMA, implications for
the PtDA development and how these studies will be used to facilitate creation and
operationalization of the Ottawa Orthopedic Patient Decision Aid Program. This program
represents the overarching ambition of this thesis work, with the goal of developing,
evaluating, and implementing PtDAs for many realms of orthopedic pathology. With
health care policy and delivery evolving to more patient-centered approach, SDM is
central to its implementation.*®

In keeping with the School of Epidemiology and Public Health’s categories of

theses (https://med.uottawa.ca/graduate-postdoctoral/students-hub/tac-progress-

report/tac-epidemiology), this thesis has components of both ‘design and ‘policy’ theses.

The protocol for designing and evaluating the PtDA falls within the ‘design thesis’, while
the exhaustive and comprehensive literature review with NMA will help inform clinical

practice policies with the orthopedic surgery community.
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Abstract

Background Uncertainty exists regarding the best treatment for acute Achilles tendon
ruptures. Simultaneous comparison of the multiple treatment options using traditional
study designs is problematic; multiarm clinical trials often are logistically constrained to
small sample sizes, and traditional meta-analyses are limited to comparisons of only two
treatments that have been compared in head-to-head trials. Network meta-analyses allow
for simultaneous comparison of all existing treatments utilizing both direct (head-to-head

comparison) and indirect (not previously compared head-to-head) evidence.

Questions/purposes We performed a network meta-analysis of randomized controlled
trials (RCTs) to answer the following questions: Considering open repair, MIS repair,
functional rehabilitation, or primary immobilization for acute Achilles tendon ruptures,
(1) which intervention is associated with the lowest risk of rerupture? (2) Which

intervention is associated with the lowest risk of complications resulting in surgery?

Methods This study was conducted with methods guided by the Cochrane Handbook for
Systematic Reviews of Interventions and is reported in adherence with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) extension
statement for incorporating network meta-analysis. Five databases and grey literature
sources (such as major orthopaedic meeting presentation lists) were searched from
inception to September 30, 2020. Included studies were RCTs comparing treatment of
acute Achilles tendon ruptures using two or more of the following interventions: primary
immobilization, functional rehabilitation, open surgical repair, or minimally invasive

surgery (MIS) repair. We excluded studies enrolling patients with chronic ruptures,
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reruptures, and preexisting Achilles tendinopathy as well as studies with more than 20%
loss to follow-up or less than 6 months of follow-up. Nineteen RCTs (1316 patients) were
included in the final analysis. The mean number of patients per study treatment arm was
35 £ 16, mean age was 41 + 5 years, mean sex composition was 80% = 10% males, and
mean follow-up was 22 + 12 months. The four treatment groups were compared for the
main outcomes of rerupture and complications resulting in operation. The analysis was
conducted using random-effects Bayesian network meta-analysis with vague priors.
Evidence quality was evaluated using Grades of Recommendation, Assessment,
Development, and Evaluation (GRADE) methodology. We found risk of selection,
attrition, and reporting bias to be low across treatments, and we found the risk of
performance and detection bias to be high. Overall risk of bias between treatments

appeared similar.

Results We found that treatment with primary immobilization had a greater risk of
rerupture than open surgery (odds ratio 4.06 [95% credible interval {Crl} 1.47 to 11.88];
p <0.05). There were no other differences between treatments for risk of rerupture.
Minimally invasive surgery was ranked first for fewest complications resulting in surgery
and was associated with a lower risk of complications resulting in surgery than functional
rehabilitation (OR 0.16 [95% Crl 0.02 to 0.90]; p < 0.05), open surgery (OR 0.22 [95%
Crl 0.04 to 0.93]; p < 0.05), and primary immobilization (OR < 0.01 [95% CrI <0.01 to
0.01]; p <0.05). Risk of complications resulting in surgery was no different between
primary immobilization and open surgery (OR 1.46 [95% CrI 0.35 to 5.36]). Data for

patient-reported outcome scores and return to activity were inappropriate for pooling

12



secondary to considerable clinical heterogeneity and imprecision associated with small

sample sizes.

Conclusion Faced with acute Achilles tendon rupture, patients should be counseled that,
based on the best-available evidence, the risk of rerupture likely is no different across
contemporary treatments. Considering the possibly lower risk of complications resulting
in surgery associated with MIS repair, patients and surgeons must balance any benefit
with the potential risks of MIS techniques. As treatments continue to evolve, consistent
reporting of validated patient-reported outcome measures is critically important to
facilitate analysis with existing RCT evidence. Infrequent but serious complications such
as rerupture and deep infection should be further explored to determine if meaningful

differences exist in specific patient populations.

Level of Evidence Level 1, therapeutic study.

13



Introduction

Achilles tendon ruptures are common and debilitating, and they are followed by intensive
rehabilitation to regain function of plantarflexion strength [11]. They most commonly
occur during activities that require explosive acceleration with movements such as
jumping and sprinting. Typically most common in 30- to 40-year-old males, the
incidence of these injuries continues to increase [11, 33, 37, 77]. Despite the rising
incidence, there remains little consensus on how best to treat acute Achilles tendon
ruptures [11, 37]. Further, both operative and nonoperative treatment strategies continue

to evolve, increasing uncertainty for both patients and surgeons.

Nonsurgical treatment of Achilles ruptures once consisted of cast immobilization in
plantarflexion with prolonged immobilization, allowing for apposition and healing of the
ruptured tendon. Because of concerns of rerupture and calf atrophy, open surgical
management often has been preferred over nonoperative management for active, healthy
patients. However, complications largely unique to surgery such as wound dehiscence,
infections, and other soft tissue issues occur in up to 10% to 15% of treated patients [63].
Functional rehabilitation protocols with early weightbearing and ankle mobilization have
seen wider use in recent years, with studies reporting similar patient-reported outcome
scores, return to sport, and rerupture risk compared with operative treatment but without
subjecting patients to the risks of surgery [11, 22, 33, 37, 77]. With increasing evidence
supporting functional rehabilitation, practice has shifted rather drastically with an
associated reduction in surgical treatment by more than 50% in the past 20 years [3, 56,
57], although this trend has not been seen in the United States [67, 90]. Successful

functional rehabilitation programs require substantial patient cooperation and supervision,
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which may be hindered by patient and system factors, such as lack of physiotherapy
access [22, 33, 37, 77]. Despite advances in nonoperative treatment, many surgeons
continue to advocate for surgical management because of increased confidence in
maintaining tendon apposition, length, and strength [69], as well the traditional belief that
rerupture risk is lower [11, 80]. To reduce surgical site complications, minimally invasive
and percutaneous repair of the Achilles tendon have been advocated [47, 69]. Although
some authors report percutaneous repair is associated with an increased risk of sural
nerve complications and rerupture compared with open repair, these findings have been

disputed [29, 48, 52].

Numerous meta-analyses have been performed to establish the superiority of one
treatment over another [22, 23, 80, 99]. Constrained by design, traditional pairwise meta-
analyses can only evaluate two treatments that have been directly compared in trials.
Considering the multiple treatments available for Achilles tendon ruptures, the limitations
of pairwise analysis have led to pooling of treatments into heterogeneous groups (such as,
operative versus nonoperative management) and numerous overlapping meta-analyses
[35, 66]. A network meta-analysis addresses this issue by facilitating simultaneous
comparison of multiple treatments [6, 9, 53, 63]. Further, a network meta-analysis allows
for the comparison of treatments that were not evaluated in a head-to-head manner in the
original RCTs. This approach facilitates the estimation of relative treatment effects for
interventions that have not been directly compared in head-to-head trials and for

treatments that have only been compared in a limited number of trials.

Our goal was to use network meta-analysis to answer the following questions:

Considering open repair, MIS repair, functional rehabilitation, or primary immobilization

15



for acute Achilles tendon ruptures, (1) which intervention is associated with the lowest
risk of rerupture? (2) Which intervention is associated with the lowest risk of

complications resulting in surgery?
Materials and Methods
Search Strategy

We conducted a systematic review with network meta-analyses using methods guided by
the Cochrane Handbook for Systematic Reviews of Interventions [31]. This review is
reported in adherence with the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) extension statement for incorporating Network Meta-Analysis
[36, 77]. We published a research protocol [66] and registered this study prospectively
with PROSPERO (CRD42018093033). Our electronic search of medical and
rehabilitation literature related to management of acute Achilles tendon rupture was
performed from database inception to the search date (September 30, 2020) using
Medline, Embase, CINAHL, PEDro and Cochrane Central Register of Controlled Trials.
The primary author (BM) developed the search strategy in consultation with a senior
information specialist (RS). The strategy was then peer reviewed by a second medical
librarian in accordance with the Peer Review of Electronic Search Strategies (PRESS)
framework [76]. The search strategy may be viewed in Appendix A.1. Previously
published systematic reviews were cross-referenced for any missed studies. In addition,
we manually searched relevant unpublished evidence sources (grey literature), including
meeting abstracts from the Orthopaedic Trauma Association, American Academy of
Orthopaedic Surgery, and American Orthopaedic Foot and Ankle Society (AOFAS)

annual meetings from 2014 to 2019 to identify emerging studies nearing completion.
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Preprint servers and foreign-language journals not included in the specified databases
were not searched. No language limits were used. The search strategy for one database is

available with the published study protocol [61].
Inclusion and Exclusion Criteria

Inclusion criteria were randomized controlled trials (RCTs) directly comparing two or
more interventions for the treatment of first time, acute (less than 4 weeks since injury)
Achilles tendon ruptures with a minimum follow-up of 6 months. This minimum follow-
up was chosen to maximize study inclusion while ensuring appropriate demonstration of
return to activity and complications [98]. Interventions of interest included conventional
cast immobilization with delayed weightbearing for at least 6 weeks (primary
immobilization), bracing and/or splinting with ROM earlier than 6 weeks (functional
rehabilitation), open surgical repair, and percutaneous or minimally open surgical repair
(minimally invasive surgery [MIS]). For inclusion as a functional rehabilitation protocol,
ankle ROM had to be started before 6 weeks post rupture with or without early
weightbearing. Minimally invasive surgery (MIS) treatment included all surgical
modalities that did not completely open and reflect the paratenon, including limited
transverse incisions, suture-shuttling techniques, and device-assisted techniques. Use of
primary immobilization has largely decreased in recent years in favor of functional
rehabilitation; however, this treatment was included as a comparator for other treatments
and therefore any expertise bias resulting from its inclusion was anticipated to have little
impact on our key findings. We excluded studies investigating modifications of only one

of the above treatment. For example, we did not include RCTs examining early versus
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late weightbearing after open surgical repair (as both treatment arms would be considered

open surgical repair).

We chose exclusion criteria based on factors that may alter the natural history of tendon
repair and rehabilitation: (1) patients younger than 16 years of age, (2) chronic tendon
ruptures, (3) tendon rerupture, (4) inclusion of patients with preexisting Achilles
tendinopathy, and (5) musculotendinous junction tears. If two or more studies reported
the same information, we included only the study with most complete data (that is, the
complete reporting of outcomes of interest). Studies were excluded if nonrandom loss to

follow-up was greater than 20%.

Screening

The search was conducted on September 30, 2019. Studies were screened using
Covidence (Veritas Health Information Ltd). Two reviewers (BM, MR) screened all
titles, abstracts, and full-text articles independently and in duplicate. Disagreements at the
title and abstract stages were resolved by automatic inclusion and disagreements at the
full-text stage were resolved by consensus. Study authors were contacted if eligibility

criteria were unclear.

Outcomes

The primary outcomes for quantitative synthesis were (1) rerupture and (2) post-treatment
complications resulting in surgery. Secondary outcomes included functional outcome
score, strength, and ROM. Both outcomes were evaluated at the longest reported follow-
up. Despite inclusion in the published study protocol [61], the outcomes of overall

complications and return to activity were not included in the final analysis. During peer-
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review, it became apparent that analyzing pooled complications, while statistically robust,
resulted in an outcome of unclear clinical relevance because it would have involved
pooling common but relatively mild complications (such as superficial infection) with
rarer but devastating events (like complex regional pain syndrome [CRPS]). Thus, the
outcome of pooled complications was excluded from the final analysis. Complications
resulting in surgery were chosen partly as surrogates for serious complications as there
were an insufficient number of serious complications not resulting in surgery for
statistical analysis. Patients with rerupture, if treated surgically, were counted in both
rerupture and complications resulting in surgery. Return to function was excluded from
the final analysis because of the inconsistent and heterogeneous nature of the available
evidence, which precluded appropriate application of network meta-analysis

methodology.
Data Extraction

Data were abstracted in duplicate by two reviewers (MR, AG) using a standardized
extraction document (Microsoft Excel 16.2), which was developed and piloted a priori.
Discrepancies were resolved by consensus and input from a third reviewer (BM or WC).
Study authors were contacted in cases of incomplete data. Abstracted data included study
author, year, country of publication, outcome data, and participant demographics (mean
age, sex, risk factors for complication such as smoking status, fluoroquinolone or steroid
use, diabetes, and smoking), surgical repair method including technique and suture,

surgeon experience, length of immobilization, and weightbearing status.

Quality Assessment
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The Cochrane Risk of Bias version 2 (ROB 2) assessment tool was used to evaluate bias
in the following domains: random sequence generation, allocation concealment, blinding
of participants and personnel, blinding of outcome assessment, incomplete outcome data,
selective reporting, and other bias [83]. Two reviewers (BM, AG) evaluated all studies
and assigned risk as high risk, low risk, or unclear, with disagreements resolved by
consensus. Risk of bias between studies (such as, small-study effects signalling
publication bias) was assessed and presented as funnel plots. The overall quality of the
evidence was determined and ranked per the Grades of Recommendation, Assessment,

Development and Evaluation approach for NMAs [25, 71].
Study Characteristics

The search identified 630 citations; 103 studies underwent full-text review, of which 19
RCTs (1316 patients) were included in the final analysis (Fig. 2.1). Included studies were
published between 1981 and 2018 (median = 2008). Unique pairwise comparisons
included open surgery versus MIS [1, 2, 21, 41, 46, 52, 73], open surgery versus
functional rehabilitation [13, 49, 64, 85, 88, 96], MIS versus functional rehabilitation
[60], and open surgery versus primary immobilization [10, 42, 62, 65]. One study had
three treatment arms [54]. The list of included studies can be viewed in Appendix A.2.
The mean number of patients per study treatment arm was 35 + 17 patients. Across
studies, the mean age was 41 + 5 years and 80% of participants were male (Table 2.1).
Mean age and sex composition were similar across treatment arms. Mean follow-up
across all studies was 22 + 12 months, which was also similar between treatment groups.

Only one study had a follow-up less than 12 months [52].

Study Quality
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The cumulative risk of bias was deemed low across domains (Fig. 2.2a). Of the 19
included studies, nine were deemed to be at low risk of bias in at least five domains, and
14 studies were deemed low risk in at least four domains (Fig. 2.2b). Overall, risk of
selection, attrition, and reporting bias was low. However, risk of performance bias and
detection bias were high, largely because of the difficulty of blinding when performing
studies of surgical treatments. Risk of bias was not expected to compromise pooled

results, as it appeared similar across treatment arms.
Ethical Approval

This network meta-analysis did not involve human participants and therefore was not

subject to institutional review board approval.
Meta-analysis Methodology

We performed pairwise meta-analysis for all primary outcomes when direct comparisons
were available. The Mantel-Haenszel random-effects model was applied to binary
outcomes in the presence of sufficient clinical, methodological, and statistical
homogeneity (heterogeneity I* < 50%) [32]. Pairwise analysis results are expressed as
odds ratios for dichotomous outcomes with 95% confidence intervals. Forest plots from
pairwise analysis were generated using Review Manager (Version 5.3, The Cochrane

Collaboration, Nordic Cochrane Centre).
Network Meta-analysis Methodology

To perform network analyses, we used the OpenBUGS software (Version 3.2.3) and the
R20penBUGS package (Version 3.2) in R (Version 3.4.2, Open Access Online) [81, 84].

We generated network diagrams (Fig. 2.3) for each outcome to ensure well-connected
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network geometry (at least one closed loop among interventions). We assessed the
validity of the transitivity assumption (that is, homogeneity/similarity across studies) by
thoroughly reviewing study methods, patient characteristics, and enrollment criteria using
established methods [15, 16]. All treatments were assessed to be “jointly randomizable”
and could reasonably be applied to any patient in the network [74]. This assumption was
supported by relatively strict inclusion criteria and the similar composition of pooled
treatment groups [24]. Random-effects Bayesian network meta-analysis with vague priors
was performed for each outcome. Prior distributions describe information outside of the
included studies used to determine the posterior distribution from which summary
measures (such as, mean and SD) are calculated [39]. We used vague priors as there
appeared to be sufficient data to estimate variance appropriately without introducing
subjectivity into our models, which may occur with truly informative priors [97].
Adequacy of model fit was assessed by comparing the total residual deviance with the
number of unconstrained data points (the number of intervention arms across studies in
the analysis) and was considered adequate if these quantities were approximately equal.
Model selection was based on deviance information criteria, with smaller values being
preferred and a difference of five or more points representing an important difference in
fit between models. Model convergence was assessed using established methods
including the Gelman-Rubin diagnostics and the Potential Scale Reduction Factor [4, 20].
Validity of the consistency assumption (the agreement between direct and indirect
evidence) was assessed by fitting random effects unrelated means models to the data and
comparing deviance information criterion (DIC) values and posterior mean deviance

contributions with the DIC values from consistency models. Deviance residuals, the

22



amount of deviance from each observation, were then plotted to identify inconsistency
between direct and indirect evidence (Fig. 2.4). Total residual deviance values were lower
than the number of unconstrained data points due to several studies with zero occurrences

of the outcome of interest.

Our results are presented using odds ratios (OR) and 95% credible intervals (Crl), a
measure of imprecision derived using the posterior distributions, which are akin to a
Bayesian equivalent of confidence intervals. Comparisons were inferred to be significant
if the 95% Crl of the OR did not cross one [17]. A Surface Under the Cumulative
Ranking (SUCRA) curve, a numeric representation of treatment ranking, was calculated
for each intervention. As SUCRA nears one (the maximum possible value), the greater
the probability a treatment is in the top ranks of treatments [75]. Values approaching zero
indicate a greater probability a treatment is in the bottom ranks. Number needed to treat
(NNT) was calculated using the difference in mean patient-expected event rates [12].
Summary of findings tables are presented using open surgery as the reference treatment
as it was most well connected to other interventions by direct evidence. Comparison-
adjusted funnel plots were applied to assess for small-study effects as signals of
publication bias. We performed a sensitivity analysis for risk of complications by
excluding keloid scars as a complication. For the outcome of complications resulting in
surgery, we performed a sensitivity analysis by excluding the study with follow-up

duration stated to be “at least 6 months” [52].

Results

Rerupture
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We found no difference between open surgical repair, MIS repair, and functional
rehabilitation for risk of rerupture, and primary immobilization was associated with a
greater risk of rerupture than open repair. Specifically, the network analysis for rerupture
(19 RCTs, 1316 participants) demonstrated no difference between open surgical repair
(reference treatment) and MIS repair (OR 0.96 [95% Crl 0.22 to 4.15]; p > 0.05) or
functional rehabilitation (OR 2.18 [95% CrI 0.80 to 6.20]; p > 0.05) (Fig. 2.5). We also
found no difference between functional rehabilitation and MIS (OR 0.45 [95% CrI 0.10
to 1.82]; p > 0.05) Compared with open surgery, primary immobilization was associated
with a greater risk of rerupture (OR 4.06 [95% Crl 1.47 to 11.88]; p < 0.05) (Table 2.2).
Open surgical repair and minimally invasive surgery were ranked most favorably for risk
of rerupture (SUCRA 0.80 and 0.79, respectively) (Table 2.3). There were no differences

between pairwise and network-derived estimates (Fig. 2.6).

Complications Resulting in Surgery

We found a lower risk of complications resulting in surgery with MIS repair relative to
both open surgery and functional rehabilitation, and we found no difference in risk
between functional rehabilitation and open surgery. The network analysis (15 RCTs, 949
patients) demonstrated that MIS repair was associated with a lower risk of complications
resulting in surgery than open surgical repair (OR 0.22 [95% CrI 0.04 to 0.93]; p < 0.05)
and functional rehabilitation (OR 0.16 [95% CrI 0.02 to 0.90]; p < 0.05). We found no
difference in complications resulting in surgery between functional rehabilitation and
open surgery (OR 1.46 [95% Crl 0.35 to 5.46]; p > 0.05) (Fig. 2.5). Immobilization was
associated with a greater risk of complications resulting in surgery than any other

treatment. Minimally invasive surgery was ranked most highly for complications

24



resulting in surgery (SUCRA 0.99) (Table 2.7). Consistency was present between

pairwise and network comparisons (Fig. 2.7).
Discussion

Treatment of acute Achilles tendon ruptures remains an area of uncertainty, despite an
abundance of RCTs and resultant meta-analyses. Our goal was to use a network meta-
analysis to compare treatments for acute Achilles tendon ruptures, including treatments
infrequently compared in head-to-head RCTs, in a simultaneous and comprehensive
manner not otherwise possible with simple meta-analysis. We found no difference in the
rerupture risk between open surgical repair, MIS repair, and functional rehabilitation;
immobilization was associated with a greater risk of rerupture than open surgical repair.
We found a lower risk of complications resulting in surgery after MIS repair relative to

both open surgery and functional rehabilitation.
Limitations

Network meta-analysis can be a powerful tool for comparing nearly all randomized
evidence for treatment of a given pathology. However, this study has several key
limitations, two of which resulted from the choice of complications resulting in surgery
as a primary outcome. First, rerupture was the most common complication resulting in
surgery, and most reported reruptures were treated surgically. Therefore, readers must be
aware that treatments with an increased risk of rerupture will be overrepresented in our
study (because rerupture was counted in both study endpoints) and any conclusions
should be balanced with information gathered from existing studies on complications
other than rerupture [44, 66]. Specifically, following functional rehabilitation, more than

80% of complications resulting in operation were from rerupture, a greater proportion
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than MIS and open surgery. Second, we settled on the outcome of complications resulting
in surgery for pragmatic reasons—to facilitate robust, pooled analysis of serious
complications with tangible implications for both patients and surgeons. Unfortunately,
specific complications resulting in surgery other than rerupture (such as deep infection)
were reported with insufficient frequency for independent network analysis [95].
Complications associated with serious morbidity not resulting in further surgery such as
deep vein thrombosis and pulmonary embolism (both of which are more common after
operative management) were inconsistently reported in the included studies and were
therefore excluded from our analysis [70]. Readers should interpret the risk of
complications resulting in surgery within the context of existing evidence that has
explored serious complications not resulting in further surgery, complications that may

still lead to substantial patient morbidity [59].

Another limitation of our study is we were unable to analyze both minor, more frequent
complications, such as keloid scars, skin adhesions, and superficial infection, as well as
other complications such as sural nerve injury (24% of all complications after MIS) and
complex regional pain syndrome (CRPS). At the outset of this study, it was our goal to
analyze these complications [61]; however, during the review process it became clear that
pooling in this manner would have resulted in a study endpoint that grouped relatively
inconsequential complications with very serious ones, which can be misleading. For
example, it would not be appropriate to pool superficial skin infection resolving with a
short course of oral antibiotics—the most common complication of surgical management
(31% of all complications)—with permanent sural nerve dysfunction or CRPS, which are

associated with substantial morbidity [43, 60]. Although independent analysis of these

26



complications is undoubtedly important, it was not possible to do that in the context of
this network meta-analysis. For example, other than very rare instances, wound
complications and infection occur only after MIS and open surgical repair and therefore a
pairwise meta-analysis may be more appropriate [19]. Further, with a complication such
as sural nerve injury (24% of all MIS-associated complications), analyzing a variety of
MIS techniques together may be inappropriate secondary to a vastly different risk of sural
nerve injury across the techniques [55]. Considering the above, our conclusions are based
on only two facets of morbidity after treatment and should therefore be viewed in light of
past analyses on specific complications. In addition to rerupture and complications
resulting in surgery, patients should be counseled about the risks of other complications
such as wound complications, infection, nerve injury, and deep vein thrombosis [44, 57,

70]

Patient-reported outcomes are increasingly important in Achilles tendon rupture
literature; focus has shifted at least partly from rerupture risk to validated measures of
patient function. Although described in our protocol, we were unable to perform an
appropriate network meta-analysis for this outcome because of small sample sizes and
heterogeneity of outcome measures, even after considering the use of standardized mean
differences [14, 31, 45, 51]. Inferences would have been driven by limited direct
comparisons and frequent third-order comparisons (two intermediary comparators are
needed to form a network), resulting in very low confidence in network estimates [95].
Differences in treatment specifics within groups may have further limited the validity of
pooling studies to perform this analysis. Recent evidence has found that distinct surgical

variations and variations in postoperative protocols result in different degrees of tendon
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elongation [8, 18, 27, 30, 40, 72, 86]. Further, posttreatment tendon elongation has been
associated with lower patient-reported outcomes scores and reduced plantarflexion
strength [28, 79, 91]. For these reasons, surgeons must largely rely on direct RCT
evidence of patient-reported outcomes, rather than pooled comparisons, when putting the
findings of our study into context. For reference, most included studies (6 of 7) reported
no difference between MIS and open surgery, and one study reported MIS was superior
to open surgery. One study reported that open surgery outperformed functional
rehabilitation (Table 2.5). Only the minority of studies found differences in strength

parameters (Table 2.6).

Similarly, return to work and sport analyses were not performed because of very low
evidence quality and poor assessment of the endpoints in question. Inconsistency in
return to sport reporting has been previously noted by other researchers [3, 44, 66],
although studies have found no difference between open repair, MIS repair, and
functional rehabilitation [23, 60, 66]. In our study, most included RCTs found no
difference between return to work (Table 2.7); some studies also found no difference in
return to sport (Table 2.8). Of great concern regarding risk of bias, nearly all studies
lacked rigorous blinding and authors largely did not outline return to activity (such as
work and sport) criteria in detail. Surgeons must be cautious when considering our
findings in the context of existing, high risk-of-bias RCT evidence on inter-treatment

differences in return to activity.

Finally, several studies did not report the presence of risk factors for complications such
as smoking, diabetes, and fluoroquinolone use [5]. However, the treatment indications

and inclusion criteria were very similar or identical between included studies so it is
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unlikely that there was unequal distribution of effect modifiers between pooled network

groups.
Rerupture

We found no difference in the risk of rerupture between open surgical repair, MIS repair,
and functional rehabilitation. We also found that immobilization was associated with a
greater risk of rerupture than open surgical repair, and although the quality of evidence
was low, this finding is in agreement with existing evidence [66]. Although our study did
not investigate the effect of early versus late weightbearing after open surgical treatment,
previous analyses have demonstrated both postoperative protocols reduce rerupture risk
compared with primary immobilization [66, 80]. When a functional rehabilitation
protocol is used (that is, early full weightbearing with progressive ROM) our study and
others, including recent meta-analyses pooling observational data from thousands of
patients, have found no difference in rerupture risk between open surgery, MIS, and
nonoperative treatment [60, 66, 78, 80, 89, 98]. Our findings are congruent with and
further support the paradigm shift over the past decade: Although previously, operative
treatment was considered the gold standard largely because of decreased rerupture risk,
nonoperative treatment with functional rehabilitation has been accepted as a viable
alternative with a rerupture risk that is no different from operative treatment [44, 66, 77].
However, the question of rerupture risk remains unsettled. To further inform treatment
decision making, future research, both randomized and observational, should examine
rerupture risk between treatments in populations that may be at higher risk for poor
outcomes and rerupture such as those with increased tendon diastasis or more proximal

ruptures [26, 92], and older patients or those with higher BMI [7, 50, 67, 82, 93].
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Rerupture risk between treatments should also be investigated in high-demand groups

such as younger patients and those engaged in athletics [38].
Reoperation

Our analysis of reoperation found that MIS was associated with a lower reoperation risk
relative to open surgery, functional rehabilitation, and primary immobilization. The
comparison between MIS and open surgery was informed by moderate quality evidence,
and the difference between MIS and functional rehabilitation was supported by low-
quality evidence. Interestingly, it appears that the risk of complications resulting in
operation (or reoperation, in the case of operative management) is rarely, if ever, reported
in existing meta-analyses. Our findings contrast with a recent retrospective study
comparing 270 patients treated with either percutaneous or open repair that found no
difference in risk of complications resulting in surgery [34]. Complications resulting in
surgery, most frequently rerupture and deep infection, have been associated with poor
patient-reported outcomes, and in many instances, lead to severe long-term functional
deficits, particularly if repeat or extensive revision surgery is needed [58, 59, 68]. For this
reason, we believe patients and surgeons should consider the moderate quality evidence
that MIS may be associated with a reduced risk of complications resulting in surgery
(number needed to treat = 40), particularly when compared with open surgical repair.
However, patients and surgeons must balance this benefit with the potential drawbacks of
MIS repair [55]. Of note, reruptures may be treated with either nonoperative management
or revision surgery, though in the case of revision surgery, more involved techniques such
as fascial flaps and allograft are typically used [58, 59, 68, 93]. The difference we found

also calls into question the conclusions of existing cost-efficacy analyses that have
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assumed equal reoperation between treatments [87, 94]. The implications of further
surgery on total treatment cost are likely substantial and therefore, our findings may be of
interest to policy-makers. Overall, as our study is the first to demonstrate a difference in
complications resulting in surgery, future studies (including meta-analyses) should

include this outcome, as it is likely of interest to patients and surgeons alike.

Conclusion

Faced with acute Achilles tendon rupture, patients should be counselled that, based on
current evidence, the rerupture risk likely is no different across contemporary treatments.
Considering the possibly lower risk of complications resulting in surgery associated with
MIS repair, patients and surgeons must balance any benefit with the potential risks of
MIS techniques. As treatments continue to evolve, consistent reporting of validated
patient-reported outcome measures is critically important to facilitate analysis with
existing RCT evidence. Infrequent but serious complications such as rerupture and deep
infection should be further explored to determine if meaningful differences exist in

specific patient populations.
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Fig. 2.1 The Preferred Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) flow diagram for study screening
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Fig. 2.2a This figure shows the cumulative risk of bias for all included studies divided by

source of bias.
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Fig. 2.2b This figure shows the summary of the risk of bias for all included studies
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Fig. 2.3 This figure shows the network geometry for all complications. Node size is
proportionate to the number of participants in the specified treatment arm and is indicated
by N = below the treatment name. Edge (connecting line) thickness is proportionate to
the number of studies informing an indicated comparison and is specified with the
number adjacent the edge.
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Fig. 2.4 This figure shows plots of posterior mean contributions from the random effects
consistency model and unrelated means model for the assessment of the consistency
assumption in the network meta-analysis of rerupture. Deviance residuals from the
unrelated means relative effects model are plotted on the horizontal axis while deviance
residuals from the consistency relative effects model are plotted on the vertical axis.
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Fig. 2.5 The forest plot for all individual network comparisons. Comparison inferred to be
statistically significant as the 95% credible interval does not cross the threshold for no
effect. Each line describes a single network comparison including both direct and indirect
evidence. The 95% confidence intervals for odds ratio are in parentheses; OR = odds
ratio; Crl = credible interval; MIS = minimally invasive surgery; rehab = functional
rehabilitation; open = open surgical repair.
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Treatment 1 Treatment 2

Odds Ratio

Total Events Total Weight IV, Random, 95% CI

Odds Ratio
IV, Random, 95% CI

Study or Subgroup Events

2.1.1 Open Surgery vs Minimally Invasive Surgery

Aisaiding 2018 0 29 0 23

Aktas 2009 0 20 0 20

Gigante 2008 0 20 1 20 24.4%
Karahinas 2014 0 15 0 19
Kolodziej 2013 0 25 0 22

Lim 2001 2 33 1 33 431%
Majewski 2000 1 29 1 30 325%
Rozis 2018 0 41 0 41

Subtotal (95% CI) 212 208 100.0%
Total events 3 3

Heterogeneity: Tau®= 0.00; Chi*= 0.81, df=2 (P = 0.67); F=0%
Test for overall effect: Z= 0.05 (P = 0.96)

2.1.2 Open Surgery vs Functional Rehab

Lantto 2016 1 32 4 28 16.6%
Majewski 2000 1 29 1 14 10.4%
Nilsson-Helander 2010 2 49 6 48 30.9%
Thermann 1995 0 22 0 28
Twaddle 2007 2 22 1 23 138%
Willets 2010 2 72 4 72 28.2%
Subtotal (95% CI) 226 213 100.0%
Total events 8 16

Heterogeneity: Tau®= 0.00; Chi*= 2.36, df=4 (P=0.67), F= 0%
Testfor overall effect: Z=1.75 (P = 0.08)

2.1.3 Open Surgery vs Non-operative

Cetti 1993 3 56 9 55 37.3%
Keating 2011 2 37 4 39 22.4%
Moller 2001 1 59 1" 53 16.0%
Nistor 1981 2 44 <} 60 24.4%
Subtotal (95% CI) 196 207 100.0%
Total events 8 29

Heterogeneity: Tau®= 0.00; Chi*= 2.78, df= 3 (P = 0.43); F=0%
Testfor overall effect: Z= 2.84 (P = 0.004)

2.1.4 Functional Rehab vs Minimally Invasive Surgery

Majewski 2000 1 14 1 30 21.7%
Metz 2008 5 41 3 42 78.3%
Subtotal (95% CI) 55 72 100.0%
Total events 6 4

Heterogeneity: Tau®= 0.00; Chi*= 0.02, df=1 (P =0.90); F=0%
Test for overall effect: Z=0.94 (P = 0.35)
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Fig. 2.6 A summary and forest plot of the pairwise analysis performed for risk of
rerupture. Values were inferred to be statistically significant if the confidence interval for
odds ratio did not cross one; CI = confidence interval; Df = degrees of freedom.
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Treatment 1 Treatment 2 Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Rand 95% CI
3.1.1 Open Surgery vs Minimally Invasive Surgery
Aisaiding 2018 3 29 0 23 137% 6.21([0.30,126.54)
Aktas 2009 1 20 0 20 11.8% 3.15[0.12,82.16)
Gigante 2008 0 20 1 20 11.8% 0.32[0.01, 8.26)
Karabinas 2014 0 15 0 19 Not estimahle
Kolodziej 2013 1 25 0 22 11.8% 276 [0.11,71.15)
Lim 2001 3 33 1 33 23.3% 3.20[0.32, 32.48) e
Majewski 2000 1 29 1 30 15.7% 1.04 [0.06,17.38)
Rozis 2018 1 41 0 41 12.0% 3.07(0.12,77.69)
Subtotal (95% Cl) 212 208 100.0% 2.18[0.71, 6.68] et
Total events 10 3
Heterogeneity: Tau®= 0.00; Chi*= 2.29, df=6 (P = 0.89), F=0%
Testfor overall effect: Z=1.37 (P=017)
3.1.2 Open Surgery vs Functional Rehab
Lantto 2016 2 32 4 28 29.2% 0.40[0.07, 2.37) — T
Majewski 2000 1 29 1 14 11.4% 0.46[0.03, 8.02)
Nilsson-Helander 2010 3 49 6 48 44.2% 0.46[0.11,1.94) ——
Thermann 1995 0 22 0 28 Not estimahle
Twaddle 2007 2 22 1 23 151% 2.20[0.19, 26.186)
Subtotal (95% CI) 154 141 100.0% 0.56 [0.21, 1.46] >
Total events 8 12

Heterogeneity: Tau®= 0.00; Chi*=1.40,df=3 (P=0.70); F=0%

Test for overall effect Z=1.19 (P =0.24)

3.1.3 Open Surgery vs Non-operative

Keating 2011 0 37
Nistor 1981 0 44
Subtotal (95% Cl) 81
Total events 0

Heterogeneity: Not applicable
Testfor overall effect Z=1.49 (P=0.14)
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60
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3.1.4 Minimally Invasive Surgery vs Functional Rehab

Majewski 2000 1 30
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Fig. 2.7 A summary and forest plot of the pairwise analysis performed for risk of
complications resulting in operation. Values were inferred to be statistically significant if
the confidence interval for odds ratio did not cross one; CI = confidence interval; Df =

degrees of freedom.
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Tables

Table 2.1. Demographic information for included studies

Treatment Patients | Stu | Patient | Mea | % Follow-up | Median
dy | sper nage | Male | (months) publication year
arm | treatm
S ent
arm
Open surgery 605 17 |35+ 41+ |81+ [ 21+12 2009 (1981-2018)
16 5 8
MIS 250 9 2849 143+ |79+ |22+10 2009 (2008-2018)
6 11
Functional 254 7 33+ 39+ |75+ | 23+11 2008 (1995-2006)
rehabilitation 20 2 13
Primary 207 4 52+9 39+ |85+ |27+23 1997 (1981-2011)
immobilization 1 5

For all columns but publication year, values are list as mean+ SD. For publication year,
the median value is given with range indicated in parentheses. The number of study arms
exceeds twice the number of included studies because of studies with three treatment
arms. Percent male represents the pooled value for the treatment arm calculated using
weighted means for each treatment group. MIS = minimally invasive surgery.
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Table 2.2 Summary of findings table for rerupture

Studies: 19° Minimally Functional Primary Open surgery
Participants: invasive rehabilitation | immobilization | (17 RCTs";
1316 surgery (9 (7 RCTs"; (4 RCTs"; 207 | 605
RCTs"; 250 254 participants) participants)
participants) participants)
Relative effect | 0.96 (0.22- 2.18 (0.80- 4.06% (1.47- Reference
(95% Crl) 4.15)° 6.20)° 11.88)
NNT 173.9 18.9° (Harm) | 12.9° (Harm) Reference
GRADE Low"® Moderate® Low"® Reference
Evaluation
Mean ranking | 1.65 (1-4) 3.00 (2-4) 3.76 (2-4) 1.59 (1-3)
(95% Crl)
Interpretation | Possibly Possibly Probably Reference
of findings superior inferior inferior

Relative effect values are odds ratios relative to open surgery; harm written in parenthesis
indicates the associated value is a number needed to harm; mean rank was calculated
based on surface under the cumulative ranking curve (SUCRA) values; small sample
sizes were considered in the evaluation of imprecision.

“Total number of studies across all treatments.

®Number of RCTs including the treatment of interest.

95% Crl for odds ratio crosses one indicating no difference relative to reference
treatment; p > 0.05.

nferred to be statistically significant with a 95% CI for odds ratio not crossing one; p <
0.05

‘Treatment associated with a relative effect indicating harm. Therefore, associated value
is number needed to harm.

'Downgraded for risk of bias.

£Downgraded for imprecision.

NNT = number needed to treat; GRADE = Grading of Recommendations Assessment,
Development and Evaluation; Crl = credible interval.
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Table 2.3. Summary of secondary network measures of effect

Outcome and treatment Mean Mean Mean rank
SUCRA Pr(best)

Rerupture

Open surgery 0.803 0.462 1.59 (1 to 3)

Minimally invasive surgery  |0.785 0.515 1.65 (1 to 4)

Functional rehabilitation 0.334 0.020 3.00 (2to 4)

Primary immobilization 0.079 0.003 3.76 (2to 4)

Complications requiring

operation

Minimally invasive surgery  0.987 0.967 1.04 (1 to 2)

Open surgery 0.582 0.016 2.25(2to 3)

Functional rehabilitation 0.430 0.016 2.71 (2 to 3)

Primary immobilization 0.001 <0.001 4.00 (4 to 4)

Mean Pr(best) indicates the probability that a treatment is the top ranked treatment for
that intervention; larger SUCRA values or smaller mean rank values suggest better

treatments for the given outcome; mean rank is reported with 2.5% and 97.5% quantiles
in parentheses; SUCRA = Surface Under the Cumulative Rank Curve
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Table 2.4. Summary of findings table for complications resulting in surgery

Studies: 15° Minimally Functional Primary Open surgery
Participants: invasive rehabilitation | immobilization | (14 RCTs";
949 surgery (9 (6 RCTs"; (2RCTs%; 99 | 418
RCTs"; 250 182 participants) participants)
participants) participants)
Odds ratio 0.22° (0.04- 1.46 (0.35- | >100°(22.1 to | Reference
(95% Crl) 0.93) 5.36)° > 100)
NNT 40.5 32.5°(Harm) | 101.7° (Harm) | Reference
GRADE Moderate" Low"® Very low™ Reference
evaluation
Mean ranking | 1.04 (1-2) 2.71 (2-3) 4.00 (4-4) 2.25(2-3)
(95% Crl)
Interpretation | Probably Possibly Definitely Reference
of findings superior inferior inferior

Relative effect values are odds ratios relative to open surgery; harm written in

parentheses indicates the associated value is a number needed to harm; mean rank was

calculated based on surface under the cumulative ranking curve (SUCRA) values; small
sample sizes were considered in the evaluation of imprecision.
*Total number of studies across all treatments.
®Number of RCTs including the treatment of interest.

‘Inferred to be statistically significant with a 95% CI for mean difference not crossing

one; p < 0.05.

9959 Crl for odds ratio crosses one indicating no difference relative to reference
treatment; p > 0.05.

“Treatment associated with a relative effect indicating harm. Therefore, associated value
is number needed to harm.

'Downgraded for risk of bias.

£Downgraded for imprecision.

"Downgraded two levels for imprecision; NNT = number needed to treat; GRADE =
Grading of Recommendations Assessment, Development and Evaluation; Crl = Credible
interval.
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Table 2.5. Functional outcome measures of included studies

Author Comparison Outcome Follow-up Finding
measure (months)
Aisaiding et al. [1] | MIS - Open ATRS 3,6 MIS superior
Keating et al. [42] | Open - PI SMFA 3,12 Open superior
(MD 5)°
Lantto etal. [49] | Open - Rehab | SF-36" 18 Open superior
Costaetal. [13] Open - Rehab | Return to Rehabilitation
walking superior (MD 5.5
weeks)
Karabinas et al. MIS - Open AOFAS 24 No difference
[41]
Rozis etal. [73] MIS - Open AOFAS 12 No difference
Aktas etal. [2] MIS - Open AOFAS 6 No difference
Rozis etal. [73] MIS - Open ATRS 12 No difference
Gigante etal. [21] | MIS - Open SF12 4,12 No difference
Majewski et al. MIS - Open - | ATRS 30 No difference
[54] PI
Metz etal. [59] MIS - Rehab Leppilahti 12 No difference
Cettietal. [10] Open - PI Abnormal 12 No difference
gait
Moller et al. [62] Open - PI Functional 24 No difference
index
Nilsson et al. [64] | Open - Rehab | ATRS 6, 12 No difference
Costaetal. [13] Open - Rehab | EQoL 3,6,12 No difference
Lantto et al. [49] Open - Rehab | Leppilahti 18 No difference
Willits et al. [96] | Open - Rehab | Leppilahti 12,24 No difference
Twaddle et al. [88] | Open - Rehab | MFAI 8, 12,24, 52 | No difference

“Lantto et al. [49] describes SF-36 components of pain and physical functioning only
PKeating et al. [42] open surgery was only associated with superior SMFA scores at 3 but
not 12 months; MIS = minimally invasive surgery; PI = primary immobilization; Rehab =
functional rehabilitation; Open = open surgical repair; SMFA = short musculoskeletal
functional assessment score; ATRS = Achilles tendon rupture score; SF-36 = 36-item
short form survey; SF-12 = 12-item short form survey; AOFAS = American Orthopaedic
Foot and Ankle Society score; EQ-5D = EuroQol Quality of Life score; MFAI =
Musculoskeletal functional assessment score.
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Table 2.6. Summary of ROM and strength outcomes at final follow-up for included

studies
Author Comparison | ROM Strength
Majewski et al. [54] MIS - Open - | NR MIS superior to open and
PI PI
Aisaiding et al. [1] MIS - Open | NR MIS earlier heel-rise
endurance (MD 2 weeks)
Lantto et al. [49] Open - Rehab | NR Open surgery superior (MD
14%)*
Nilsson et al. [64] Open - Rehab | NR Open surgery superiorb
Willits et al. [96] Open - Rehab | Rehab superior Open surgery superior
(MD 2.21°)°
Keating et al. [42] Open - PI Rehab superior No difference
(MD 14% peak
torque)
Gigante et al. [21] MIS - Open | No difference No difference
Kolodzigj et al. [46] MIS - Open | No difference No difference
Karabinas et al. [41] MIS - Open | No difference No difference
Rozis et al. [73] MIS - Open | No difference No difference
Aktas et al. [2] MIS - Open | No difference No difference
Costa et al. [13] Open - Rehab | No difference No difference
Thermann et al. [85] Open - Rehab | No difference No difference
Twaddle et al. [88] Open - Rehab | No difference NR
Moller et al. [62] Open - PI No difference No difference
Nistor et al. [65] Open - PI No difference No difference
Metz et al. [59] MIS - Rehab | No difference No difference

*Open surgery was associated with greater mean torque at both 6 months (MD 24%) and

18 months.

®Open surgery was associated with greater heel-rise, power, and hopping at 6 months;
there were no differences between treatments at 12 months.

‘With reference to plantar flexion only; there were no differences in dorsiflexion.

YOpen surgery associated with superior plantar flexion strength but only at a velocity of
240° per second; MIS = minimally invasive surgery; PI = primary immobilization; Rehab
= functional rehabilitation; Open = open surgical repair; MD = mean difference; NR =
not reported.

56



Table 2.7. Summary of time to return-to-work findings for included studies

Author Comparison | Finding

Majewski et al. [39] | MIS - PI MIS superior (MD 2.0 weeks)
Metz et al. [43] MIS - Rehab | MIS superior (MD 7.0 weeks)
Aisaiding et al. [1] | MIS - Open | MIS superior (MD 3.0 weeks)*
Majewski et al. [39] | MIS - Open | MIS superior (MD 1.5 weeks)
Karabinas et al. [29] | MIS - Open | No difference

Kolodziej et al. [33] | MIS - Open | No difference

Lim et al. [37] MIS - Open | No difference

Rozis et al. [53] MIS - Open | No difference

Moller et al. [45] Open - PI Open repair superior (MD 4.5 weeks)®
Nistor et al. [48] Open - PI PI superior (MD 4.0 weeks)
Majewski et al. [39] | Open - PI No difference

Cetti et al. [8] Open - PI No difference

Keating et al. [30] | Open - PI No difference

Costaetal. [11] Open - Rehab | No difference

“Return to heavy activity only; return to all work was not reported.
°Return to light work only; no difference was found for return to all work;

MIS = minimally invasive surgery; PI = primary immobilization;. Rehab = functional

rehabilitation; Open = open surgical repair; MD = mean difference.
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Table 2.8. Summary of return-to-sport findings for included studies

Author Comparison Return to same level | Time to return to sport
of activity
Aisaiding et al. | MIS - Open NR MIS superior” (16 vs. 18
[1] weeks)
Aktas et al. [2] | MIS - Open No difference” (90 vs. | NR
85%)
Keating etal. | Open - PI No difference (70 vs | No difference” (34 vs 35
[42] 64%)° weeks)”
Kolodziej et al. | MIS - Open No difference” NR
[46]
Lim et al. [52] | MIS - Open No difference® (82 vs | NR
44%)
Karabinas et MIS - Open NR No difference®
al. [41] (5 months across groups)
Majewski et al. | MIS - Open - PI | No difference® (75% | MIS 20.9 weeks, Open 26
[54] across groups) weeks, Rehab 27.8 weeks
Metz et al. MIS - Rehab No difference ° (67 vs | NR
[59] 82%)
Cetti et al. Open - P1 Open superior” (57 NR
[10] vs. 29%)
Moller et al. Open - PI No difference® NR
[62] (54% across groups)
Costa et al. Open - Rehab No difference” No difference”
[13] (83 vs. 68%)

* Statistically significant difference as reported by the study authors
® No difference reported with appropriate statistical analysis described by the study

authors

¢ No difference reported but statistical analysis for the outcome of return to sport were not

described

NR = not reported; MIS = minimally invasive surgery; PI = primary immobilization;

Rehab = functional rehabilitation; Open = open surgical repair
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Abstract:

Background: Achilles tendon ruptures are common injuries in an otherwise healthy,
active population. Several treatment options exist, with both surgical and non-surgical
options. Each treatment option has a unique set of risks and harms, which may present
patients with decisional conflict. The aim of the proposed study is to develop, alpha test
and field-test a patient decision aid for patients presenting with acute Achilles tendon
ruptures.

Methods: This is a three-stage study protocol. First we will assemble a multi-disciplinary
steering group including patients, clinicians, educators, and researchers to develop the
patient decision aid prototype using the Ottawa Decision Support Framework.

Second, a mixed-methods alpha-test of the decision aid prototype will be performed with
patients and clinicians with experience in acute Achilles tendon ruptures. Outcomes
measured will include acceptability and usability of the patient decision aid measured
using validated outcome scales and semi-structured interviews. A minimum of three
rounds of feedback will be obtained. Results will be analyzed using descriptive statistics,
reviewed by the steering group to guide revisions to decision aid prototype at each round.
The third stage will be field-testing the revised decision aid prototype in usual clinical
care. A pre/post study will performed with patients with acute Achilles tendon ruptures.
Eligibility criteria will include adult patients over 18 years with clinical or radiographic
confirmed Achilles tendon rupture. Patients will be recruited from the emergency
department and complete the pre-consultation decision aid prior to a one-week follow up
with their surgeon. The primary outcome of field-testing is feasibility of implementing

the decision aid in the clinical setting and will be measured with recruitment and
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completion metrics. Secondary outcomes include acceptability of the decision aid,
knowledge, preparedness for decision making and decisional conflict, measured using
validated outcome measures. Statistical analysis will be performed using descriptive
analysis for primary outcomes and student t-test and Wilcoxon Rank-Sum test for
secondary outcomes.

Discussion: This comprehensive study protocol outlines the development, alpha and
field-testing of a patient decision aid for patients with acute Achilles tendon rupture.
Systematic and transparent development and testing of patient decision aids is critical to
improve decision aid quality.

Funding: This study has received funding through the Canadian Orthopedic Research
Legacy (CORL) fund.

Keywords: Achilles tendon rupture, decision aid, shared decision-making
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Background

Patients presenting to hospital with an acute Achilles tendon rupture are faced with an
important decision regarding treatment management; to have surgery or conservative
management. There are harms and benefits to each approach. Historically, non-operative
care has been associated with a higher tendon re-rupture rate, and surgery has the risk of
surgical complications including infections, wound healing problems, and subsequent
surgery.[1]

The decision is made more complex as there are now varying non-operative and
surgical treatment options.[1,2] Non-operative management has evolved from a period of
prolonged immobilization in a cast to allow tendon healing, to early motion and
functional rehabilitation protocols. Use of these protocols has led to decrease re-rupture
rates, but require early patient enrollment, high patient engagement in following the
protocol and ideally access to physiotherapy to provide optimal outcomes.[1] Surgical
care is also evolving from traditional open surgery to more percutaneous and minimally
invasive options being used in an attempt to decrease wound healing problems. These
surgical techniques, however, come with increased risk of other harms including nerve
injury.[3] Given the evolution in the benefit-to-harm ratio, practice trends in
Scandinavia[4] and Canada|5] have shifted towards non-operative functional
rehabilitation with declining rates of surgery.

When several reasonable treatment options exist with varying harms and benefits,
patients often experience decisional conflict.[6] Decisional conflict is uncertainty over a
course of action, and may result in, worry, questioning of personal values, physical stress

and ultimately decision delay.[7]
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Meanwhile, the delivery of patient care is in the midst of a paradigm shift.[8] The
patient-clinician relationship is evolving from a paternalistic, unilateral discussion and
advice from clinician to more of a patient-centered approach. The concept of shared
decision-making (SDM) is the crux of this approach.[9,10] SDM involves an exchange of
information around health-care decisions, supplementing the patient-clinician discussion,
allowing patients to make a more personal, value-based decision.[11] Decision support
tools are methods that facilitate this process. [11,12]

Patient Decision-Aids (PtDAs) are tools that may be used by patients either in
preparation for or within a consultation with their physician. They explicitly state the
decision to be made, and provide patient-friendly information on decision options, harms
and benefits in a format that allows the patient to clarify what matters most to them.[13]
The utility of PtDAs has been widely studied with demonstrated effectiveness in
improving patient knowledge, decreasing decisional conflict, and increasing patient
participation in decision-making [14]. As facilitators of SDM, PtDAs may also lead to
improved satisfaction with their patient experience.[15]

There are no known PtDAs in the published literature to assist patients making
treatment decisions regarding acute Achilles tendon ruptures. The aim of this study
protocol is to develop and test a PtDA to help patients make a more informed, value-
based decision when considering treatment options for acute Achilles tendon rupture.
Specific objectives are: a) to develop a PtDA for patients to use in preparation for the
consultation; and b) field test the patient decision aid with patients and clinicians making

this treatment.
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Methods

Guiding Conceptual Frameworks

The PtDA will be developed using the Ottawa Decision Support Framework (ODSF)[16]
and in accordance with the International Patient Decision Aids Standards (IPDAS)
quality criteria.[17] The ODSF is a theory-based model for helping guide patients making
health decisions. It is grounded on cognitive, socioeconomic and psychology theories and
has been used in the creation dozens of PtDAs,[16,18] 24 of which have been evaluated
in randomized controlled trials.[18] The IPDAS criteria were developed to systematically
guide the PtDA development, content and evaluation of PtDAs, with agreement from
over 100 stakeholders including patients, policy makers, clinicians and researchers.[19]
1. Development of the Patient Decision Aid

The IPDAS criteria specific to development have subsequently been updated and
expanded to include steps to help guide the PtDA development process.[20] These steps
include; (1) defining the purpose, scope and audience of the decision aid, (2) collecting
and synthesizing the data for inclusion, (3) developing the PtDA prototype, (4) alpha
testing by end-users to ensure usability of the PtDA, (5) field-testing feasibility with end-
users in the clinical setting and (6) producing the final version (figure 3.1).[20]

1.1 Steering Group

In keeping with an integrated knowledge translation (iKT) approach[21] and as
recommended by the IPDAS,[20] a steering group will be assembled to guide the PtDA
development process. Central to the iKT approach is the involvement of and feedback
from end-users as part of the research team longitudinally throughout the research

processes.[21] This approach has demonstrated benefits in terms of development of a
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more useful tool with increased end-user knowledge buy-in, uptake and impact.[22-26]
For this protocol and subsequent study, the knowledge end-users include patients,
physiotherapists and orthopedic surgeons. The steering group will be inter-disciplinary
and will include end-users with content expertise, two members with methodological
expertise in shared decision-making and PtDAs, patient educators, and a web-developer

to facilitate creation of a web-based tool.

O Scope

~/\ Design

Stier - g —O Prototype
Group /) Alpha Testing

\_/ eUsability Testing

/\ Field Testing

\/ eFeasibility Testing
Final

X_. Version

>

Figure 3.1: The IPDAS development model for Patient Decision Aids

1.2 Establishing the scope of the PtDA

According to IPDAS, the scope of the PtDA involves establishing the specific decision,
the target audience, and the purpose of the PtDA.[20] The purpose of this pre-
consultation PtDA is to inform patients with acute Achilles tendon rupture about
treatment options, as well as harms and benefits of each of the options. The goal is to
assist patients in deciding on a course of treatment. Specifically, the decision to be made

is ‘Should I have surgery or non-operative management for my Achilles tendon rupture?’
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1.3 Design of the PtDA

The steps in designing the PtDA prototype include an assessment of decisional needs of
patients and clinicians, formulating a format and distribution plan, and reviewing and
synthesizing the evidence for inclusion as content[20]. Recent literature demonstrates
conflicting clinician opinions on how to advise patients with an Achilles tendon
rupture,[60, 61] and the first steering group agenda item will be a discussion with
clinician and patient members to identify patients’ decisional needs. The steering group
will develop and revise the PtDA through an iterative process until consensus is reached
on content and structure. The prototype design will be based on the ODSF template[62]
and it meets the IPDAS minimal development standards recommended for minimizing
risk of bias in PtDAs.[27]

The initial prototype will paper-based and drafted in English, with plans for final
distribution electronically and printable paper versions available in clinical practice in
both English and French translations. Treatment initiation for Achilles tendon rupture is
time sensitive thus it is essential that the PtDA be administered to patients soon following
injury. With accessibility being a key aspect of PtDA usability, offering both paper and
electronic formats will facilitate and maximize patient uptake.[28] It will be designed
knowing that the most common points of first patient contact will be in the emergency
room or outpatient orthopedic clinic.

The prototype will be written in plain language appropriate for an 8" grade
reading level or lower as determined by the Flesh-Kincaid Readability Test Tool.[29]
Following, the ODSF template, the PtDA will ask the specific question ‘should I have

surgery or non-operative management for my Achilles tendon rupture?’ It will be
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formatted to include (a) information on Achilles tendon ruptures and specify which
patients are eligible for the PtDA; (b) treatment options to consider; (c) summarized
evidence on benefits and harms of each approach; (d) a values clarification exercise; (e)
space to indicate a preferred treatment option; and (f) the SURE test.[30] The SURE test
is a 4-item questionnaire validated for screening for decisional conflict. The clinical data
on options, benefits and harms will be provided primarily by the network meta-analysis
in chapter 2. Probabilities will be presented numerically and in words, with links to
graphical representation to facilitate patients’ understanding and adhering to the IPDAS
criteria specific to presenting probabilities.[31] There will also be links included for
additional information about Achilles tendon ruptures, literature used to develop the
PtDA and treatment specifics including rehabilitation protocols.

2. Alpha Testing

Alpha testing is a necessary next step in the PtDA development process to evaluate the
acceptability and usability of the decision tool from the perspective of patients and
clinicians[20]. The steering group will discuss results and feedback from this step in an
iterative fashion until consensus is reached on required revisions to the PtDA prototype

and field-testing outcomes of interest.

2.1 Methods

A mixed-methods study will be performed with both acceptability and usability
questionnaires, as well as qualitative descriptive methods used to optimize stakeholder
feedback|[32,33] This approach has the advantage of allowing evaluation of the outcomes
of interest, while also allowing for participants to go beyond explicit questioning,

expressing their thoughts and perspectives on the PtDA. This type of qualitative data
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collection and analysis allows ‘low inference’ discussion and analysis of participant’s
responses without manipulation. Specifically, the primary data collection methods will be
semi-structured interviews (SSI) with patients and clinicians. This will allow for each
participant to elaborate and clarify responses.

Participants

Participants for alpha testing will be end-users of PtDA, consisting of both clinicians and
patients who have previously made this decision.

Clinician participants

Clinician participants will include emergency room physicians, orthopedic surgeons, and
physiotherapists, all members of the care team typically involved in the diagnosis and
care of these patients. Convenience sampling[34,35] will be used to recruit clinicians
participants through professional networks. Members of the Division of Orthopedic
Surgery and Department of Emergency Medicine at the Ottawa Hospital, in addition to
physiotherapists from the Riverside Hospital (Ottawa, Ontario) will be invited to
participate in the study through e-mail. An information letter explaining the purpose of
the PtDA and of alpha testing will be included. We will also invite orthopedic surgeons
from across Canada to participate. This will increase the diversity of participants, as well
as raise awareness of the PtDA for future dissemination. We will attempt to include both
male and female surgeons to maintain diversity of the sample. Recruitment external to
Ottawa will be done through email lists of Canadian Orthopedic Foot and Ankle Society

(COFAS) members.

68



Patient Participants

A convenience sample of patients will be recruited for participation if they have been or
are actively being treated for an acute, first-time Achilles tendon rupture at TOH.
Although this is predominantly a male compared to female injury (6:1)[2], we will strive
to include both men and women patients that have been treated both with and without
surgery. A study poster will be placed both in the orthopedic clinic waiting area and
eligible patients will be approached by a member of the clinical team to provide a
description of the purpose and structure of alpha testing for the PtDA. Patients will be
excluded if they are unable to understand the PtDA due to language barrier or visual
impairment.

The target sample size for alpha testing will be 20 participants, with 10 patients
and 10 clinicians. This is derived from the work of Faulkner,[36] who demonstrated that
problem identification was substantially decreased in usability testing with increasing
participant size. With participant sizes of five, 10 and 20, the lowest percentage of
problem identification increased from 55% to 80% and finally 95%, respectively.[36]
Intervention
The intervention of interest is the PtDA prototype developed in part one of this study.
Alpha testing will be performed exclusively with the English version of the PtDA
prototype.

Procedure
Alpha testing will be an iterative process of revising and redrafting the PtDA[20] using a

minimum of three rounds with five participants in each round (Figure 3.2). Further
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rounds will be added at the discretion of the steering group based on ongoing feedback

from participants.

4 N 4 N 4
Round 1: Rounds 2: Round 3:
5 Clinicians 5 Patients 5 Clinicians +
oSteering Group «Steering Group 5 Patients
Meet Meet eSteering Group
eRedraft eRedraft Meet
Prototype Prototype eRedraft
Prototype
sFurther rounds
as needed
\, y \, y

Figure 3.2: Alpha testing process

The first round of testing will be with five clinician participants who are routinely
part of the care team of Achilles tendon rupture patients. This will include three
orthopedic surgeons, an emergency medicine physician, and a physiotherapist. Those
who agree to participate will be sent a study package with consent form, a copy of the
updated PtDA prototype, and alpha testing clinician outcome questionnaires. They will be
contacted by the RA either in person or on the phone depending on geographic location
and preference. Following an explanation of the purpose of the study, participants will be
asked to sign consent (appendix B.1) for participation. They will then review the PtDA,
complete the outcome instruments and participate in the SSI with the RA. The steering
group will meet to review outcome measures and interview feedback and decide on
revisions to the PtDA prototype.

The second round of testing will be with five patients recruited from the Ottawa
Hospital Foot and Ankle clinic. Patients will meet with the RA who will review the study

goals and provide consent. To simulate the intended setting of the PtDA, they will take
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the PtDA home with instructions to review it and complete the alpha test patient outcome
questionnaires. They will then be invited for a SSI either on the phone or in person
depending on their comfort and preferences. Recruited patients will be given a $20 gift
voucher for compensation for their time as well as a hospital-parking pass. Once again,
results and feedback will be brought to the steering group for review and revisions to the
prototype made as needed. Despite being a predominant male injury,[2] we will aim to
two female participants for each block of five so as not to miss potential important
differences between genders.

The third round of testing will be concurrently performed five additional
clinicians and five additional patients, with the structure of the encounter as described
above. If the steering group deems further prototype revisions necessary, subsequent
recruitment will be performed in blocks of 3-5 participants.

Outcomes and Instruments

Baseline clinician and patient demographics will be collected. For clinicians this will
include profession, sex, gender, years in practice, number of Achilles tendon rupture
patients treated monthly, and clinical subspecialty training for surgeons. Baseline patient
demographics collected will include age, sex, gender, level of education, occupation and
treatment status

The primary outcomes of interest are acceptability and usability of the PtDA,
which will be evaluated quantitatively and qualitatively. For measuring PtDA
acceptability with both patients and clinicians, we will adapt the Ottawa Acceptability
Tool (OAT) from the ODSF website[62]. For patients, this 10-item survey evaluates user

perception of the PtDA using a combination of closed and open-ended questions,
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specifically asking about length, perceived usefulness for decision support, amount of and
balance of information presented (appendix B.2). This tool has strong face validity and
has been used extensively in PtDA evaluation with a wide range of conditions.[37-39]
The OAT has also been adapted for use with clinicians with a 15-question format
(appendix B.3), and will be used
as the primary quantitative measure of acceptability for clinician participants.

Usability will be evaluated both quantitatively using the System Usability Scale
(SUS) [40,41] and qualitatively through feedback from the semi-structured interviews.
The SUS is a validated,[42] 10-item survey using a five-point Likert scale response
categories, with a score over 68 indicating higher than average usability (appendix B.4).
It has been previously used in usability testing of PtDAs[43]
Semi-Structured Interviews
Semi-structured interviews will be conducted with separate interview guides for clinician
and patient participants. Draft interview guides are attached in appendix B.5, and will be
reviewed and adapted as needed by the steering group. For clinicians, a series of open and
closed-ended questions will be asked about process usability, mode of delivery in the
clinical setting, and feedback on content (length, language, information and balance). For
patients, the focus of the interview will be on presentation (layout and format) and
content (length, language, information and balance) to help ensure the end product is
optimized for the end user. Interviews will be recorded and transcribed.
Data Analysis
Data will be analyzed iteratively following each round of testing. Quantitative data will

be coded and stored in an encrypted Microsoft Excel spreadsheet. Descriptive statistics
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will be used to summarize data from the OAT and SUS. Response frequencies from the
patient OAT will be reported and dichotomized into positive and negative responses.
Given the small sample size, we will use medians and ranges for the practitioner OAT
and SUS. Qualitative data, including feedback from the OAT and SSIs will be compiled
and analyzed using thematic analysis[44,45]. This will be performed in 6-phases,
beginning with 1) transcription and initial data review, 2) broad generation of initial
codes, 3) collating codes into themes, 4) reviewing the themes to either further collapse
or expansion, 5) defining and naming the themes and 6) generating a final report.

The steering group will perform iterative data review following each round of
testing. Revisions will be discussed and suggested when negative responses are
encountered on the patient OAT or SUS, median scores less than three on the clinician
OAT when further suggestions are found through qualitative descriptive analysis.

3. Field-Testing the revised PtDA prototype

Field-testing by end users is a critical component of PtDA development as identified by
IPDAS.[20] As opposed to the alpha testing, field-testing solicits feedback on the PtDA
from patients within the typical clinical setting. The primary outcome of the field-testing
is to evaluate the feasibility of using the PtDA at the point-of-care and to guide any final
revisions, with secondary outcomes including acceptability, and potential of the PtDA to
have the desired impact without adverse consequence.

3.1 Methods

We will perform a field-test of the revised PtDA prototype using a pre/post test study
design and embedded qualitative feedback. A pre/post test design has been chosen as it

allows for evaluation of the secondary outcomes of the PtDA having the desired impact,
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which will provide us with baseline data to calculate a sample size for a larger evaluation
study.[46]

Participants

Patient recruitment will take place at The Ottawa Hospital Emergency Department (ED).
The Ottawa Hospital serves a population of 1.2 million people for orthopedic care in
Eastern Ontario, Canada and sees an average of 60 acute Achilles tendon rupture
annually, or an average of 5 per month.

Eligibility for participation will include 1) adult patients over 18 years, 2) clinical
or radiographically confirmed Achilles tendon rupture, 3) presentation and
immobilization within 72 hours of injury, 4) willingness to consent to the study, and 5)
ability to speak and read English. Patients will be excluded for 1) re-rupture of the
Achilles tendon, 2) musclotendinous junction tears and 3) delayed presentation over 72
hours as this limits the ability to optimally treat with non-surgical methods.

Intervention

The intervention is the revised paper-based, pre-consultation PtDA prototype resulting
from the alpha testing phase. This will be given to the patient following initial
presentation with the injury in the emergency department, and self-administered by the
patient at home prior to final treatment consultation with the orthopedic surgeon.
Procedure

The procedure flow for patient recruitment is summarized in figure 3.3. Upon
consultation from the ED physician, a member of the orthopedic team (resident, staff
physician or physician assistant) will meet patients presenting with an acute Achilles

tendon rupture. The orthopedic team will confirm the diagnosis, discuss the diagnosis
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and management options with the patient. Concurrently, they will verify if the patient
meets inclusion criteria, discuss the study procedures, answer patients’ questions, and
obtain the patients’ signed consent to participate. The patient will be asked to complete a
baseline questionnaire including questions about their demographics (age, sex, gender,
occupation, highest level of education) and secondary outcome measures. The patient will
be splinted in plantarflexion in keeping with standard practice and given a copy of the
PtDA to review and complete in preparation for their follow-up appointment in the

orthopedic clinic.

Discussion with Orthopedic Team Study enrollment Demographics + Pre-PtDA Scores

Self administered PtDA

Post PtDA Scores Patient Semi-structured interview

Orthopaedic Surgeon Feasibility Survey

Figure 3.3: Patient participant study procedure

As per usual clinical practice, patients will be given a follow-up appointment in
the orthopedic plaster room 3-5 days following their ED visit. At the plaster room, the
orthopedic resident or surgeon will discuss the treatment options, answer patients’

questions and make the treatment decision with the patient. Either immediately following
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or within 2 weeks of the, the RA will ask the patient to complete a questionnaire
including the secondary outcome measures and conduct the semi-structured interview.

We will also obtain feedback from orthopedic residents and surgeons who
consulted with patients in the study to determine the clinician experience with patients
using the PtDA. After the last patient is recruited, these orthopedic surgeons will be sent a
link to an online survey using the SurveyMonkey (San Mateo CA) platform to elicit
feedback on the PtDA.

Outcomes and Instruments

Field test outcomes of interest have been chosen based on those recommended by
IPDAS.[19] Field test outcomes are summarized in Table 3.1 and include 1) feasibility of
PtDA administration and use by patients, 2) barriers to PtDA use among patients and
clinicians 3) patients’ acceptability of the PtDA, and 4) potential of the PtDA to have the
desired impact without adverse consequence.

Specific patient feasibility metrics will include the 1) percent of screened eligible
patients recruited, 2) reasons for ineligibility, 3) percentage of recruited patients that
completed the PtDA prior to the follow-up appointment and the 4) percentage of missing
data on follow up outcome questionnaires. We will set a level of success at 80%
participant recruitment of those meeting eligibility, 80% participant completion of the
PtDA, and 80% minimal completed data on follow up questionnaires, in keeping with
levels set in previously performed field-tests.[47]

The semi-structured interview with the patients will ask them to share their

experiences on using the PtDA, their experiences discussing the decision with the
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orthopedic surgeon, suggestions to improve the process of using the PtDA, formatting,
and any barriers to use.

Acceptability of the PtDA, will be evaluated using the OAT[63] previously used
in the alpha test phase. This validated instrument measures key outcomes including;
amount of information, length, clarity and balanced presentation, which is important for
avoiding biased presentation of information on options.

To evaluate whether the PtDA potential to have the desired impact without
adverse consequence, patients will complete a knowledge test[64] and the SURE test[30]
as a pre/post outcome and the Preparation for Decision Making Scale (PDMS)[65] as a
post PtDA outcome measure.

Patient knowledge will be measured using a knowledge test developed by the
steering group and embedded within the PtDA. The test will be adapted from the template
available on the Ottawa Decision Support Group website[64] and will consist of 4-6
questions about key content important to know when making this decision. This format
has been adapted for several clinical conditions and been shown to have high internal
consistency and validity. Patient knowledge of their specific pathology and treatment
options underlies one of the pillars of informed consent,[48] and improved
decision quality is based on patients making an informed, value-based decision.[14]

The SURE test will be used to screen patients’ for decisional conflict[30]. It has
four questions with ‘yes’ or ‘no’ responses in the domains of certainty, knowledge, values
and support. Any ‘no’ answer is indicative of clinically significant decisional conflict.

This test has been validated in a range of clinical settings.[49,50]
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Outcome

Instruments

Measure of Success

1. Feasibility

a. Patients

b. Surgeons

Metrics of Use

Patient Semi-structured Interview

Metrics of use

Surgeon Survey

At least 80% recruitment
At least 80% PtDA completion
At least 80% data completion

Identifying resolvable barriers to
PtDA use

At least 80% use for eligible
patients

Identifying resolvable barriers to
PtDA use

2. Acceptability Post PtDA
Patient acceptability At least 66% perceive as
* Amount of information questionnaire acceptable
¢ Length
¢ Clarity
¢ Balance of presentation
3. Potential for PtDA to have Post PtDA
desired effect without adverse Patient Preparation for Decision Score of at least 66/100
consequence Making Scale (PDMS)

Practitioner Preparation for
Decision Making Scale (PDMS)

Pre and Post PtDA
Knowledge test

SURE Test

Score of at least 66/100

At least 66% demonstrate
improvement from pre to post
PtDA administration

66% demonstrate improvement
from pre to post PtDA
administration

And/Or

> 66% Score 4/4 on post PtDA
SURE Test

Table 3.1 — Summary of field test outcome measures
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We will use the Preparation for Decision Making Scale (PDMS) [65] to measure
patients’ perceived usefulness of a PtDA in preparing for a medical consultation
(appendix 6). This specifically measures the IPDAS criteria for the quality of the decision
process. This instrument consists of 10 questions to be ranked on a 5-point Likert scale,
has both high reliability and internal consistency with a Chronbach’s alpha of 0.92-
0.96.151]

The survey of orthopedic surgeons will ask questions about how the PtDA
influenced the patient-surgeon encounter. Data collected will aim to quantify experience
with the PtDA including 1) number of times and reasons the PtDA was used or not used
for eligible patients, 2) if they plan to continue to use the PtDA and 3) barriers and
facilitators to implementation in usual clinical care. Specific feedback will be sought with
respect on how and when the PtDA can best be administered in the patient journey to
optimize uptake by both clinicians and patients. As part of the survery, we will also use
the 11-question practitioner version of the PDMS to evaluate clinician views on how
effective the PtDA was on the patient encounter[65] (appendix B.6).

Sample Size

There is a paucity of guidance for sample size justification for field-test methods. With
the primary objectives being feasibility of use in the clinical setting, we will aim to
recruit a sample of 30 patient participants. This sample size is consistent with minimum
numbers required to demonstrate adequate feasibility in pilot studies,[S3] and consistent
with other pre/post studies testing PtDAs with patients facing the decision.[54-56] Based
on usual referral volumes, we expect to recruit 3 patients per month and complete study

recruitment after 10-12 months.
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Data management and Analysis

Quantitative data will be uploaded and stored in an encrypted Microsoft Excel
spreadsheet. As the focus of the field test is on feasibility rather than efficacy outcomes,
analysis will be primarily descriptive with baseline participant characteristics and
feasibility data presented using frequencies and percentages. Tests for data normality will
be performed and summarized using means and standard deviation if normally
distributed, and medians and ranges if not. For post-test only outcomes (acceptability,
PDMSY), patients’ responses will be summarized and described. For pre/post test
outcomes (knowledge and SURE test) questionnaires will be compared using student t-
test if normally distributed and using the Wilcoxon rank-sum test if not. Data will be
disaggregated by sex and gender to examine how these variables may affect patient and
clinician experience with the PtDA and associated outcome measures. Qualitative data
from the semi-structured interviews will be transcribed verbatim and analyzed using
thematic analysis as described for alpha testing.

There are no known defined standards for determining success of field-testing
measures. As such, we have determined the following a-priori criteria as determinants for
success of the field test; 1) no insurmountable barriers identified from semi-structured
interviews or open-ended feedback based on review from the steering group, 2) minimum
of 80% targets for feasibility outcomes, 3) minimum of 66% of participants find the
PtDA acceptable and balanced, 4) minimum score of 66 on the PDMS 5) 66%
demonstrate nominal improvement on pre/post test outcomes for desired impact
(knowledge and SURE). For the SURE test, an overall finding of >66% participants

responding with a 4/4 score will also be deemed a measure of success. If the cutoffs for
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determining success of the field test are not reached, revisions to the PtDA will be
discussed and implemented by the steering group with further recruitment and testing at
the discretion of the steering group

Discussion

This is a multi-faceted study protocol outlining the development, alpha and field-testing
of a pre-consultation PtDA for patients presenting with an acute Achilles tendon rupture.
The need for a decision support tool for this treatment decision is evident due to
longstanding controversy in the orthopaedic community about the effectiveness of
surgery versus conservative management[60,61] and important differences in the
benefit:harm profile offered by the varying treatment methods. The treatment decision for
patients with acute Achilles tendon rupture is time-sensitive, and so feasibility testing
with patients presenting to the ED with these injuries is imperative to ensure the PtDA
can be effectively administered in a timely fashion.

Strengths and Limitations

The strengths of the protocol are the use of an iKT approach to develop the PtDA. This
approach has been demonstrated to maximize knowledge users input, increase use and
improve impact.[23]. Additionally, we have adhered to a rigorous methodology guided
by the ODSF and the IPDAS to ensure the PtDA is developed to a high quality standard.
[57] Additionally, engaging stakeholders from multiple disciplines and cities in
development and alpha testing of the PtDA will ensure that the end product is usable and
optimized to better meet the needs of both patients and clinicians. It will also raise early
awareness of its existence, with goals for public availability and national dissemination.

Finally, the inclusion of qualitative methods allows for collection of deeper stakeholder
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insights, perceptions and opinions,[58] all of which are critical in designing a PtDA that
will optimize user uptake.

Limitations of this study protocol include the arbitrary success endpoints for both
alpha and field-testing outcomes. Discrete success endpoints have not been previously
described to our knowledge, remain largely qualitative and to the discretion of the
steering committee. Despite this, we are using methods recommended by IPDAS[20],
and will have steering committee members with expertise in PtDA development and
evaluation. Further work and study on better defining these endpoints is required.
Additionally, we may not identify sex and gender-specific differences from either
patients or clinicians as Achilles tendon ruptures occur far more frequently in men,[2]
and the majority of surveyed orthopaedic surgeons in field-testing will be men due to a
gender bias in the profession. Nonetheless, we have made efforts to capture and analyze
these potentially important differences in our analysis plan. Finally, there are inherent
limitations of the before-after study design, including the lack of a control arm. This
makes it difficult to control for confounding factors that may affect patient outcomes,
such as independent research into treatment options. This design has, however, been
previously used in the evaluating PtDAs[59] and offers the advantage of facilitating
patient recruitment.

Conclusion

Patient decision aids are meant to improve patient preparation for decision-making. By
providing foundational information and encouraging patients to reflect on relevant
personal values for outcomes of options, these tools may facilitate the patient-physician

decision making interaction and enhancing patient-centered care. Our aim is to develop,
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alpha and field-test this pre-consultation Achilles tendon rupture decision aid as the first
of a series of orthopaedic PtDAs, under a quality improvement initiative for facilitating

shared decision making for patients receiving musculoskeletal care.
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Chapter 4:

Integrative Discussion

This chapter will elaborate on the findings of this thesis, with elaboration and
discussion on the implications of using Network Meta Analysis (NMA) data in the
development process of patient decision aids (PtDAs). The focus will be on strengths and
limitations of their use, implications for clinicians and patients. It will include reflections
on furthering the development and testing of PtDAs in clinical practice. Finally, future
directions will be discussed including plans for furthering the development and
evaluation of orthopaedic-specific PtDAs at the University of Ottawa. This thesis
contributed to partial fulfillment of the requirements of the Master of Science in Clinical
Epidemiology at the University of Ottawa, with many overarching principles acquired
through this degree applied within (Appendix C.1).

The optimal treatment decision following Achilles tendon ruptures is widely seen
to be controversial®®'. As treatment strategies have evolved and changed over time, there
are several options available to patients with unique sets of benefits and harms. When
there is more than one acceptable treatment option, it is known that clinicians, and
surgeons specifically, struggle to accurately predict a patient’s treatment goals*®*’ The
purpose of this thesis was to 1. provide the most inclusive and up-to-date information on
Achilles tendon ruptures using network meta-analysis (NMA) methods and 2. develop a
comprehensive protocol for developing and testing and novel patient decision aid for
patients with acute Achilles tendon ruptures using the results of the NMA as the primary

data source.
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The division of orthopaedic surgery at the University of Ottawa is committed to
improving the patient experience through its Continuous Quality Improvement program,’
focusing on high-value, patient-centered care. As described by Weston, shared decision
making (SDM) should be seen as the ‘crux of patient-centered care’.'' Management of
Achilles tendon ruptures is just one example of a preference-sensitive decision faced by
orthopaedic surgery patients. Patients, clinicians and policymakers agree that there is
abundant opportunity to further improve patient engagement in SDM strategies such as
patient decision-aids within the field of orthopaedic surgery.'® Through the creation and
operationalization of the Ottawa Orthopaedic Decision Aid Program we aim to improve
the delivery of patient-centered musculoskeletal care locally, nationally, and beyond. To
begin this program, we chose management of acute Achilles tendon rupture, a common,
patient preference-sensitive decision as the foundational PtDA. This pathology required
an updated literature synthesis to guide creation of the PtDA, which we performed with
the NMA. The subsequent protocol to create and test a novel PtDA will serve as a
template for further PtDA development for the decision aid program.

Management for Acute Achilles Tendon Ruptures: A Systematic Review and
Network Meta-Analysis

This NMA is to our knowledge the first to report on all management treatment
options for patients with an acute Achilles tendon rupture. We focused on reporting
important and relevant outcomes for patients and clinicians facing this decision. These
outcomes included overall complications, re-ruptures, re-operation, and return to sport
and work, with minimally invasive surgery (MIS) ranking best for avoiding overall

complications, complications associated with a secondary operation, and at least
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equivalent return to activity. We anticipate these results to stimulate further interest in
surgeons learning and adopting MIS techniques for Achilles tendon repair. Additionally,
these results will facilitate the clinician-patient discussion, allowing patients to weigh the
risks with potential benefits when choosing their optimal treatment.

Use of Network Meta-Analysis in Patient Decision Aid Development

The use of NMA data offers a unique opportunity for PtDA development. It has
been well established by the International Patient Decision Aid Standards (IPDAS)
collaboration that a thorough literature review and synthesis is requisite to the creation
and population of data within the PtDA, whether this be by systematic reviews, meta-
analysis or use of clinical practice guidelines.*® When multiple treatment options exist,
and particularly when more than one option may be a reasonable choice for a patient, this
entails combining data from multiple head-to-head trials. In the case of Achilles tendon
ruptures, pairwise comparison of just four reasonable management strategies entails six
different pairwise comparisons (A vs. B, A vs. C, Avs. D, Bvs. C, B vs. D, Cvs. D).
This number of pairwise comparisons increases exponentially as further options exist.
This can be problematic for several reasons. First, head to head trials may not exist for
all competing options in which case pairwise comparisons cannot be performed. Second,
when pairwise comparisons do exist, trials sizes must be sufficiently large enough to
allow for precise risk estimates to drive decision-making®. NMA methods address both
of these issues by facilitating the generation and interpretation of indirect comparisons
when head-to head data does not exist, and allows combining of direct and indirect
evidence, thereby increasing the pooled sampling which may improve the precision of

risk estimates.>®
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A multi-national survey of medical students demonstrated that basic knowledge of
SDM principles is increasing in medical students as further emphasis on SDM is placed
in medical school curriculums.® Yet despite student attitudes being overwhelmingly
positive towards the practice of SDM with patients, barriers to SDM implementations still
exist. In particular, effective risk communication with patients is lacking.**** When
utilizing a Bayesian framework, as we have done, results of a NMA may facilitate risk
communication by knowledge users. In contrast to frequentist methods, where analysis
results are presented as fixed estimates without a probability distribution, Bayesian
frameworks allow for more intuitive data interpretation using probabilities of relative

384142 This has obvious

effectiveness and ranking of individual outcome variables.
relevance to stakeholders engaged in creation of decision support tools such as PtDAs,
allowing for critical appraisal, interpretation and translation of data to patients in an

efficient format that has direct significant to the decision-maker.

Limitations to use of NMA Data

Nonetheless, knowledge users should take a cautious approach when interpreting
in the results of NMA data. As a relatively novel statistical technique, many clinicians do
not have the background for accurate interpretation of results.* Ranking of data with
both numeric and graphical techniques has been advocated,*® including the surface under
the cumulative ranking (SUCRA) curve as we have done. SUCRA values represent the
percent likelihood that a given treatment will be ranked highest with respect to a
particular outcome. This is an attractive and easy way to present results, but it must be
taken in the full context of the data including the quality of the evidence from which it is

based, and each of the other relevant reported outcomes must be considered

92



concomitantly. Perhaps most importantly, the magnitude of differences between
subsequent ranked data may be very small, and the clinical relevance of these differences
must be scrutinized carefully before drawing firm conclusions based on ranking. For
these reasons, it would be prudent to include a researcher with knowledge or expertise in
PtDA creation as part of the steering group overseeing development.
Development and Field-Testing a Patient Decision Aid for Management of Acute
Achilles Tendon Rupture: A Protocol

This research protocol details the comprehensive process of creating and testing a
novel PtDA for patients with acute Achilles tendon ruptures. It was created using
guidance from the Ottawa Decision Support Framework (ODSF)* and in accordance
with PtDA qualifying criteria from the International Patient Decision Aid Standards
(IPDAS).* The use of a systematic development and evaluation process for PtDAs has
been a cornerstone for the IPDAS, from their original published version’ and more recent
revisions.* This protocol will provide a framework for further PtDA development within
the Ottawa Orthopedic Decision Aid

Strengths of Protocol

Despite the recommendation from the IPDAS, evaluative studies of PtDAs
infrequently report on key developmental stages such as who was involved in
development of PtDA (patients, clinicians, or both), how the prototype was developed,
how clinical evidence is appraised and selected for inclusion, and whether there was any

user-testing of the prototype. *>*

The goal with this protocol and subsequent studies is to
add transparency to this process in order to limit the potential to bias the future

implementation of the PtDA.
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The end goal for any PtDA is not to use it in an evaluative study, but to have a
high-impact tool that empowers patients to discuss options freely and openly with their
medical team. For a PtDA to have impact, it must be accepted and used by the target
knowledge-user. The use of integrated knowledge transition (iKT), or collaborative
research with knowledge-users, is based on the premise that the research team and
knowledge-users will identify and eliminate barriers to real-world application of research
findings.*® Involving the knowledge-user in the research process should support and ease
the integration and impact of research into practice.*” It is with these principles in mind
that we engage both Achilles tendon rupture patients and clinicians central to the care
team throughout the development and evaluative stages of the PtDA.

Limitations of protocol

As always, there are limitations to be considered as well. There remains a paucity
of guidance for methods to perform rigorous field-testing of PtDAs. In keeping with the
goal of having PtDA uptake for use in routine care, beyond the study phase, we have
carefully designed the field test to mimic the patient journey in real-life conditions. The
results of the feasibility metrics will allow for scrutiny and trouble-shooting of the
delivery methods of the PtDA and further refinement as to how best optimize it for
clinical use. Nonetheless, there is no known ‘road-map’ for field-tests of PtDA and
further work should be done to explore and optimize these methods.

Ottawa Orthopedic Decision Aid Program

Surgeons, and orthopedic surgeons in particular, struggle to incorporate SDM

strategies with their patients*® despite generally positive attitudes towards the

practice.*>* Systematically developed PtDAs smooth the SDM process between patients
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and clinicians. They explicitly state the decision needed to be made, communicate risks in
language that has been validated to facilitate understanding by patients, and perhaps most
importantly allow patients to weigh how they value the outcomes or features of the
options available. Wider creation and dissemination of musculoskeletal pathology-
specific PtDAs is one mechanism that may help bridge this important gap in SDM
participation.

Future Research Opportunities

While creating PtDAs may facilitate the practice of SDM, future research must
include methods to improve PtDA uptake in the clinical setting. Improving uptake may
be looked upon from both ‘orthopedic specific strategies’ and ‘system strategies’ point of
view.

Orthopedic surgery-specific strategies to increasing PtDA uptake and use can be
viewed from barriers analysis performed by Bunzli et al.*® Using the Theoretical
Domains Framework, their group identified surgeon barriers and facilitators in their study
on the uptake of PtDA for patients with end stage knee osteoarthritis. Concern about
disruption or slowing of workflow was noted, consistent with prior studies on barriers to
implementation of SDM strategies.” Also noted was the tendency to distrust evidence on
surgical outcomes and how it generalizes to their individual practice.

Disruption of clinical workflow is an important aspect to consider if PtDAs are to
be more widely used in busy surgical practices. The envisioned PtDA for Achilles tendon
ruptures is to be used pre-consultation with the goal of minimal disruption in the actual
consultation process. It is important to note that while pre-consultation PtDAs may work

well for elective and semi-elective decisions, this is less likely to be possible for more
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urgent or time-sensitive decisions such as acute trauma. Feedback from surgeons during
field-testing will specifically ask for reflection on how PtDA use affected the clinical
flow process. Direct and indirect time-saving impacts of PtDA will be explored, such as
quality of patient questions, need for increased follow-up visits or phone calls due to
unanswered questions and increased time spent with patients who may not be satisfied
with their treatment choice. Further study on PtDA impact, and specifically positive
impact on clinical efficiency are needed to help alleviate this barrier.

General system strategies for increasing uptake and use of PtDAs must include
improving patient awareness and access to the PtDAs. Directly recruiting patients in the
study setting as aligned in the Chapter 3 protocol may work for the research purposes, but
it is less likely that this method of recruitment is sustainable long term.>? Leveraging
partner providers in musculoskeletal care is an important strategy that should be further
investigated. Family physicians, physiotherapists and sports medicine physicians are
often involved in early evaluation and screening of orthopedic pathologies either
independently or as part of screening or triage clinics. A PtDA for patients with hip or
knee arthritis has previously been studied in the a screening clinic, demonstrating benefits
in decreasing wait times and improved decision quality.>® Screening and triage clinics for
orthopedic pathology are expanding locally and nationally in efforts to improve access to
care, and substantial opportunity exists to engage patients with PtDAs as part of the triage
process.

Patients also have easier access to their electronic medical record (EMR) through
patient portals as EMR technology and security features improve. Previous studies have

demonstrated high rates of patient access to their patient portal for health information
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access.”* A patient’s EMR portal may be linked to a pathology-specific PtDA, accessible
to the patient pre-consultation as part of the consult screening process offers a unique and
potentially powerful translational strategy to investigate. This also has the potential to
address the barrier of surgeon or clinician engagement in offering the PtDA for use.

Implications for Health Policy

The adoption of SDM practices is medicine is being increasing encouraged and
promoted by policymakers in North America and globally.>® For example, in the United
States, the Affordable Care act urges physicians and other health care providers to engage
patients in their medical decisions by providing clear, evidence-based guidance on
outcomes, risks, harms, and options for their medical decisions®. While not currently
legislated in Canada, there is increasing federal funding garnered to support research
initiatives aimed at progressing the science of decision support tools and interventions.>
Much of this research is centered locally at the Ottawa Hospital Research Institute

(OHRI).

A central consideration for healthcare policymakers is the costs of healthcare
delivery. This is perhaps most relevant in the publically funded healthcare systems such
as we have in Canada. There is some evidence to suggest that the use of PtDAs in
orthopaedic surgery may be associated with less practice variation. Sepucha et al.
reported on a comparative cohort of patients who received either usual care or a PtDA
intervention tailored to their orthopaedic pathology (hip or knee osteoarthritis, lumbar
disc herniation or lumbar spinal stenosis).”’ In addition to improved knowledge and
decision quality scores, patients in the intervention group were less likely to choose a

surgical intervention (42.3% vs. 55.7%) with a direct effect on lowering health care costs.
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This has been corroborated locally with a cost-effectiveness study of a randomized
controlled trial (RCT) for patients referred to a screening clinic for evaluation of hip or
knee arthritis.'® In the RCT, 343 patients were randomized to either usual care of a video-
based PtDA tailored to their pathology.” Over the two-year course of the study, patients
who accessed the PtDA reported similar quality of life scores yet had fewer surgeries

with obvious cost savings incurred.

While it is not yet known what the impact of a PtDA for Achilles tendon ruptures
will have on a patient’s treatment decision, it is conceivable that based on the data
presented in our NMA that it may translate to even fewer surgeries for this injury.
Alternatively, as MIS surgery increases in popularity with mounting evidence that it helps
avoid complications, primary repair rate may in fact increase. The cost implications of
PtDA use must be explored further, particularly when treatment options may incur
radically different systemic and societal costs such a surgical procedure over a
conservative alternative, or the systemic costs of incurring complications requiring costly

secondary procedures.
Conclusion

Treatment of Achilles tendon ruptures is a preference-sensitive decision
dependent on patient’s functional goals and risk tolerance for undergoing an invasive
procedure. Our network meta-analysis demonstrates that newer MIS strategies may
mitigate the risk of post-operative complications when compared to open surgery, and
also decrease the need for secondary surgical procedures compared to all treatments.
Using this data to help create a PtDA is hoped to assist patients make a more informed,

value-based decision congruent with their preferences. Our protocol will act as a template
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to further develop and test PtDAs with a spectrum of musculoskeletal pathologies with a

vision to improve shared decision making within orthopedic surgery.
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Appendix A

A.1 Ovid MEDLINE search strategy
Database: Ovid MEDLINE(R) ALL <1946 to September 30, 2020>
Search Strategy:
1 achilles tendon/ (16990)
2 (achill* or tendoachill* or calcaneal).tw. (37844)
3 1or2(413006)
4 rupture/ or ruptur*.tw. (290970)
53 and 4 (6677)

6 ((achill* or tendoachill* or calcaneal) and (ruptur* or tear* or damag* or injur*®)).kf.
(389)

7 ((achill* or tendoachill* or calcaneal) adj3 repair®).tw. (1834)
8 ((achill* or tendoachill* or calcaneal) adj5 (tear® or damage™* or injur*)).tw. (2010)
9 or/5-8 (8399)

10 randomized controlled trial.pt. (917562)

11 controlled clinical trial.pt. (182870)

12 random*.tw. or placebo.ab. (3209251)

13 clinical trials as topic.sh. (217426)

14 trial*.ti. (829576)

15 or/10-14 (3894307)

16 9 and 15 (886)

17 exp animals/ not humans/ (16581887)

18 16 not 17 (600)

19 18 use medall (267)
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20 achilles tendon rupture/ (2444)

21 achilles tendon/ (16990)

22 tendon rupture/ (4380)

23 21 and 22 (299)

24 ((achill* or tendoachill* or calcaneal) and ruptur®).tw. (6062)
25 ((achill* or tendoachill* or calcaneal) adj3 repair*).tw. (1834)
26 ((achill* or tendoachill* or calcaneal) adj5 (tear* or damage™* or injur*)).tw. (2010)
27 20 or 23 or 24 or 25 or 26 (8547)

28 double-blind*.mp. or placebo*.tw. or blind*.tw. (1300956)
29 random*.tw. (2991078)

30 randomized controlled trial/ (976028)

31 28 or 29 or 30 (3730276)

3227 and 31 (913)

33 (exp animal/ or nonhuman/) not exp human/ (11143609)

34 32 not 33 (719)

35 34 use emczd (307)

36 achilles tendon/ (16990)

37 (achill* or tendoachill* or calcaneal).tw. (37844)

3836 or 37 (41306)

39 rupture/ or ruptur®.tw. (290970)

40 38 and 39 (6677)

41 ((achill* or tendoachill* or calcaneal) adj3 repair*).tw. (1834)

42 ((achill* or tendoachill* or calcaneal) adj5 (tear* or damage™* or injur*)).tw. (2010)

107



43 40 or 41 or 42 (8346)
44 43 use cctr (280)
4519 or 35 or 44 (854)

46 remove duplicates from 45 (512)
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Appendix A.2. Individual study demographics

Study Criteri | Intervention Comparator
information | a
Aisaiding
etal. [1]
Year: 2018 | Treat | Minimally invasive surgery Open surgery
ment
Country: Patient | 23 29
China s (n)
Mean age: | Treat | Achillon, #2 Ethibond Achillon, #2
57 years ment Ethibond
details
Percent Time |3 3
male: 81% | to full
weight
bearin
g
(weeks
)
Follow-up | Time |3 3
(months): to
24 ROM
(weeks
)
Excluded Diabetes, preexisting tendinopathy
comorbidities:
Risk factor Fluoroquinolone use (10.3%), steroid use (30.4%)
prevalence:
Not reported: Smoking status
Aktas et al.
[2]
Year: 2009 | Treat | Minimally invasive surgery Open surgical repair
ment
Country: Patient | 20 20
Poland s (n)
Mean age: | Treat | Tenolig Modified Ma &
40 years ment Griffith
details
Percent Time | 6-7 6-7
male: 88% | to full
weight
bearin
g
(weeks
)
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Follow-up | Time |4 3
(months): to
23 ROM
(weeks
)
Excluded Preexisting tendinopathy
comorbidities:
Risk factor
prevalence:
Not reported: Smoking status, fluoroquinolone use, steroid use, diabetes status
Cetti et al.
[10]
Year: 1993 | Treat | Primary immobilization Open surgical repair
ment
Country: Patient | 55 56
Denmark s (n)
Mean age: | Treat | Plantar flexion plaster of Paris cast End-to-end Bunnell
37 years ment technique
details
Percent Time | 6-7 6-7
male: 83% | to full
weight
bearin
g
(weeks
)
Follow-up | Time |4 3
(months): to
12 ROM
(weeks
)
Excluded Preexisting tendinopathy
comorbidities:
Risk factor
prevalence:
Not reported: Smoking status, fluoroquinolone use, steroid use, diabetes status
Gigante et
al. [21]
Year: 2008 | Treat | Minimally invasive surgery Open surgical repair
ment
Country: Patient | 20 19
Italy s (n)
Mean age: | Treat | Platar flexion plaster of paris cast with #1 PDS
NR ment
details
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Percent Time | 6-7 6-7
male: NR to full
weight
bearin
g
(weeks
)
Follow-up | Time | 4-5 4-5
(months): to
24 ROM
(weeks
)
Excluded Preexisting tendinopathy, steroid use
comorbidities:
Risk factor
prevalence:
Not reported: Smoking status, fluoroquinolone use, diabetes status
Karabinas
et al. [41]
Year: 2014 | Treat | Minimally invasive surgery Open surgical repair
ment
Country: Patient | 19 15
France s (n)
Mean age: | Treat | Modified Ma and Griffith technique Krakow technique
41 years ment with #1 Ethibond
details
Percent Time | 6-7 6-7
male: 80% | to full
weight
bearin
g
(weeks
)
Follow-up | Time |3 3
(months): to
22 ROM
(weeks
)
Excluded Preexisting tendinopathy, steroid use
comorbidities:
Risk factor
prevalence:
Not reported: Smoking status, fluoroquinolone use, diabetes status
Keating et
al. [30]
Year: 2011 | Treat | Primary immobilization Open surgical repair
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ment
Country: Patient | 39 37
UK s (n)
Mean age: | Treat | Casting 4 weeks plantarflexion, 4 weeks Kessler technique
40 years ment | some plantarflexion, 2 weeks in neutral using PDS and
details vicryl
Percent Time |8 NR
male: 79% | to full
weight
bearin
g
(weeks
)
Follow-up | Time | 10 NR
(months): to
12 ROM
(weeks
)
Excluded Preexisting tendinopathy
comorbidities:
Risk factor
prevalence:
Not reported: Smoking status, fluoroquinolone use, steroid use, diabetes status
Kolodziej
et al. [46]
Year: 2013 | Treat | Minimally invasive surgery Open surgical repair
ment
Country: Patient | 22 25
Poland s (n)
Mean age: | Treat | Krakow technique, absorbable suture Achillon, absorbable
46 years ment suture
details
Percent Time |6 6
male: 96% | to full
weight
bearin
g
(weeks
)
Follow-up | Time | NR NR
(months): to
24 ROM
(weeks
)
Excluded Preexisting tendinopathy, fluoroquinolone use, steroid use,
comorbidities: diabetes status
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Risk factor

prevalence:
Not reported: Smoking status
Lantto et
al. [49]
Year: 2016 | Treat | Open surgical repair Functional
ment rehabilitation
Country: Patient | 32 28
Finland s (n)
Mean age: | Treat | Krakow technique with #2 FiberWire Maximal plantar
40 years ment flexion and
details nonweightbearing
week 1, orthosis
with weekly
reduction in
plantarflexion until
no orthosis by week
7
Percent Time |1 1
male: 91% | to full
weight
bearin
g
(weeks
)
Follow-up | Time |1 1
(months): to
18 ROM
(weeks
)
Excluded Preexisting tendinopathy, diabetes, steroid use
comorbidities:
Risk factor
prevalence:
Not reported: Smoking status, fluoroquinolone use
Lim et al.
[52]
Year: 2001 | Treat | Minimally invasive surgery Open surgical repair
ment
Country: Patient | 33 33
UK s (n)
Mean age: | Treat | Modified Ma & Griffith technique Modified Kessler
38 years ment technique with PDS
details
Percent Time | NR NR
male: 59% | to full
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weight

bearin
g
(weeks
)
Follow-up | Time | NR NR
(months): 6 | to
ROM
(weeks
)
Excluded Fluoroquinolone use
comorbidities:
Risk factor
prevalence
Not reported: Preexisting tendinopathy, diabetes, steroid use, smoking status
Majewski
et al. [54]
Year: 2000 | Treat | Minimally invasive surgery Open surgical repair
ment
Country: Patient | 30 29
Germany s (n)
Mean age: | Treat | NR NR
38 years ment
details
Percent Time | NR NR
male: 81% | to full
weight
bearin
g
(weeks
)
Follow-up | Time | NR NR
(months): to
31 ROM
(weeks
)
Treat | Functional rehabilitation
ment
Patient | 14
s (n)
Treat | NR
ment
details
Time | NR
to full
weight
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bearin
g
(weeks
)
Time | NR
to
ROM
(weeks
)
Excluded Steroid use, preexisting tendinopathy
comorbidities:
Risk factor
prevalence:
Not reported: Fluoroquinolone use, smoking status, diabetes
Metz et al.
[59]
Year: 2008 | Treat | Functional rehabilitation Minimally invasive
ment surgery
Country: Patient | 41 42
Netherland | s (n)
s
Mean age: | Treat | Plantar flexion cast week 1 then Bunell technique
41 years ment | progressively less plantar flexion in a with #1 PDS
details | custom orthosis
Percent Time |1 1
male: 62% | to full
weight
bearin
g
(weeks
)
Follow-up | Time |3 1
(months): to
42 ROM
(weeks
)
Excluded
comorbidities:
Risk factor Fluoroquinolone use (10%)
prevalence:
Not reported: Preexisting tendinopathy, diabetes, steroid use, smoking status
Moller et al.
[62]
Year: 2001 | Treat | Primary immobilzation Open surgical repair
ment
Country: Patient | 53 59
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Sweden s (n)
Mean age: | Treat | Below knee cast Modified Kessler
39 ment technique
details
Percent Time |4 8
male: 89% | to full
weight
bearin
g
(weeks
)
Follow-up | Time |8 3
(months): to
24 ROM
(weeks
)
Excluded Preexisting tendinopathy, diabetes
comorbidities:
Risk factor
prevalence:
Not reported: Fluoroquinolone use, steroid use, smoking status
Nilsson-
Helander et
al. [64]
Year: 2010 | Treat | Open surgical repair Functional
ment rehabilitation
Country: Patient | 49 48
Sweden s (n)
Mean age: | Treat | Kessler technique with #1 PDS
41 ment
details
Percent Time | 6-8 6-8
male: 81% | to full
weight
bearin
g
(weeks
)
Follow-up | Time |2 2
(months): to
12 ROM
(weeks
)
Excluded Steroid use, preexisting tendinopathy, diabetes
comorbidities:
Risk factor
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prevalence:

Not reported: Fluoroquinolone use, smoking status
Nistor et al.
[65]
Year: 1981 | Treat | Open surgical repair Primary
ment immobilization
Country: Patient | 44 60
Sweden s (n)
Mean age: | Treat | Bunnell technique Plantarflexion cast
41 ment then shoe with heel
details lift
Percent Time |4 4
male: NR to full
weight
bearin
g
(weeks
)
Follow-up | Time |2 4
(months): to
60 ROM
(weeks
)
Excluded
comorbidities:
Risk factor
prevalence:
Not reported: Steroid use, preexisting tendinopathy, diabetes, fluoroquinolone
use, smoking status
Rozis et al.
[73]
Year: 2018 | Treat | Minimally invasive surgery Open surgical repair
ment
Country: Patient | 41 41
s (n)
Mean age: | Treat | Ma and Griffith technique Krakow technique
41 years ment
details
Percent Time |6 6
male: NR to full
weight
bearin
g
(weeks
)
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Follow-up | Time | 6 6
(months): to
12 ROM
(weeks
)
Excluded Steroid use, preexisting tendinopathy, diabetes
comorbidities:
Risk factor
prevalence:
Not reported: Fluoroquinolone use, smoking status
Thermann
et al. [85]
Year: 1995 | Treat | Open surgical repair Functional
ment rehabilitation
Country: Patient | 22 28
Germany s (n)
Mean age: | Treat | Kessler technique with #1 PDS Custom orthosis
37 years ment
details
Percent Time |1 1
male: 78 to full
weight
bearin
g
(weeks
)
Follow-up | Time |8 8
(months): to
12 ROM
(weeks
)
Excluded
comorbidities:
Risk factor
prevalence:
Not reported: Steroid use, preexisting tendinopathy, diabetes, fluoroquinolone
use, smoking status
Twaddle et
al. [88]
Year: 2007 | Treat | Open surgical repair Functional
ment rehabilitation
Country: Patient | 20 22
New s (n)
Zealand
Mean age: | Treat | Krakow technique, #1
41 years ment
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details
Percent Time |6 6
male: 67% | to full
weight
bearin
g
(weeks
)
Follow-up | Time | NR NR
(months): to
12 ROM
(weeks
)
Excluded Smoking status
comorbidities:
Risk factor
prevalence:
Not reported: Fluoroquinolone use, diabetes, steroid use
Willits et
al.[96]
Year: 2010 | Treat | Open surgical repair Functional
ment rehabilitation
Country: Patient | 72 72
Canada s (n)
Mean age: | Treat | Krakow technique, #2
41 years ment
details
Percent Time |2 2
male: 82% | to full
weight
bearin
g
(weeks
)
Follow-up | Time | Standard accelerated protocol Standard accelerated
(months): to protocol
24 ROM
(weeks
)
Excluded Fluoroquinolone use, preexisting tendinopathy
comorbidities:
Risk factor
prevalence:
Not reported: Smoking status
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Appendix B
B.1 Consent Form — Patient Decision Aid Development and Alpha Testing

Minimal Risk Informed Consent Form for Participation in a Research Study

Study Title: Development and Field-Testing a Patient Decision-Aid for Management of
Acute Achilles Tendon Rupture — Part 1 — Development and Alpha Testing

OHSN-REB Number: REB PENDING

Study Doctor: Dr. Brad Meulenkamp, Division of Orthopaedic Surgery, 613-798-5555
ext. 18596

Sponsor/Funder(s): Canadian Orthopaedic Research Legacy

INTRODUCTION

You are being invited to participate in a research study. You are invited to participate in this study
because you have had an acute Achilles tendon rupture. This consent form provides you with
information to help you make an informed choice. Please read this document carefully and ask
any questions you may have. All your questions should be answered to your satisfaction before
you decide whether to participate in this research study.

Please take your time in making your decision. You may find it helpful to discuss it with your
friends and family.

Taking part in this study is voluntary. You have the option to not participate at all or you may

choose to leave the study at any time. Whatever you choose, it will not affect the usual medical
care that you receive outside the study.

IS THERE A CONFLICT OF INTEREST?

The hospital is receiving financial payment from the Canadian Orthopaedic Research
Legacy to cover the cost of conducting this study.

WHY IS THIS STUDY BEING DONE?

The purpose of this study is to develop and test a patient decision-aid for the management
of acute Achilles tendon ruptures.

HOW MANY PEOPLE WILL TAKE PART IN THIS STUDY?

It is anticipated that about 20 people will take part in this study, in 3 rounds of alpha
testing.

This study should take 30 minutes to complete and the decision-aid should be finalized in
approximately 18 months.
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WHAT WILL HAPPEN DURING THIS STUDY?

You will be asked to participate in a semi-structured interview. During this interview,
you will meet with a member of the research team. The interview will be about 10
minutes in length and will take place at your standard of care follow-up appointment in
the Plaster Room or Orthopaedic Clinic at the Civic Campus. You will be asked to share
your feedback on the patient decision-aid.

You will be provided with two questionnaires. The purpose of these questionnaires is to
collect your feedback on the length, perceived usefulness, amount of and balance of
information presented and usability of the decision-aid. Each questionnaire will take 5-10
minutes to complete.

WHAT ARE THE RESPONSIBILITIES OF STUDY PARTICIPANTS?

If you choose to participate in this study, you will be expected to:
¢ Complete the semi-structure interview
* Complete the questionnaires

HOW LONG WILL PARTICIPANTS BE IN THE STUDY?

Your participation on this study will last for one visit.

CAN PARTICIPANTS CHOOSE TO LEAVE THE STUDY?

You can choose to end your participation in this research (called withdrawal) at any time
without having to provide a reason. If you choose to withdraw from the study, you are
encouraged to contact the research team.

WHAT ARE THE RISKS OR HARMS OF PARTICIPATING IN THIS STUDY?

There are no risks to you from participating in this study.

WHAT ARE THE BENEFITS OF PARTICIPATING IN THIS STUDY?

There are no benefits to you for taking part in this study. We hope the information
learned from this study will help other people with acute Achilles tendon ruptures in the
future.

HOW WILL PARTICIPANT INFORMATION BE KEPT CONFIDENTIAL?

If you decide to participate in this study, the research team will only collect the
information they need for this study.
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Records identifying you at this centre will be kept confidential and, to the extent
permitted by the applicable laws, will not be disclosed or made publicly available, except
as described in this consent document.

Authorized representatives of the following organizations may look at your original
(identifiable) records at the site where these records are held, to check that the
information collected for the study is correct and follows proper laws and guidelines.

¢ The Ottawa Health Science Network Research Ethics Board who oversees the ethical
conduct of this study.

* Ottawa Hospital Research Institute or Ottawa Heart Institute Research Corporation, to
oversee the conduct of research at this location.

Information that is collected about you for the study (called study data) may also be sent

to the organizations listed above. Your name, address, email, or other information that

may directly identify you will not be used. The records received by these organizations

may contain your age, sex, level of education, occupation and date of Achilles tendon

rupture.

If the results of this study are published, your identity will remain confidential. It is
expected that the information collected during this study will be published/ presented to
the scientific community at meetings and in journals.

Even though the likelihood that someone may identify you from the study data is very
small, it can never be completely eliminated.

WHAT IS THE COST TO PARTICIPANTS?

Participation in this study will not involve any additional costs to you or your private
health care insurance.

ARE STUDY PARTICIPANTS PAID TO BE IN THIS STUDY?

If you decide to participate in this study, you will receive a $20 gift voucher as
compensation for your time as well as a hospital-parking pass

WHAT ARE THE RIGHTS OF PARTICIPANTS IN A RESEARCH STUDY?

You will be told, in a timely manner, about new information that may be relevant to your
willingness to stay in this study.

You have the right to be informed of the results of this study once the entire study is
complete. If you would like to be informed of the results of this study, please let the study

doctor know.

Your rights to privacy are legally protected by federal and provincial laws that require
safeguards to ensure that your privacy is respected.
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By signing this form, you do not give up any of your legal rights against the study doctor,
or involved institutions for compensation, nor does this form relieve the study doctor or
their agents of their legal and professional responsibilities.

You will be given a copy of this signed and dated consent form prior to participating in
this study.

WHOM DO PARTICIPANTS CONTACT FOR QUESTIONS?

If you have questions about taking part in this study, you can talk to your study doctor, or
the doctor who oversees the study at this institution. That person is:

Dr. Brad Meulenkamp 613-798-5555 ext. 18596

Principal Investigator Name Telephone

If you have questions about your rights as a participant or about ethical issues related to this
study, you can talk to someone who is not involved in the study at all. Please contact The Ottawa
Health Science Network Research Ethics Board, Chairperson at 613-798-5555 extension 16719.
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Study Title: Development and Field-Testing a Patient Decision-Aid for Management of
Acute Achilles Tendon Rupture — Part 1 — Development and Alpha Testing

SIGNATURES

* All my questions have been answered,

e [ understand the information within this informed consent form,

* T allow access to medical records and related personal health information as explained
in this consent form,

* I do not give up any of my legal rights by signing this consent form,

* [ agree to take part in this study.

Signature of Participant Printed Name Date
Signature of Person Printed Name and Role Date
Conducting the Consent

Discussion
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Appendix B.2: Ottawa Acceptability Tool (Patient Version)

My thoughts on the education package on Achilles Tendon Rupture Management

We would like to know what you think about the education package you have just

received.

1. Please rate each section, by circling ‘poor’, ‘fair’, ‘good’, or ‘excellent’ to show what

you think about the way the information was presented on:

Impact of an Achilles Tendon Rupture
Risk Factors for Complications

Types of Research Studies

Non Surgical Options

Evidence About Non Surgical Options
Surgery Options

Evidence About Surgery

Stories About Others

Poor

Poor

Poor

Poor

Poor

Poor

Poor

Poor

2. The length of presentation was (check one)

| | too long
| | too short

| |just right

3. The amount of information was (check one)

| | too much information
| | too little information
|| just right

4.1 found the presentation (check one)

Fair

Fair

Fair

Fair

Fair

Fair

Fair

Fair

Good
Good
Good
Good
Good
Good
Good

Good

| | slanted towards choosing non-operative treatment

Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent

Excellent
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| | slanted towards choosing surgery
| | balanced

5. Would you have found this decision aid useful when you were making your decision
about treatment for your Achilles tendon rupture?

| | Yes
| | No

Comments:

7. What did you think of the rest of the personal worksheet? Did it make the decision
|__|easy
|| more difficult?

Comments:

8. Do you think we included enough information to help a patient decide on treatment for
Achilles tendon rupture?

| | Yes
| | No

Comments:

9. What did you like about the decision aid and worksheet?
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10.  What suggestions do you have to improve the decision aid or worksheet?

Acceptability © AM O’Connor, A Cranney 2000
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Appendix B.3: Ottawa Acceptability Tool (Clinician Version)

My thoughts on the education package on Achilles Tendon Rupture Management

The following set of questions asks about your perceptions of the decision support
strategy you have been assigned. We are interested in your reactions to the strategy so
please try to answer these questions in the same way you would if you had not agreed to
take part in this study and were seeing the strategy for the first time. Please indicate how
strongly you agree or disagree with each statement by circling the appropriate number

In General: Strongly Neutral Strongly
Disagree Agree

It will be easy for me to use with my 1 3 5

patients

It is easy for me to understand how it 1 3 5

can be used with my patients

It will be easy for me to experiment 1 3 5

with using the strategy before making a

final decision to adopt it.

The results of using the strategy will be 1 3 5

easy to see.

This strategy is better than how I 1 3 5

usually go about helping patients decide

about Achilles tendon rupture

management.

This strategy is compatible with the way 1 3 5

I think things should be done.

The use of this strategy is a more cost- 1 3 5

effective than my usual approach to

helping patients decide about Achilles

tendon rupture management

Compared with my usual approach, this 1 3 5

strategy will result in my patients

making more informed decisions.

Using this strategy will save me time. 1 3 5

This strategy is a reliable method of 1 3 5

helping patients make decisions about
Achilles tendon rupture management
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Pieces or components of the strategy 1 2 3 4 5
can be used by themselves.

This type of strategy is suitable for 1 2 3 4 5
helping patients make value laden

choices.

This strategy complements my usual 1 2 3 4 5
approach.

Using this strategy does not involve 1 2 3 4 5

making major changes to the way I
usually do things

There is a high probability that using 1 2 3 4 5
this strategy may cause/result in more
benefit than harm

Practitioner Opinion (Acceptability) Survey © ID Graham 1996
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Appendix B.4: System Usability Scale

Strongly Neutral Strongly
Disagree Agree
I think that T would like to use this 1 3 >
tool.
I found the tool unnecessarily 1 3 5
complex
I think that I would need support to 1 3 3
be able to use this system.
I found the various parts in this tool 1 3 3
were well integrated.
I thought there was too much 1 3 3
inconsistency in this tool.
I would imagine that most people 1 3 3
would learn to use this tool very
quickly.
I found the tool very cumbersome to 1 3 3
use.
I felt very confident using the tool. 1 3 3
1 3 5

I needed to learn a lot of things
before I could get going with this

tool.

© www.usabilitynet.org (free access)
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Appendix B.5 Alpha Testing Semi-Structured Interview Guide
Patient Guide

Section 1: Presentation of the Patient Decision Aid
1. Tell me about your overall view of the decision aid?

Section 2: Content of the Patient Decision Aid
1. What did you think about content in the decision aid?
Further probing questions as required
a. What do you think about the layout of the decision aid?
b. What do you think about the design?
c. Should any sections be added or removed?
d. Did you find the order or sections appropriate? What, if any, flow
problems did you identify?
Were there any areas of concern as you read through the decision aid?
What did you think about the length of the decision aid? Did you find you
find it too long or too short?
g. Did you feel there was enough information presented? Was there too much
or too little?
h. Was the information easy to understand?
i. How did you find the language? Would you suggest any wording
changes?
j. Did you find that information was slanted towards one of the treatment
options? If so, which way and why?

o

2. Do you think the Patient Decision Aid will allow others facing this treatment
decision to reflect on what aspects of each treatment are most important to them?
a. Are there any other important aspects that have not been considered or are
missing?

Section 3: General Feedback
1. What did you like most about the decision aid?
2. What did you like least about the decision aid?
3. Do you have any suggestions about how the decision aid could be improved?
4. Would you recommend this decision aid to others?
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Alpha Testing Semi-Structured Interview Guide
Clinician Guide

Section 1: Content of the Patient Decision Aid
1. What was your overall view of the decision aid?
Further probing questions as required
b. Were there any areas of concern as you read through the decision aid?
c. What did you think about the length of the decision aid? Did you find you
find it too long or too short?
d. Did you feel there was enough information presented? Was there too much
or too little?
e. Was the information easy to understand?
f. How did you find the language? Would you suggest any wording
changes?
g. Did you find that information was slanted towards one of the treatment
options? If so, which way and why?

Section 2: Usability
1. What do you think about the usability of the decision too in the clinical setting?
Further probing questions as required
a. How do you foresee this too being implemented in the clinical setting?
b. How would you foresee delivery of the decision aid to the patient?
c. Isit best administered prior to or during consultation? Why?
d. What format of delivery would be most useful for the patient?

Section 3: General Feedback
2. What did you like most about the decision aid?
3. What did you like least about the decision aid?
4. Do you have any suggestions about how the decision aid could be improved?
5. Would you use this decision aid with you patients?

a. Yes
b. No
c. Maybe
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Appendix B.6: Preparation for Decision Making Scale
Patient Version

Please show your opinion of the patient decision aid by circling the number to show how
much you agree with each statement.

Did this educational material . .. Not at A Some- | Quite A
all Little | what a bit great
deal
5. Help you recognize that a decision needs to be 1 2 3 4 5
made?
6. Prepare you to make a better decision? 1 2 3 4 5
7. Help you think about the pros and cons of each 1 2 3 4 5
option?
8. Help you think about which pros and cons are 1 2 3 4 5

most important?

9. Help you know that the decision depends on 1 2 3 4 5
what matters most to you?

10. Help you organize your own thoughts 1 2 3 4 5
about the decision?

11. Help you think about how involved you 1 2 3 4 5
want to be in this decision?

12. Help you identify questions you want to 1 2 3 4 5
ask your doctor?

13. Prepare you to talk to your doctor about 1 2 3 4 5
what matters most to you?

10. Prepare you for a follow-up visit with your 1 2 3 4 5
doctor?

Preparation for Decision Making Scale © ID Graham, AM O’Connor 1995, revised 2005
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Practitioner Version

The following questions refer to the patient decision aid that was given to your patient

prior to the follow-up consultation visit.

To what extent did the use of the Patient Not at A Some- | Quite A

Decision Aid by your patient: all Little | what a bit great
deal

1. Help them to fully understand the risks and 1 2 3 4 5

benefits of Achilles tendon rupture management

options

2. Help them identify the importance they place 1 2 3 4 5

on the risks and benefits of Achilles tendon

rupture management options?

3. Prepare them for the follow-up consultation 1 2 3 4 5

visit?

4. Help them be as involved in the decision 1 2 3 4 5

making process as they desired?

5. Help them to make a more informed decision? 1 2 3 4 5

6. Help you to more fully understand the issues 1 2 3 4 5

that are most important to [her]?

7. Help you tailor your counseling to their 1 2 3 4 5

preference for decision participation?

8. Facilitate the follow-up consultation visit? 1 2 3 4 5

9. Affect the patient-physician relationship? 1 2 3 4 5

10. Improve the way time was spent during the 1 2 3 4 5

follow- up consultation visit?

11. Improve the quality of the follow-up 1 2 3 4 5

consultation visit?

Preparation for Decision Making Scale © ID Graham, AM O’Connor 1995, revised 2005
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Appendix C

C.1 Program Learning Outcomes for Graduate Programs in Epidemiology

Attribute Learning Outcomes
Master’s Program
Graduating students will be able to:
Depth and 1. Define concepts, terms and 1. Achieved throughout
breadth of methods used in course work and applied
knowledge epidemiology and pubhc thI'OllghOllt thesis
health to describe the health development
of a population. Relevant Courses
EPIDEMIOLOGY I -
EPL 5240 INTRO EPIDEM.
EP15242 BIOSTATISTICS I
HEALTH ECONOMIC
EPLS189 EVALUATION
INTER STUDIES
AR HEALTH RESEARCH
SYSTEMATIC
EPI1 6188 REVIEW AND META-
ANA
ADVANCED
(P CLINICAL TRIALS
2. Summarize basic facts 2. This is well demonstrated
concerning the health of throughout the thesis
populations and health chapters with respect to
determinants. Achilles tendon ruptures,
and will be central to
decision aid development
3. Describe and compare 3. This was performed

features of observational and
interventional study designs
commonly used in
epidemiology.

throughout several courses,
including Interventional
Studies and Advanced
Interventional Studies, as
well as Systematic Reviews
and Meta-Analyis. This
was also demonstrated
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4. Describe the principles of
causal reasoning in
epidemiology.

5. Identify and classify common
primary and secondary
sources of data for
epidemiologic research.

6. Define core terms and
concepts used in descriptive
and inferential biostatistics.

throughout Chapter 2 of the
thesis work

Relevant Courses

EPIDEMIOLOGY I -
INTRO EPIDEM.

INTER STUDIES
HEALTH RESEARCH

SYSTEMATIC REVIEW
AND META-ANA

ADVANCED CLINICAL
TRIALS

EPI 5240
EPI 6178
EPI 6188

EPI 6278

4. Achieved through course
work and small group
sessions, as well as
elaboration in thesis
discussion

Relevant Courses

EPIDEMIOLOGY I -
EPT5240 INTRO EPIDEM.

5. Central component to the
performance of the network
meta-analysis in Chapter 2
of thesis

6. This was central to the
course work and heavily
involved in the
performance of the network
meta-analyis in chapter 2
of the thesis.

Relevant Courses
EPI 5242 BIOSTATISTICS I

SYSTEMATIC REVIEW
EPT6I88 ) \D META-ANA

7. This is central to the mixed
methods alpha and field
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7. Describe methods used in tests described in the
qualitative health research Chapter 3 protocol.
and ways in which qualitative
and quantitative methods can
complement each other.

8. This is best exemplified in

8. Develop specialized the performance ofthe
knowledge about a health nerork meta—anal¥s1§,
research topic or method. us1ng'advanced statistical

techniques and methods for
data summary
Application of 9. Evaluate and critically 9. This was performed in the
knowledge appraise the strengths and Chapter 2 meta-analyisis,
limitations of an in particular with risk of
epidemiologic study from its bias assessments and use of
design to the conclusions the GRADE criteria for
drawn. ranking evidence

10. Critical@y and. systematically 10. This was central to my
synthesize existing meta-analyis on calcaneus
knqwledge about a health fractures in the SR/MA
topic. class, as well as with the

Network meta-analysis in
chapter 2 of the thesis.

11. Evaluate whether conclusions 11. This was the focus of small
about causality are group sessions in the Intro
appropriate in particular to epidemiology course and
examples of epidemiologic also regularly performed in
studies. the critical appraisal of

studies

12. Design feasible studies with
appropriate study designs to 12. This was the focus of
address health research bother Interventional
questions. Studies courses taken, and

was a central focus of the

study protocol design in

Chapter 3 of the thesis
Relevant Courses

SYSTEMATIC REVIEW
EPLOISS \ND META-ANA

13. Exemplified throughout my
13. Choose, apply, and interpret thesis as well as in prior
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appropriate biostatistical
methods.

14. Proficiently use statistical
software to analyze
epidemiologic data.

coursework, particularly in
Introduction to biostatistics

Relevant Courses
SYSTEMATIC REVIEW

EPT6I88 \ \D META-ANA

EPI 5242 BIOSTATISTICS I

14. Became proficient with
SAS in Introduction to
Biostatistics. Proficient
with RevMan systematic
review software, as well as
Winbugs and R for
performance of the network
meta-analysis

Relevant Courses
SYSTEMATIC REVIEW

EPT6I88 ) D META-ANA

EPI 5242 BIOSTATISTICS I

Engaged
scholarship,
knowledge
translation, and
communication

15. Define the core components
of engaged scholarship

16. Describe best practices for
facilitating uptake of
evidence into policy,
programs, patient care, and/or
the design or analysis of

15. The principles of ‘engaged
scholarship’ are at the core
of my thesis work. The
goal is for me to gain
expertise in the field of
patient decision aids and
shared decision making,
and engaging colleagues to
better integrate these
practices into their clinical
practices. Specifically, I
have lectured the local
orthopedic community
about the importance and
implications of shared
decision making in
orthopedic surgery.

Relevant Courses
SPECIAL TOPICS IN
EPIDEMIOLOGY
(KNOWLEDGE
TRANSLATION

EPI 5244

16. Again a key component of
my thesis work, with focus
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future research.

on future strategies for
dissemination of patient
decision aids.

Relevant Courses

SPECIAL TOPICS IN

17. Prepare a clearly written and EPIDEMIOLOGY
logically argued report from EPT 5244
g y arg P (KNOWLEDGE
epidemiologic analyses. TRANSLATION
17. Performed throughout epi
18. Effectively disseminate and classes with multiple
communicate epidemiologic assignments as well as
evidence to academic and with thesis work
non-academic audiences in
written and oral formats. 18. Multiple presentations
performed throughout
19. Describe the implications of masters coursework and
epidemiologic evidence for will culminate in a thesis
. . defence
policy, programs, patient
care, and/or future research 19. This was exemplified in
coursework, specifically in
Health Cost Analysis, as
well as within the
integrated discussion of the
thesis
HEALTH ECONOMIC
EPLST89 EVALUATION
Autonomy, 20. Identify and adhere to ethical 20. Exemplified throughout the
professional principles relevant to MSc experience and also in my
capacity, epidemiologic research that clinical research with
leadership and apply locally, nationally, and adherence to ethical principles
mentorship internationally, including the throughout the conduct of
Tri-Council Policy
Statement: Ethical Conduct rescarch
for Research Involving
Humans (TCPS).
21. I certify that my work
21. Adhere to principles of represents independent thought

academic integrity according
to the policies of the
University of Ottawa.

and always adheres to the
principles of academic
integrity
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22. Appreciate the value of and

23.

participate in an
interdisciplinary research
community in their chosen
field of health research.

Commit to proactively
seeking new knowledge and
being aware of current issues
of debate in their chosen field
of health research.

22. This is once again exemplified

23.

in the protocol in chapter 3,
with specific consideration for
interdisciplinary contributions
to the patient decision aid

This is central to my academic
medical practice, and
encompassed by the theme of
my thesis to further develop
the field of shared decision
making within the orthopedic
surgery subspecialty
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