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Abstract

Background. Patients with chronic limb-threatening ischemia who are facing a lower-limb amputation often require a
transmetatarsal amputation (TMA) or a transtibial amputation (TTA). A TMA preserves more of the patient’s limb
and may provide better mobility but has a lower probability of primary wound healing relative to a TTA and may
result in additional amputation surgeries. Understanding the differences in how patients and providers prioritize key
outcomes may enhance the amputation decisional process. Purpose. To develop and pilot test a multiple criteria deci-
sion analysis (MCDA) tool to elicit patient values around amputation-level selection and compare those with provi-
der perceptions of patient values. Methods. We conducted literature reviews to identify and measure the performance
of criteria important to patients. Because the quantitative literature was sparse, we developed a Sheffield elicitation
framework exercise to elicit criteria performance from subject matter experts. We piloted our MCDA among patients
and providers to understand tool acceptability and preliminarily assess differences in patient and provider priorities.
Results. Five criteria of importance were identified: ability to walk, healing after amputation surgery, rehabilitation
intensity, limb length, and prosthetic/orthotic device ease. Patients and providers successfully completed the MCDA
and identified challenges in doing so. We propose potential solutions to these challenges. The results of the pilot test
suggest differences in patient and provider outcome priorities. Limitations. The pilot test study enrolled a small sam-
ple of providers and patients. Conclusions. We successfully implemented the pilot study to patients and providers,
received helpful feedback, and identified solutions to improve the tool. Implications. Once modified, our MCDA tool
will be suitable for wider rollout.

Highlights

� Patients and providers have successfully completed our MCDA, and patients feel the MCDA may be useful
in clinical practice.

� We encountered several methodologic challenges and identified approaches to ease participant burden.
� When data are sparse, using the Sheffield elicitation framework is helpful in creating a performance matrix,

although patients relied largely on their amputation experiences to complete the exercise. Blinding the
alternatives may help patients better understand the process.
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Patients with chronic limb-threatening ischemia (CLTI)
may require a lower-limb amputation to resolve the
sequalae of diabetes and/or peripheral artery disease. In
patients with localized forefoot disease, common
amputation strategies include either a transmetatarsal
amputation (TMA) or transtibial amputation (TTA).1

The number of TMAs performed in the Veterans Health
Administration tripled between 2005 and 2014; this is
potentially driven by providers assuming that TMAs yield
better mobility because the ankle joint is preserved.2–4

Despite the increase in the number of TMA surgeries
performed, there is insufficient evidence that TMAs pro-
vide a higher quality of life than TTAs.5,6 Nearly a quar-
ter of TMAs fail to heal properly, resulting in additional
pain, a longer time to mobility restoration, and a risk of
future amputation revisions.2 Patients with a failed TMA
amputation have reported negative impacts on their lives
during the period of failed wound healing, including
increased pain and fear. They have also expressed a need
for more information during and immediately following

their amputation.7 The Veterans Affairs and Department
of Defense Lower Extremity Amputation Clinical
Practice Guidelines recommend shared decision making
for CLTI amputees whose clinical status suggests either a
TMA or TTA. Despite this, patient involvement in the
amputation-level decision process varies widely across
providers.8 It is unclear whether providers and patients
share in decision making through a discussion of patient
priorities or whether providers make decisions based on
their perception of patient priorities.

Multiple criteria decision analysis (MCDA) is a col-
lection of methods based in decision theory. These meth-
ods aim to help individuals who are making a complex
decision, such as amputation level, understand which
outcomes in the decisional problem matter most to
them.9–11 MCDAs use a formal, explicit process to evalu-
ate the priorities of an individual or group, which in turn
improves the transparency and lowers the cognitive bur-
den of a decision.11 MCDAs are increasingly used to aid
health care decision making because these decisions are
complex, oftentimes with competing goals. MCDAs are
currently being used in health technology assessment,
clinical guideline development, portfolio decision analy-
sis, and shared decision making.11

Although the use of MCDAs in shared decision mak-
ing is limited, MCDAs have been shown to improve
patient-provider communication and help patients better
understand their own priorities.12 Existing MCDAs have
been used to compare patient preferences with provider
preferences for rehabilitation after surgery as well as
assist patients in deciding on cancer screening and dis-
ease treatment courses.12–16 These MCDAs frequently
use pairwise comparison and rank order methods to
assess preferences, as these methods yield a lower cogni-
tive burden to patients than other methods, such as dis-
crete choice experiments.12,13,17,18 To date, no study has
compared patient priorities and provider perceptions of
patient priorities with respect to potential patient out-
comes associated with differing amputation levels.

The aim of this pilot study is to develop an MCDA
for a future, larger, clinical study to compare the priori-
ties and preferences of patients with providers around
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amputation outcomes. This study is part of a larger
research program that aims to facilitate shared decision
making around amputation levels through the develop-
ment of decision-making tools. Our goal is to develop an
MCDA that 1) encompasses all patient values without a
cumbersome number of criteria, 2) presents a low cogni-
tive burden to patients, and 3) accurately represents clini-
cal scenarios that patients face. This article reports the
approach we used to develop and pilot test our MCDA
and provides preliminary results that will be validated in
our larger study.

Methods

MCDA Overview

We developed the MCDA according to the International
Society for Pharmacoeconomics and Outcomes Research
(ISPOR) guidelines. The steps to develop an MCDA are
as follows: 1) defining the decision problem and the alter-
natives, 2) identifying and structuring criteria important to
the decision, 3) measuring the performance of the alterna-
tives with respect to the selected criteria and placing them
in a performance matrix, 4) scoring the alternatives, 5)
weighting the criteria, 6) calculating aggregate scores, 7)
dealing with uncertainty, and 8) reporting and examining
the findings.11 We describe our steps in detail below.

Step 1: Defining the decision problem and the
alternatives. The decision problem in our MCDA is
choosing an amputation level, and the alternatives are a
TMA and a TTA.

Step 2: Identifying and structuring criteria important to
the decision. We conducted a rapid review of the qualita-
tive literature to identify and structure criteria important
to patients when considering amputation and amputa-
tion level.19,20 Marsh et al.20 defines criteria as the factors
on which the decision is evaluated. We used existing
studies and input from clinical subject matter experts and
librarians from the University of Washington to help
define our search terms and search strategies.6,21 We
included articles in our review that 1) used qualitative
research methods; 2) focused on patient values; 3) ascer-
tained values from CLTI patients with a TTA, TMA, or
partial foot amputation; 4) were conducted in a high-
income country; and 5) were written in English. We
reviewed the qualitative literature from January 2010
through June 2019 to identify criteria important to
patients. We extracted the study purpose, sample charac-
teristics, and main themes from each article that met our

inclusion criteria (Appendix A). Two members of the
research team coded each theme and aggregated the
coded themes to identify overarching criteria that are
important to patients after amputation. We then created
definitions for the criteria using a synopsis of the coded
themes. We structured the definitions so that the criteria
met MCDA requirements for completeness, nonredun-
dancy, nonoverlap, and preferential independence.11,20 We
modified the definitions to create a plain-language version
for the patients and a clinical version for the providers.
Both the patient and provider definitions were reviewed
by the team to ensure that the definitions included the
same constructs. Subject matter experts reviewed and
revised the aggregation of criteria and definitions.

Step 3: Measuring the performance of the alternatives with
respect to the selected criteria. We conducted a rapid
review of the quantitative literature to measure the com-
parative performance of TMA and TTA for the criteria
identified during the qualitative literature review. These
criteria performances were then aggregated into a table.
This table is often referred to as the performance matrix.
The performance matrix is used to help participants eas-
ily compare the performance of each alternative during
an MCDA.20

We reviewed the quantitative literature from
December 2015 to June 2019 to create the performance
matrix. Because Dillon et al.7 conducted a systematic
review of amputation outcomes through December 2015,
we screened all citations within Dillon et al.7 for inclu-
sion in our rapid review. This allowed our results to span
a longer time horizon without duplicating work that had
been previously published.

Articles met our inclusion criteria if the article 1) pro-
vided a comparison between a TTA and TMA, 2) used a
randomized control trial or a cohort study design, 3)
included only unilateral incident amputations caused by
CLTI, and 4) presented an outcome of interest within 5
y postamputation. From this review, 5 articles met our
inclusion criteria; these 5 articles provided quantitative
data for only 1 of the criteria identified in the qualitative
review (Appendix B).4,22–25 We then conducted a modi-
fied Sheffield elicitation framework (SHELF) to inform
our performance matrix because the quantitative litera-
ture yielded few comparative results for TMA and TTA
for the criteria identified in the qualitative review.

Sheffield elicitation framework (SHELF). SHELF is
a method used to elicit expert opinion on probability dis-
tributions when the evidence base is sparse and has been
used in prior studies to assess comparative outcomes.26,27
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To conduct SHELF, we framed each of our MCDA cri-
teria as a probability (e.g., probability of healing) and
designed our SHELF exercise in Microsoft Excel using
the Roulette method.27 In the Roulette method, we gave
100 ‘‘coins’’ to each participant and asked the participant
to spend the coins across a decile distribution based how
likely they believed the true value of the criteria was in
each decile.

To ensure that the tool was understandable, we
piloted our SHELF to a convenience sample of 5 clinical
experts. A secondary goal of the SHELF pilot test was
to receive additional feedback on our MCDA criteria
and the criteria definitions. We piloted the SHELF tool
to experts who are involved in amputee care, including
individuals who practice physical medicine and rehabili-
tation (PM&R), physical therapy, vascular surgery,
podiatry, and prosthetics. We conducted video-enabled
interviews with providers who consented to our study
using a talk-aloud framework and asked participants to
share their thoughts and initial reactions to the SHELF
tool. The feedback in the pilot test was consistent and
required only minor changes to our criteria definitions
with no major concerns regarding the tool structure or
criteria.

We then deployed the SHELF tool to a larger conve-
nience sample of clinical experts to obtain values for our
performance matrix. Our sample included 8 providers in
the following specialties: PM&R physician (1), physical
therapist (1), vascular surgeons (2), podiatrists (2), and
prosthetists (2). These provider specialties were chosen
based on their integration with patient care during and
immediately after amputation.

We conducted SHELF in 2 stages. First, a member of
the study team walked through the SHELF exercise with
each consenting participant via a video-enabled call.
After all interviews were complete, we summed the
responses in each decile to obtain an aggregated distribu-
tion. Second, we sent the aggregated distribution to each
participant along with their original responses and
allowed participants to revise their responses if they
wished. We estimated a single point value for each criter-
ion by taking a weighted average across the final distri-
bution using the midpoint of each decile. We sent the
point values to participants for final approval before cre-
ating our performance matrix.

Steps 4 and 5: Scoring the alternatives and weighting the
criteria. To obtain preferences for each alternative,
MCDAs must assess both the preferences for criteria
and the performance of each alternative with respect to
the criteria. Assessing preferences for criteria is referred

to as the ‘‘weighting exercise,’’ and assessing the perfor-
mance of each criterion is referred to as the ‘‘scoring
exercise.’’20 These 2 steps can be conducted separately
using what is called a compositional MCDA method
(e.g., analytic hierarchy process [AHP]) or in a combined
fashion using a decompositional MCDA method (e.g.,
discrete choice experiment).20 To complicate things fur-
ther, when using the compositional method, each step
can be completed using a unique or the same MCDA
method.

We chose to use AHP to conduct both scoring and
weighting; thus, we conducted steps 4 and 5 in a com-
bined fashion. We chose AHP for our MCDA because it
uses pairwise comparisons in the scoring and weighting
exercises and thereby imposes a lower burden of cogni-
tive stress when compared with other MCDA methods
that require participants to compare more than 2 criteria
at a time.18 AHP uses eigenvectors to assess preferences
for criteria and alternatives.28 We used an existing soft-
ware package, ExpertChoice, to develop our MCDA
(Expert Choice, 2022, Arlington, VA, USA).

Step 6: Calculating aggregate scores. Consistent with
Saaty’s AHP model, we created judgment matrices based
on responses to the weighting and scoring exercises; the
eigenvectors of these matrices represent criteria and
amputation-level preferences.28,29 We followed the exist-
ing literature and first aggregated to patient-level and
provider-level comparisons by calculating the geometric
mean across individual pairwise comparisons for each
scoring and weighting question.17,30 We then used these
geometric means to create patient-level and provider-
level weighting and scoring judgment matrices and esti-
mated the eigenvector associated with the maximum
eigenvalue for each matrix. The eigenvectors were nor-
malized so each vector summed to 1. The normalized
eigenvector from the weighting exercise represents the
preferences for each criterion. The normalized eigenvec-
tors from the scoring exercise were multiplied by the
weighting exercise eigenvector to estimate final prefer-
ences for each amputation level. We then graphed patient
and provider criteria-specific scores and amputation-level
scores to understand differences in values.

We additionally estimated a measure of internal con-
sistency for each participant’s judgments, referred to as
the consistency ratio. The consistency ratio measures
how consistent each participant’s judgments are as com-
pared with a sample of purely random judgments.
Perfectly consistent judgments have a consistency ratio
of 0, and larger consistency ratios represent less consis-
tent judgments.
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Steps 7 and 8: Dealing with uncertainty and reporting and
examination of findings. The goal of our study was to
pilot test the MCDA to determine tool suitability. We
did not conduct uncertainty analyses. Patient and provi-
der preferences from the pilot test are reported in this
article.

MCDA Pilot Test

We piloted our MCDA within the national Veterans
Health Administration health system among a national
sample of patients who had had a TMA or TTA and
among a convenience sample of providers who interact
with patients during or immediately after the amputation
process. The goal of the pilot test was to ensure our
MCDA was acceptable and easy to understand before
we administered the MCDA in a larger research study to
understand differences between patient preferences and
provider beliefs of patient preferences. We created sepa-
rate versions of the MCDA for patients and providers;
these differed solely in the instructions provided and
words used in the criteria definition. These components
were altered in each version of the MCDA to make the
MCDA more comprehensible to its respective popula-
tion. Notably, the patient MCDA instructed patients to
think about their personal values, whereas the provider
MCDA instructed providers to think about what their
patients value.

Because patients may not have access to the internet,
we also adapted the patient MCDA into a paper format
for easier administration. We then piloted our MCDA to
patients and providers to better understand tool accept-
ability. Appendix C contains an example question from
the patient and provider MCDA.

Patient pilot test. We used the Veterans Affairs
Corporate Data Warehouse (CDW) to identify postam-
putation patients who had undergone a primary TMA
or TTA attributable to CLTI within the past 3 y. We
piloted the MCDA to postamputation patients because
these patients have experienced the amputation process
and the outcomes around their amputation level; there-
fore, they are better able to provide feedback about
whether the MCDA encompassed important priorities
and preferences than a patient who has not yet experi-
enced an amputation.

We identified a convenience sample of patients from
the CDW who had participated in another part of our
larger study and met our inclusion criteria. We sent an
information packet to these patients that included back-
ground information on our study and a paper version of

our MCDA. We followed up with a phone call if patients
did not respond to our recruitment packet.

We conducted a 30-min phone interview with each
patient who agreed to participate and consented to be in
the study. During the interview, we walked the patient
through the MCDA and collected their responses to the
exercise. To ensure patients fully understood the exercise,
we began each interview with an example AHP question.
The example asked the participant to choose between 2
car colors and explained how to rate their preferences
using the AHP scale (Appendix D). We also asked open-
ended supplemental interview questions to understand
the patient perspectives of the MCDA exercise suitability
for use in clinical practice. A single study staff member
led the interview and took notes during the interview pro-
cess. To maintain patient privacy, patient interviews were
not recorded. Appendix E contains our supplemental
interview questions.

Provider pilot test. To pilot the MCDA, we identified a
convenience sample of PM&R physicians and podiatric
surgeons at the Veterans Affairs who were familiar to
study team members. We included providers who per-
form or consult on at least 5 amputations per year or care
for at least 5 postamputation patients per year. We con-
tacted providers by email, provided an introduction to
our study, and asked if the providers were interested in
participating. We followed up with each provider twice
via email if the provider did not respond initially.

We conducted a 30-min video call interview with each
provider who agreed to participate and consented to be in
the study. Interviews were recorded with permission from
the provider. All interviews were conducted with a single
study staff member, who led the interview and took notes.
At the end of the interview, the study staff reviewed the
recording to ensure all relevant feedback was captured in
the notes. Providers completed the MCDA online during
the interview while sharing their screen and were encour-
aged to talk aloud as they completed the exercise. We also
asked supplemental interview questions to understand
provider perspectives of the suitability of the MCDA in
clinical practice. Appendix F contains our supplemental
interview questions. For all analyses, we used Stata
(StataCorp, 2019, Stata Statistical Software: Release 16,
StataCorp LLC, College Station, TX, USA). This study
was funded by a Veterans Affairs Puget Sound research
grant and approved by both the Veteran’s Affairs
Institutional Review Board (IRBNet 16316080) and the
University of Washington Institutional Review Board
(ID: RNI000001596).
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Results

MCDA Criteria

Our review of the qualitative literature yielded 254
themes from 18 publications.21,31–47 These 18 publica-
tions explored varied research questions and had varied
study time horizons that led to diverse themes in each
article. Study questions varied from exploring the lived
experiences of people who have undergone a lower-
extremity amputation to describing changes in sexual
functioning and sexual well-being among lower-extremity
amputation patients. Study time horizons ranged from 1
wk to 2 y postamputation. The varied time horizons led
to themes that spanned the full postamputation patient
experience, leading themes in some articles to be time
dependent on themes identified in other articles. Through
multiple iterations of coding, we narrowed the themes to
5 final criteria (Table 1). These themes are the ability to
walk after amputation, healing after surgery, rehabilita-
tion program intensity, ease of the prosthetic or orthotic
device, and limb length after amputation. We carefully
crafted the criteria and their definitions to ensure the cri-
teria met all requirements for a well-designed MCDA
according to the ISPOR MCDA Emerging Good
Practices Task Force reports.11,20

MCDA Performance Matrix

The results from the SHELF exercise are displayed in
Table 1. TMAs outperformed TTAs on all criteria except
healing after surgery. TTAs had a 20-percentage-point
higher chance of healing when compared with TMAs. In
contrast, TMAs outperformed TTAs on ability to walk
(10-percentage-point difference), rehabilitation program
intensity (70-percentage-point difference), ease of prosthe-
tic or orthotic device (30-percentage-point difference), and
percentage of original limb preserved (25-percentage-point
difference). Rehabilitation program intensity yielded the
largest difference between the amputation levels; TMAs
were expected to have an 85% chance of having a low-
intensity rehabilitation burden, while TTAs were expected
to have a 15% chance of a low-intensity rehabilitation
burden.

MCDA Pilot Test

Key comments on MCDA. We recruited 6 patients and 3
providers to pilot the MCDA (Table 2). Table 3 deline-
ates the feedback we received from patients and provi-
ders. Solutions to challenges faced are outlined below.
Patients felt comfortable completing the MCDA and

thought it would be helpful for preamputation patients
and wished they would have been provided with the same
information before their surgery. Providers were silent
on these issues.

Although patients did not comment on the wording of
instructions or questions, providers commented that the
instructions were too vague and too complex.

Proposed Solution: Split the questions into simplified sub-
questions to help participants break down into simpler steps
the task being asked of them. In addition, add the example
AHP question that we used in the patient MCDA to the
provider MCDA.

Two patients called upon their own experiences with
amputations rather than using the performance matrix
when completing the scoring exercise. Similarly, provi-
ders used their clinical experiences and opinions to
respond to the scoring questions.

Proposed Solution: Blinding the level of amputation in the
scoring exercise in the instructions, performance matrix,
and scoring questions so participants are required to review
the performance matrix rather than rely on personal
experiences.

A few patients and providers struggled with how to score
the ‘‘low-intensity rehabilitation’’ criteria, as they felt that
the question wording was cumbersome and not intuitive.

Proposed Solution: Rephrasing the criteria from ‘‘low-inten-
sity rehabilitation burden’’ to ‘‘physical demands of rehabilita-
tion program.’’ Within the scoring exercise, change the
questions from: ‘‘Consider the chance that a patient needs a
low-intensity rehabilitation program after each type of ampu-
tation’’ to ‘‘Consider the chance that a patient needs a
rehabilitation program that is less physically demanding after
each type of amputation.’’

MCDA results. Patients valued healing after surgery the
most (39.5%), followed closely by the ability to walk
after amputation (33.8%; Figure 1). Ease of prosthetic
or orthotic device use (14.1%), preserving limb length
(8.1%), and low-intensity rehabilitation program (4.5%)
were not highly valued by patients and did not contrib-
ute much to their preference for amputation level.
Although patients preferred TMAs (score of 51.3%)
over TTAs (48.8%), the scores for amputation levels
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were very close. Notably, 1 patient in our sample had a
very high consistency ratio, and their responses heavily
skewed our results; removing this patient’s results
reversed the aggregated patient preferences for healing
after surgery (36.6%) and ability to walk (41.4%). The
average consistency ratio was 0.61 with the outlier
included in the data and 0.32 with the outlier excluded.

Although patients rated healing after surgery as most
important to them, providers believed patients valued
the ability to walk the most (score of 56.1%; Figure 1),
followed by healing after surgery (14.2%), preserving
limb length (11.5%), and ease of prosthetic or orthotic
device use (7.8%). Providers also believed patients pre-
ferred TMAs (74.4%) nearly 4 times as much as TTAs
(22.6%), which was a larger spread in amputation scores
than observed in the patient results.

Discussion

We identified 5 key criteria for our MCDA through our
qualitative literature review. These criteria included the
ability to walk after amputation, healing after surgery,

rehabilitation program intensity, ease of the prosthetic
or orthotic device, and limb length after amputation.
Because the quantitative literature were sparse, we devel-
oped a Sheffield elicitation framework exercise to elicit
criteria performance from subject matter experts. TMAs
outperformed TTAs on all but 1 criterion; TTAs had a
higher probability of healing after surgery than TMAs
did.

Patients and providers found the MCDA acceptable
and usable. However, we identified several improvements
we could make before conducting the larger study with
an MCDA. These improvements include breaking the
questions into more simplified subquestions, including
our example AHP question in both the provider and
patient instructions, blinding the level of amputation in
the scoring questions and the performance matrix, and
modifying the wording of our rehabilitation burden cri-
teria. Even with these limitations, our preliminary results
from the MCDA suggest differences in provider beliefs
and patient preferences for criteria.

Although patient involvement in the amputation-level
decision process varies by provider, this is the first study
to date that has explored whether provider perceptions of
patient priorities align with patient priorities after ampu-
tation.8 Because MCDA methods use explicit questions
to decompose priorities, MCDA methods can help quan-
tify any differences in patient and provider values.11 We
plan to use our MCDA framework in a future study to
understand the differences between patient values and
provider perceptions of patient values.

Prior literature has revealed that AHP is well accepted
by patients, which was consistent with our experience:
both patients and providers successfully completed our
MCDA.48 Moreover, our pilot test results are in accor-
dance with previous findings that patient preferences and
provider preferences for treatment may not always
align.17 However, when we removed the patient from our
sample who had a very high consistency ratio, patient
and provider preferences were more closely aligned.

In developing the MCDA, we encountered several
methodologic challenges and identified approaches to
ease participant burden. First, although we found 20
studies that met our inclusion criteria for the qualitative
literature review, the studies used a diverse set of meth-
ods. The diverse methods led to challenges in aggregating
the themes from the qualitative review into independent,
overarching criteria, particularly since many themes were
time dependent on each other and therefore did not meet
MCDA criteria for criteria independence. We carefully
crafted our MCDA so that each criterion met the inde-
pendence criteria. Second, depending on the topic,

Table 2 Description of Patient and Provider Pilot Test
Participants

Parameter No. (%)

Patient participants
Male 6 (100)
Age, y

50–59 2 (33)
60–69 1 (17)
70–79 3 (50)
80+ 0 (0)

Race
White 4 (67)
Black or African-American 2 (33)

Ethnicity
Non-Hispanic 6 (100)
Hispanic 0 (0)

Education
Partial high school 0 (0)
High school 2 (33)
Some college 4 (67)
College graduate 0 (0)

Provider participants
Gender
Male 2 (67)
Female 1 (33)
Surgical specialty

Physical medicine and rehabilitation 1 (33)
Podiatric surgeon 2 (67)

Average years of practice 17.7
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quantitative comparative data for MCDA criteria may
be sparse, and researchers should consider using expert
opinion to complete performance matrices. Even so,
despite having a performance matrix at hand, patients
largely relied on personal experiences to complete the
exercise. In a future study, we will address this challenge
by blinding the alternatives, which may help patients

better understand the MCDA scoring process. We
encountered limitations when conducting our study.
First, our pilot test included a small sample of male
patients and providers, which reduces the generalizability
of our results. However, the goal of our pilot test was to
understand the acceptability of our MCDA, identify
challenges inherent in the process, and preliminarily

Table 3 Feedback from Patients and Providers during the Multiple Criteria Decision Analysis (MCDA) Pilot Test

Theme Patients (n = 6) Providers (n = 3)

Comfort in
completing the
MCDA

Felt comfortable completing the MCDA and reported no
major issues in completing the exercise. (6 patients) No
patient expressed discomfort with completing the
exercise.

No feedback provided

Utility of MCDA
exercise

Believed that MCDA would be helpful for preamputation
patients as the criteria in the exercise can help orient
patients in what to expect after an amputation. (1
patient)

No feedback provided

Utility of
performance matrix

Appreciated the performance matrix because it illustrated
differences between amputation levels. The participant
was not informed of key differences in TMA and TTA
outcomes before their surgery and wished the
performance matrix had been available to them
preamputation. (1 patient)

No feedback provided

Wording of
instructions

No concerns expressed (6 patients) Commented that the instructions were
too vague for the providers to
understand the exercise (3 providers)

Wording of questions No concerns expressed (6 patients) Felt that the weighting section questions
were hard to understand as the
questions gave multiple instructions in
1 sentence (1 provider)

Performance matrix
used in scoring
exercisea

Patient 1: Used his own personal experiences with
amputations during the scoring process rather than the
performance matrix, even after we repeatedly guided the
participant back to the performance matrix. Based on his
personal experiences, this patient felt that TTAs were
superior to TMAs and selected TTAs for each scoring
question even when the evidence in the performance
matrix suggested TMAs outperformed TTAs (e.g., limb
length).
Patient 2: Struggled to understand the scoring exercise
with the TMA/TTA labeling in the questions and
performance matrix. This participant was confused that
we were asking him about TTA amputations as well as
TMA amputations given that he had only had a TMA.
We needed to provide this participant with additional
support in understanding the scoring exercise and guide
him to use the performance matrix a few times during
the scoring exercise.

Did not use the performance matrix
during the scoring exercise. Rather,
these providers used their clinical
experiences and opinions to respond
to the scoring questions. (3 providers)

Framing of
rehabilitation
burden criteriaa

Struggled to understand what was being asked in the
rehabilitation burden scoring question due to the reverse
scoring and ended up skipping that question. This
participant was able to answer all other scoring
questions. (1 patient)

Found the wording of the low-intensity
rehabilitation program scoring to be
cumbersome and not intuitive (2
providers)

TMA, transmetatarsal amputation; TTA, transtibial amputation.
aWording differed between patient and providers and was purposefully chosen to facilitate understanding by each type of participant.
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compare the preferences of patients to those of providers.
Our research is beneficial because it outlines a roadmap
for creating a patient MCDA when existing data are
sparse. Second, we administered the MCDA online to
providers and over the phone to patients; the patients
were viewing a paper version of the MCDA during the
interview. This difference in administration may have
influenced how patients and providers responded the
MCDA, particularly since the online MCDA alerted pro-
viders to choice inconsistencies during the exercise. We
were not able to inform patients of choice inconsistencies
during their interview.

We successfully implemented our MCDA to patients
and providers and found that they were comfortable
completing the exercise. Although patients and providers
identified challenges in completing the MCDA, we were
able to identify solutions to those challenges. Future
work will include administering this MCDA to a larger
group of patients and conducting sensitivity analyses
that compare patient values with provider values, patient
values with provider estimates of patient values, and pro-
vider values with provider estimates of patient values. In

addition, future work could explore using MCDAs in
patient decision aids for amputation-level shared deci-
sion making.

Conclusion

Patients with CLTI who need to undergo a lower-limb
amputation often face a tradeoff in potential outcomes
related to different amputation levels. While TMAs pre-
serve a greater portion of the limb, any benefits attribu-
table to ankle joint preservation are contingent on the
limb healing. Because patients may value amputation
outcomes differently, integrating an MCDA within a
shared decision-making context may help patients better
understand their priorities around amputation. Patients
and providers generally found our MCDA to be accepta-
ble and easy to use. Findings from this pilot study and a
future larger-scale study will provide useful information
for amputation-level patient decision aids. MCDAs are
still gaining traction in health care and show promise,
particularly in the context of shared decision making.

Figure 1 Patient and Provider Results from the Analytic Hierarchy Process in the Pilot Test.
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