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Recommendations from the ISPO lower-limb
COMPASS: Patient-reported and
performance-based outcome measures
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Abstract
Background: Outcome measures (patient-reported and performance-based) are used widely but not uniformly within the clinical
setting for individuals with lower-limb absence (LLA). The need for more detailed information by funding bodies, service planners and
providers, and researchers requires the systematic and routine use of outcome measures. Currently, there is no consensus on which
outcome measure(s) should be used for individuals with LLA. The aim of the International Society of Prosthetics and Orthotics (ISPO)
lower-limb Consensus Outcome Measures for Prosthetic and Amputation Services (COMPASS) was to produce a recommended list of
outcome measures to be actively promoted for routine use within clinical practice before and after an episode of care.
Methods: Between May and June 2021, 46 users, clinicians, researchers, managers, and policymakers working in the field of LLA and
prosthetic usersmet virtually. Consensus participants were first asked to complete an online survey with questions based on the results from
a systematic review and the outcomes from an expert panel. Amodified Delphi techniquewas used to determine outcomemeasures for use
in routine clinical practice. This paper discusses the ISPO lower-limb COMPASS process from which recommendations were made.
Results: The ISPO lower-limb COMPASS resulted in the following 6 recommendations: (1) Amputee Mobility Predictor, Timed Up and
Go, Two-MinuteWalk Test, Prosthetic EvaluationQuestionnaire—Residual LimbHealth, Prosthetic EvaluationQuestionnaire—Utility, and
Trinity Amputation andProsthesis ExperienceScales-Revised,whichmake up the ISPO lower-limbCOMPASS; (2) ComprehensiveHigh-
Level Activity Mobility Predictor and Six-Minute Walk Test are 2 additional outcome measures recommended for higher-activity-level
individuals with LLA,whichmake up theCOMPASS1; (3) Patient-Specific Function Scalemakes up theCOMPASSAdjunct; (4) a generic
health-related quality of life outcomemeasure such as the European Quality of Life-5D-5L or Patient-Reported Outcomes Measurement
Information System—29 item can be used to supplement the COMPASS; (5) outcome measures suited to low- and middle-income
countries need to be developed with a focus on activities such as sitting cross-legged, kneeling, squatting, and other culturally important
mobility-related activities; and (6) translation, validation, and open sharing of translated outcome measures included in the COMPASS,
COMPASS1, and COMPASS Adjunct occurs.
Conclusion: The above recommendations represent the current status of knowledge on outcome measures for LLA based on
research and international consensus and hence, will change over time. This work has been developed for clinicians and researchers to
improve knowledge on outcome measures to guide clinical decision-making and future research initiatives.
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Introduction

Outcome measures to systematically measure and evaluate change
and improvement are essential in contemporary clinical practice.1 At
the simplest level, outcomemeasures are used todescribe andmeasure
the level of function or activity of a patient at a point in time, allow
objective comparisons to be made between different patients, or
measure the progress of a patient over time. This is fundamental not
just to good clinical practice, but also to allow the evaluation of
therapeutic interventions and componentry. Routine use of outcome
measures is a practical application of an important principle, which
Lord Kelvin spoke about nearly 140 years ago: “When you can
measurewhat you are speaking about, and express it in numbers, you
know something about it, when you cannot express it in numbers,
your knowledge is of a meagre and unsatisfactory kind; it may be the
beginning of knowledge, but you have scarcely in your thoughts
advanced to the stage of science.”2

To date, outcome measures are used widely by clinicians and
researchers to assess individuals with lower-limb absence (LLA).
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They are used to inform decisions regarding prosthetic and
therapeutic interventions, and to evaluate intervention outcomes at
both an individual3 and a service4 level. Broadly, outcome measures
can be categorized as patient-reported outcome measures (PROMs)
or performance-based outcome measures (PerfOMs). Typically
administered as questionnaires, PROMs measure the individual’s
own perspective of their clinical presentation and treatment, without
interpretation and analysis of their response by another individual.
This minimizes observer bias and captures aspects that are likely to be
important to the individual.5 Conversely, in PerfOMs, clinicians or
researchers collect information (data) in a predefined standardized
manner while a patient (i.e., an individual with LLA) undertakes a
particular task, for example, timing how long it takes for a patient to
walk up and down a hallway.6

There are a large number of outcomemeasures available for use in
individuals with LLA, with the choice of outcome measure often
based upon the individual’s functional status, needs, goals, and
expected improvement with clinical care.7-11 However, there are a
number of barriers that often limit the use of appropriate outcome
measure(s) in clinical practice and research settings.4 Some of these
barriers include limited confidence with the use of outcome
measures; limited understanding of how to use outcome measures;
quality of outcome measures and their appropriateness; absence of
gold standard outcome measures; administrative and response
burden; an imbalance between clinician and patient goals; concerns
regarding the financial benefit to both the clinician and patient;
limited knowledge surrounding the statistical results of outcome
measures; and poor understanding of psychometric properties.4,12

Lack of routine use of outcome measures in LLA populations has
resulted in clinicians not always selecting the most appropriate
outcome measures to guide clinical decisions, in addition to limiting
quality-improvement initiatives. Lack of clear guidance on a
standardized set of outcome measures has resulted in difficulty, or
in more extreme cases, an inability to make fully informed policy-
level decisions. In high-income countries (HICs), funding bodies
increasingly demand objective measurements of a patient’s func-
tional status and improvements to be measured using standardized
outcome measures,13-15 to facilitate funding of rehabilitation
services such as prosthetic components. The use of outcome
measures to help meet the need for an evidence-based business case
for investment and recurrent funding in HICs has been articulated4;
this need extends to low- and middle-income countries (LMICs).

Use of a list of a standard set of outcomemeasures, administered in a
consistentmannerbeforeandafteranepisodeof careandused in settings
throughout the world, will provide information about effectiveness of
treatments and ensure comparability of results. Information gained can
guide improved decision-making at the micro (clinician and patient),
meso (facilities and services), and macro (health policy) levels.

Currently, there is no gold standard outcome measure and no
consensus onwhich outcomemeasures should be used for individuals
with LLA.16-18 Promotion of widespread minimal standards of data
collection and assessment of outcomes requires a process with broad
involvement and agreement on the methodology, the data, and the
outcomemeasurements to be used. Therefore, the aim of this paper is
to present the outcomes from an international consensus process,
which resulted in the development of the International Society of
Prosthetics and Orthotics (ISPO) lower-limb Consensus Outcome
Measures for Prosthetic and Amputation Services (COMPASS). This

recommended list of outcomemeasures will be actively promoted and
used routinely within clinical practice for individuals with LLA.

Background

To reach consensus, a three-step process was implemented: (1)
systematic review to identify outcomemeasures usedwith individuals
with LLA and to identify their psychometric properties10,11,19; (2)
implementation of an expert panel to evaluate the psychometric
properties of the outcome measures and determine whether the
psychometric properties are of sufficient standard to allow these
outcomemeasures tobe recommended forwidespreaduse20; and (3) a
modified Delphi and consensus process consisting of a preconsensus
survey, followed by a consensus conference. Virtual, rather than in-
person, meetings were held because of travel restrictions associated
with the COVID-19 pandemic. The virtual meetings (43 2.5 hours)
were used to discuss the results from the preconsensus survey, and an
iterative process was used to reach consensus on decisions regarding
the final list of outcome measures and consensus recommendations.

Step 1: Systematic review of outcome measures for
individuals with LLAs

Asystematic reviewof the psychometric properties of outcomemeasures
(PROM and PerfOM) in individuals with LLA was conducted by the
project team with input from the ISPO industry advisory group (IAG).
After duplicate removals, 7920 articles were screened from titles and
abstracts. One hundred eight (108) full texts (spanning 60 individual
outcome measures) were selected and included.19,21-128 A flow diagram
of the study selection process according to the PreferredReporting Items
for Systematic Reviews and Meta-Analyses guideline129 can be viewed
in Figure 1.10,11 The quality of included studies investigating the
psychometric properties of outcome measures according to
COnsensus-based Standards for the selection of health Measure-
ment INstruments (COSMIN) risk of bias checklists ranged from
“inadequate” through to “very good,”10,11 with the kappa
coefficient for quality assessment ranging from moderate to
almost perfect agreement (k 5 0.566–0.859).130 The systematic
review including the methodology and results have been de-
scribed in detail and previously published.10,11,19

Step 2: Formulation of an expert panel

As this consensus process aimed to include a variety of participants
ranging from clinicians, health policymakers, health clinic
managers, researchers, and prosthetic users (i.e., individuals with
LLAwho have experience using prosthetic devices and/or services),
it was anticipated thatmany participantswould not have the sound
knowledge or background understanding required to adequately
interpret psychometric properties or the COSMIN results on the
108 articles identified in the systematic review, and incorporate
these findings into their consensus votes. Classification of the 60
individual outcome measures (identified in the systematic review)
into 3 categories (A: recommended; B: recommended with
qualification; and C: unable to recommend) would make it feasible
or at least facilitate the incorporation of the psychometric strengths
and weaknesses into the consensus participant’s votes. Expert
panel members were selected based on their expertise in the
development and/or validation of outcome measures commonly

14 Volume 47·Number 1·2023 Prosthetics and Orthotics International



used in LLA populations. Although a mix of sex and geographical
location was sought, this was difficult because the experts were all
based in HICs. To assist in reducing bias during the classification
process, where multiple researchers worked in the same research
center or were involved in multiple collaborations together, only
one researcher from the research center or collaborative team was
invited to partake. The expert panel were able to reduce the 60
individual outcome measures to 23 (12 PROMs and 11 PerfOMs)
plus 11 subscales, which contained adequate psychometric
properties. The process and outcomes of the expert panel have
been described in detail and published previously.20

Methods

Step 3: A modified Delphi and consensus process

Selection of consensus participants

The project team met in December 2020 with input from the ISPO
IAG to establish selection criteria for consensus participants, as well

as to identify specific potential participants. It was important to have
broad representation in the consensus group so as to increase the
diversity of opinions in the process and increase the buy-in from a
broad range of stakeholders. Organizations who are significant
contributors to prosthetic service provision around the world were
invited to nominate consensus conference participants. This in-
cluded professional organizations (World Federation of Occupation
Therapists, World Confederation for Physical Therapy, Interna-
tional Society of Physical and Rehabilitation Medicine, and the
International Pedorthic Association); international organizations
(World Health Organization, International Committee of the Red
Cross, and Humanity and Inclusion), industry (including members
of the ISPO IAG), scientific experts (Cochrane Community,
members of the expert panel), funders (AtScale and United Stated
Agency for International Development), regional organizations
(La Fédération Africaine des Techniciens Orthoprothésistes, ISPO
Asia, United Arab Society for Prosthetics and Orthotics, ISPO
Amesur, Range of Motion Project, and Exceed Worldwide), and
consumer representatives (International Confederation of Amputee

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow chart for the systematic review of outcome measures for individuals
with LLA. LLA, lower-limb absence; P&O, prosthetist/orthotist; PerfOM, performance-based outcome measure; PROM, patient-reported outcome mea-
sure; ULA, upper-limb absence.
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Associations). Participants were also selected based on their clinical
experience with individuals with LLA (i.e., prosthetists and
orthotists, physiotherapists, occupational therapists, psychologists,
and medical practitioners), being a health clinic manager or health
policymaker, and active researchers in the fields of LLA outcome
measures and psychometrics. Prosthetic users were invited and
included in the process to capture their perspectives and ensure their
needs were represented. Their viewpoints were deemed essential for
this process and thus representation from these prosthetic users was
imperative. All expert panel members were also invited to take part
in the consensus process. Potential consensus participants were
invited via email between December 2020 and April 2021.
Participants were required to be available to complete both the
preconsensus survey and attend the 4 virtual consensus meetings.
Potential consensus participants were also able to nominate other
participants for invitation that the project team and IAG may not
have identified. Where possible, participants and nominations from
underrepresented regions (e.g., SouthAmerica)were actively sought.

Preconsensus survey and voting

Based on the results of the systematic review and outcomes of the
expert panel, 23 individual outcome measures (12 PROMs and
11 PerfOMs) and 11 subscales were introduced into the consensus
process. During the expert panel process, it was identified that
2 PROMs (Prosthesis Evaluation Questionnaire [PEQ]62 and
Trinity Amputation and Prosthesis Experience Scales-Revised
[TAPES-R]83,86) should be presented in their entirety as well as by
individual subscales, because the subscales were developed and tested
to assess different constructs, which results in varying psychometric
properties. Therefore, it was deemed more precise to evaluate the
subscales individually; hence, both the entire questionnaire and
the subscaleswere recommended tobevotedon individuallywithin the
consensus process. This resulted in a total of 34 individual questions
regarding 23 outcome measures and 11 outcome measure subscales.

The project team then developed the following set of 4 questions
tobe asked for each individual outcomemeasure and/or subscale: (1)
“Based on your experience and the information presented, is this
outcome measure one you would recommend for use in routine
clinical practice?”with a “yes”/”no” response option; (2) “Based on
your experience and the information presented, is this outcome
measure one you would recommend for use in research?” with a
“yes”/”no” response option; (3) “Please rate your experience using
this outcomemeasure”with response options “I have no experience

and amnot familiar with it,” “I have heard of it and/or read about it,
but have not used it,” “I have some experience using it,” or “I
consider myself an expert and have used it extensively in clinical
practice or research”; and (4) “Do you have any other comments
you would like to add about your recommendation or experiences
with this outcome measure?” The preconsensus survey was
accompanied by a manual, which contained detailed information
on each outcome measure (i.e., outcome measure description,
instructions, video resources where applicable, chapter-level In-
ternational Classification of Function [ICF] categorization, and
references). For efficiency and focus, the survey was divided into
2—PerfOMs (survey 1) and PROMs (survey 2).

Each consensus participant was sent a link to an anonymized
survey (Survey Monkey, San Mateo, CA), at least 1 week before
the virtual meeting. Two authors compiled the results of the survey
to present to the consensus participants at the start of the first and
second virtual consensus meetings, demonstrating which outcome
measures had achieved consensus (70% or higher agreed or
disagreed131,132—Supplemental Digital Content 1, http://links.
lww.com/POI/A117 and Supplemental Digital Content 2, http://
links.lww.com/POI/A118).

Virtual meetings

Four, 2.5-hour virtual meetings were conducted to accommodate
the multiple time zones where consensus participants were
located. Virtual meetings were conducted via Zoom teleconference
software (San Jose, CA) and facilitated by CollaborateUp (an 8(a)
SBA-Certified Small Business, Washington, DC) with assistance
from 4 authors (G.R.J.H., F.K., M.L., and J.M.T.). Throughout
the virtual meetings, discussions on themes which emerged and
were considered relevant to the development of a global list of
outcome measures were explored and noted for further discussion
in meeting 4.

At the first virtual meeting, PerfOM survey results were
presented, discussed, and revoted (as “include” or “exclude”) in
a blinded process using the Zoom poll function, with the results
announced after each vote. No option was provided for “Don’t
know/Not sure” to reach a final resolution on outcome measures.
Given the diversity of consensus attendees, the purpose of the
discussion and live revote was to allow individuals the chance to
share experiences from a variety of contexts, raise questions, or
obtain clarification about specific outcome measures. Discussion
about the appropriateness of outcome measures and how realistic

Table 1. Consensus participants’ demographic information.

Demographics N 5 46

Sex, n (%) Female 5 20 (43)

Male 5 26 (57)

Nationality,a n Afghani5 1 American (United States)5 5; Argentinian5 2; Australian5 1; Austrian5 2; Brazilian5 1;
British (UnitedKingdom)58; Cambodian51;Columbian5 1;Danish51;Dutch (theNetherlands)52;
El Salvadorans5 1; German5 2; Guatemalan5 1; Indian5 2; Iraqi5 1; Irish5 3; Madagascan5 1;
Malaysian 5 1; South African5 2; Spanish5 1; Swedish5 1 Swiss5 3; Tanzanian5 1; Thai5 2

Profession,b n Diabetologist/endocrinologist 5 1; end-user 5 6; occupational therapist 5 2; pedorthotist 5 1;
physical rehabilitation medicine 5 7; physiotherapist 5 7; policymaker 5 3; prosthetist/orthotist 5
16; public health 5 1; industry 5 2; researcher 5 3

aOne participant listed two nationalities.
bThree participants listed multiple professions or reasons for involvement.
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Table 2. International Society of Prosthetics and Orthotics lower-limb Consensus Outcome Measures for Prosthetic and Amputation Services.
Name of
outcome
measure

Time
(min)

Languages
currently
available in
(other than
English)

Chapter level ICF categories in order as ranked by consensus participants
(left considered most important)

Not in ICF

Mobility
(d4)

Sensory
functions
and pain
(b2)

Self-
care
(d5)

General
tasks and
demands
(d2)

Functions
of the skin
and related
structures
(b8)

Domestic
life (d6)

Community,
social, and
civil life (d9)

Major
life
areas
(d8)

Products
and
technology
(e1)

Mental
functions
(b1)

Interpersonal
interactions
and
relationships
(d7)

Support and
relationships
(e3)

Socket
comfort

Satisfaction
with
prosthesis

Donning
and
doffing

PerfOMs AMP 10–15 1 3 3 3

TUG 1–2 — 3

2MWT ,5 — 3

Total time 16
min

PROMs PEQ-residual
limb health

,5 5 3 3

TAPES-R 15 3 3 3 3 3 3 3 3 3 3 3

PEQ-utility ,5 5 3 3 3 3 3

Total time ,25
min

High-
activity
PerfOMs

CHAMP 15 — 3

6MWT ,10 — 3

Total time 25
min

Generic
HRQoL

EQ-5D-5L ,5 130 3 3 3 3 3 3 3

PROMIS-29® ,5 48 3 3 3 3 3 3 3 3

Total time ,10
min

Generic PSFS 5–10 5
Abbreviations: 2MWT, Two-MinuteWalk Test; 6MWT, Six-Minute Walk Test; AMP, Amputee Mobility Predictor; CHAMP, Comprehensive High-Level Activity Mobility Predictor; EQ, European Quality of Life; HRQoL, health-related quality of life; ICF, International Classification of Function; PEQ, Prosthesis Evaluation Questionnaire; PerfOM, performance-based outcomemeasure; PROM, patient-
reported outcome measure; PROMIS-29, Patient-Reported Outcomes Measurement Information System-29 item; PSFS, Patient-Specific Function Scale; TAPES-R, Trinity Amputation and Prosthesis Experience Scales-Revised; TUG, Timed Up and Go.
Texts in bold indicate outcome measure voted “Include ($70%)” at the conclusion of the second virtual consensus meeting. Texts in italic indicate outcome measure voted “Yet to reach consensus (31%–69%)” at the conclusion of the second virtual consensus meeting.
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it would be in various contexts to perform each outcome measure
(e.g., in terms of equipment and space) were encouraged from a
variety of contexts. Outcome measures achieved consensus when
70% of the attendees agreed to include the measure in the live
revote. Those that did not reach consensus (#69%) from the
revote but achieved a vote between 31 to 69% were placed into a
“yet to reach consensus” list, on the premise that they may contain
elements (e.g., ICF categorization) required to achieve a well-
rounded list of measures for the ISPO lower-limb COMPASS.
Outcome measures that achieved a vote #30% were removed
entirely.

The second virtual meeting focused on PROMs, using the
same process as the PerfOMs. After the second virtual meeting,
consensus attendees were asked to (1) recommend outcome
measures that had not yet been included in the consensus
process and that they felt were important; (2) suggest ideas for
consolidating the outcome measures into the ISPO lower-limb
COMPASS; and (3) in order of importance, rank the chapter-
level ICF categories that the remaining outcome measures
covered.

The third virtual meeting was used as an opportunity for open
discussion among the consensus attendees regarding the outcome
measures that had reached consensus ($70%) and those that
achieved a vote of 31%–69%, as per the revotes in the first and
second virtual meetings. The outcome measures were presented by
type (PROM or PerfOM), chapter-level ICF category, and
importance (as voted by consensus attendees after the second virtual
meeting). Additional outcome measures that were considered
important and nominated by consensus attendees were also
presented to the consensus group for further discussion and voting.
Attendees were asked to consider the micro (clinician and patient),
meso (clinicmanager and research), andmacro (research and policy)
utility of these outcome measures during the open discussion.
Discussion was held about amputation and prosthetic-specific
constructs, not detailed by the ICF, which outcome measures
examine. At the conclusion of the third virtual meeting, attendees
were asked to provide a recommended list of outcome measures
(based on the remaining lists of “included” and “yet to reach
consensus”) with a justification for their choices. It was not a
requirement in forming individual recommended lists of outcome
measures that all mapped ICF categories or additional identified
constructs were included, rather it was discussed that some coverage
of multiple categories should be considered. The lists were
consolidated and the outcome measures that recurred the most
were placed into a final ISPO lower-limb COMPASS.

During the fourth and final virtual meeting, the final ISPO
lower-limb COMPASS and the associated chapter-level ICF
categories were presented to the consensus attendees for a
concluding group discussion. Furthermore, relevant themes that
had emerged within the previous meetings were discussed and
formed into additional recommendations.

Results

This consensus process (May and June 2021) involved 46
participants (20 female and 26 male; 17 from low- and middle-
income countries, and 29 from HICs). A full demographic
breakdown can be viewed in Table 1.

After the preconsensus survey and live revoting, 14 outcome
measures achieved the predetermined threshold for consensus of
$70% agreement for use in clinical practice and 20 for use in
research,with only one outcomemeasure reaching$70%agreement
to be excluded from use within clinical practice (see Supplemental
Digital Content 1, http://links.lww.com/POI/A117and Supplemental
Digital Content 2, http://links.lww.com/POI/A118).

After an in-depth discussion and revoting during the first 2 virtual
meetings, 7 outcomemeasures and 3 subscales achieved consensus to be
included, 11 outcome measures and 4 subscales achieved a vote of
31%–69%,and5outcomemeasuresand4subscalesachievedconsensus
tobeexcluded (seeSupplementalDigitalContent3,http://links.lww.com/
POI/A119). Two additional outcomemeasures thatwere not included in
the initial survey were identified by the consensus participants as being
important to include—European Quality of Life (EQ)-5D-5L133,134 and
Patient-Specific Function Scale (PSFS).135,136 The outcomemeasures that
reoccurred most frequently when individuals compiled their recommen-
ded list after the third virtual meeting can be viewed in Supplemental
Digital Content 4 (http://links.lww.com/POI/A120).

At the conclusion of the consensus process, the COMPASS
included 3 PerfOMs (AmputeeMobility Predictor [AMP],91 Timed
Up and Go [TUG],137 and Two-Minute Walk Test [2MWT]138)
and 3 PROMs (PEQ—Residual Limb Health,62 PEQ—Utility,62

and TAPES-R83,86), which collectively span 10 chapter-level ICF
categories (Table 2). They are recommended for use routinely for
episodes of rehabilitation care and should be administered before
and after to measure change in functioning.

In addition, theCOMPASS1 included 2 PerfOMs (Comprehensive
High-Level Activity Mobility Predictor [CHAMP]98 and Six-Minute
Walk Test [6MWT]138). The COMPASS1 for higher-activity-level
individualswithLLAwas recommended toovercome the ceiling effects
of the COMPASS and thus their use is optional. The COMPASS1 is
intended to be used in addition to the COMPASS for highly active
individuals.

Furthermore, the COMPASS Adjunct contains one generic
PROM (PSFS135,136) chosen because of its high clinical relevance.

It was recommended that a locally relevant health-related
quality of life (HRQoL) measure be used such as the EQ-5D-
5L133,134,139,140 or the Patient-Reported Outcomes Measurement
Information System—29 item (PROMIS–29©).141

Six key recommendations regarding the use of outcome
measures for individuals with LLA arose from the consensus
process. These recommendations are as follows:

1. Recommendation 1: AMP, TUG, 2MWT, PEQ—Residual
Limb Health, PEQ—Utility, and TAPES-R make up the
ISPO lower-limb COMPASS;

2. Recommendation 2: CHAMP and 6MWT are 2 additional
PerfOMs recommended for higher-activity-level individuals
with LLA, which make up the COMPASS1;

3. Recommendation 3: PSFSmakes up theCOMPASSAdjunct
because of the clinical utility and focus on patients defining
their own goals;

4. Recommendation 4: A generic HRQoL outcome measure
such as the EQ-5D-5L or PROMIS-29© can be used to
supplement the COMPASS;

5. Recommendation 5: Outcome measures suited to LMICs
need to be developedwith a focus on activities such as sitting
cross-legged, kneeling, squatting, and other culturally
important mobility-related activities;
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6. Recommendation 6: Translation, validation, and open
sharing of translated outcome measures included in the
COMPASS, COMPASS1, and COMPASS Adjunct occur.

Discussion

Recommendation 1: COMPASS

It was recommended that the AMP, TUG, 2MWT, PEQ—Residual
Limb Health, PEQ—Utility, and TAPES-R make up the ISPO
COMPASS.

Collectively, these 6 outcome measures take approximately 45
minutes to complete—;20 minutes for PerfOMs, which require in-
person administration, and;25 minutes for PROMs, which can be
done in a waiting area or online. The consensus process participants
agreed these times are feasible within the time that majority of
clinicians spend on their first patient–clinician interaction, while
noting there might be variability about what is feasible in various
contexts. This combination of outcome measures span 10 different
chapter-level ICF categories plus important non-ICF categories such
as socket comfort, satisfaction with prosthesis, and prosthesis
donning. The physical space required for the PerfOMs are a 4.5-m
walkway for the AMP, a 3.5-m walkway for the TUG, and an
adequate walking track to walk unimpeded for 2 minutes for the
2MWT. These outcome measures will enable detailed assessments
and description of functional status at various time points
throughout the rehabilitation process, noting that as devices need
to be replaced and renewed, there will be multiple episodes of care.

Recommendation 2: COMPASS1

It was recommended that the CHAMP and 6MWT, 2 additional
PerfOMs recommended for higher-activity-level individuals with
LLA, make up the COMPASS1.

The CHAMP98 and 6MWT138 are 2 PerfOMs that are
recommended for higher activity individuals with LLA and help to
mitigate the ceiling effect of some of the outcome measures included
in the COMPASS. These 2 outcomemeasures take approximately 25
minutes to complete and cover the mobility (d4) ICF category.Many
prosthetic users will not be highly active individuals; so, it is not
warranted that the COMPASS1 be routinely administered to all
people with LLA. However, mobility is extremely important for
highly active individuals with LLA and is linked with prosthetic
prescription and modifications142,143 because of the differing
components to those required in an everyday prosthetic device, thus
highlighting the importance of accurately capturing this outcome. It
is important to note that the COMPASS1 requires significant
physical space, with a minimum area of 13m by 10m needed for the
CHAMP and an adequate walking track to walk unimpeded for 6
minutes for the 6MWT. Although some rehabilitation facilities have
the space for these outcome measures, it is acknowledged that many
do not, with space being severely limited especially where re-
habilitation services are colocated within a hospital.

Recommendation 3: COMPASS Adjunct

It was recommended that the PSFS (a generic PROM) make up the
COMPASS Adjunct due to the clinical utility and focus on patients
defining their own goals.

Despite the PSFS not being deemed psychometrically adequate
by the expert panel process because of poor reliability and
measurement error,18,20 the high clinical utility of this outcome
measure resulted in it being reintroduced and commended by the
consensus participants because of the focus on users being able to
define their own goals. The PSFS takes between 5 and 10 minutes
to complete (up to 5 activities can be selected), demonstrates very
good internal consistency,10 but is unable to be categorized using
the ICF because of the personalized nature of the activities chosen
by the respondent. This outcome measure is especially valuable
within a clinical setting because of the ability of individuals to
nominate any activities they feel are important and thus it focuses
clinical discussions on achievement of individually identified goals
that may not be adequately captured using standardized outcome
measures. Furthermore, the ability of individuals to change their
nominated activities over time accurately reflects individual
changes that occur throughout rehabilitation. The highly in-
dividualized nature of the PSFS should also enable increased
specificity of rehabilitation plans that hopefully translate to further
improved outcomes for individuals with LLA.

Recommendation 4: Use of a generic HRQoL instrument

It was recommended that a generic HRQoL outcomemeasure such
as the EQ-5D-5L or PROMIS-29© be used to supplement the
COMPASS.

The EQ-5D-5L139,140 and PROMIS-29©141 are 2 generic QoL
PROMs that take less than 5 minutes each to complete and were
deemed important to include as optional additional outcome
measures, given their ability to facilitate health economic evalua-
tions. It was recognized during the consensus process that both
outcome measures were deemed equally important because of
differing government and organizational requirements, which may
already have certain health economic outcome measures in place.
For example, within the United Kingdom, the EQ-5D has been
widely used throughout the National Health Service since 2009144

compared with the United States, where the PROMIS-29© is often
used for health economic evaluation.145,146 Of note are the potential
costs associated with the use of these 2 outcome measures, with the
PROMIS-29© being free to use, while the EQ-5D-5L incurs some
costs, which may affect their use within LMICs. Furthermore,
despite its widespread use, the EQ-5D-5L has not been psychomet-
rically tested within an LLA population. Other HRQoL measures
commonly used in a particular jurisdiction should also be considered
for ease of comparability.

Recommendation 5: Outcome measure development
for LMICs

It was recommended that outcomes measures suited to LMICs are
developed with a focus on activities such as sitting cross-legged,
kneeling, squatting, and other culturally important mobility-
related activities.

Although the outcomemeasures includedwithin the COMPASS
span 10 different chapter-level ICF categories, it was highlighted
that no psychometrically sound outcome measure currently exists
to accommodate culturally important mobility activities such as
sitting cross-legged, kneeling, or squatting. These activities are an
important part of everyday living in many LMICs, and if they are
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unable to be effectively executed, it may prevent an individual from
being able to perform basic living functions such as going to the
bathroom or sharing a meal with family. Furthermore, it was clear
from the systematic reviews10,11 and emphasized during the
consensus meeting discussions that not many outcome measures
have been translated into languages commonly used in LMICs. As
such, it is recommended that future studies focus on the
development of outcome measures that are able to capture a
greater diversity of culturally important mobility activities, are
psychometrically tested for people with LLA, and are translated
into languages appropriate for LMICs.

Recommendation 6: Translation and open sharing of
outcome measures

It was recommended that translation, validation, and open sharing
of translated outcome measures included in the COMPASS,
COMPASS1, and COMPASS Adjunct occur.

It was apparent during the consensus process that outcome
measures are often adapted to suit different languages or settings.
However, without undergoing adequate psychometric testing,
modified outcome measure data cannot be confidently compared
worldwide. Therefore, outcome measures included in the COM-
PASS should be translated into multiple languages (particularly
those commonly used in LMICs) and their psychometric properties
evaluated. This will assist to capture the multiple cultural contexts
of people living with LLA and not limit outcome measure use to
HICs. These outcome measures should then be made openly
available at no charge so they are able to be used routinely.
Psychometric testing of translated outcome measures is important
to ensure that the validity and reliability of the translated measures
is adequate, and thus enable comparability between outcome
measures administered in different languages. Outcome measures
that have not been psychometrically evaluated in the target
language cannot be assumed to have the same validity and
reliability as the instrument presented in the original language.
Particular attention should be given to PROMs due to the ease of
usability worldwide, as PerfOMs use are often limited by lack of
experienced clinical staff or access to equipment required to
complete the PerfOM.

Impact on funding bodies

Individuals and organisations involved in the rehabilitation of
people with LLA should consider the COMPASS to improve
routine data collection and reporting, to assist in maximising the
potential of investments.

Strengths

A key strength of this consensus process was the diversity of
individuals involved. Consensus attendees included various
experts and professionals who had extensive experience in the
field of LLA, as well as people with lived experience of LLA.
Further, there was representation from multiple high-, middle-,
and low-income countries, as well a diversity in the gender of those
present at the consensus meetings (Table 1). The ability to conduct
this consensus meeting virtually enabled a larger number and
greater diversity of individuals to be involved, thus increasing the
worldwide representation and rigor of this process. Consideration

of outcome measures appropriateness in a variety of settings and
cultures has produced a standardized list of outcomemeasures that
can be implemented in a diverse range of settings.

Moreover, as this was an iterative consensus process, participants
had the ability to recommend outcome measures based on their
personal experience. This helped to strengthen the worldwide
applicability of the final ISPO lower-limb COMPASS. Three
outcome measures (Basic Amputee Mobility Score,147 Reintegration
toNormal Living Index,148 andHandling of the Prosthesis) identified
by the consensus participants were not included in the final list due to
not having undergone psychometric testing within an LLA
population, containing domains already covered in other psycho-
metrically sound outcome measures, not currently available in the
English language, not yet published within a peer-reviewed journal,
and only capturing the immediate postsurgical stage of rehabilitation,
thus limiting the patient scope (e.g., those born with congenital limb
absence) and ability to track the entire rehabilitation journey.

Mapping of outcome measures to chapter level ICF categories
and other identified constructs (socket comfort, satisfaction with
prosthesis and prosthesis donning) allowed consensus participants
to consider diverse outcomes and ensure that a single construct was
not measured multiple times while unconsciously excluding
constructs that are meaningful to users.

Lastly, benefits of a list of agreed-upon list of outcome measures
not only include improved comparability and ability to aggregate
outcome measure data internationally, but also the potential to
inform clinical care at the patient level (microlevel impact),
decision-making at a centre level (mesolevel impact), and policy-
making at the national level (macrolevel impact).

Limitations

The COSMIN risk of bias tool, used within the preparatory phases
of this consensus process, was deemed the most appropriate tool to
use for this process, however the interpretation of the criteria and
hence the scoring are open to individual interpretation. The
COSMIN tool has very rigorous standards with many outcome
measures often not meeting these high standards in an LLA
population.

Mapping outcome measures to the chapter level ICF categories
and identification of additional constructs was done to highlight to
participants when forming their recommended list if there was
repeated measurement, with multiple outcome measures, of the
same construct within the COMPASS. Whilst consensus partici-
pants were not required to nominate an individual list of outcome
measures that spanned all identified ICF categories (or other non
ICF identified constructs) many did so. This method may have led
to the exclusion of high-quality outcome measures which span
fewer ICF categories.

Despite significant research and development of mobility-specific
outcome measures in recent years, no PROM exclusively measuring
mobilitywas included in theCOMPASS. This potentially reflects the
lack of global uptake of PROMs compared with PerfOMs, with
some likely finding it a challenge to contextualise an individual’s
mobility via the use of a PROM. Any update of the COMPASS
should carefully examine the inclusion of amobility-specific PROM.

Psychometric properties are critical to ensure that outcome
measures accurately measure the construct within the population
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of interest. However, they may be difficult for some stakeholders,
particularly those without scientific or clinical training, to
understand. Thus, an expert panel before this consensus process
determined which outcome measures would be recommended and
hence considered by consensus participants. The expert panel did
not rank or make further differential recommendations about
individual outcome measures. Hence, consideration of psycho-
metric properties of outcome measures was likely not considered
by most consensus participants.

The systematic review that helped to inform the consensus
process was restricted to the English language. This was a
limitation from the historical as well as the implementation
perspectives. Non-English outcome measures would have been
missed, and adoption of these outcome measures in routine
practice is restricted to the English language, with limited validated
translated outcomemeasures currently available. This may impede
the implementation of outcome measures in LMICs.

There is a vast array of outcome measures that have been
developed and tested in other clinical populations but may also be
appropriate for use in LLA. However, further psychometric testing
would need to be undertaken to ensure these outcome measures
function appropriately in the LLA population.

Although it is unlikely that significant patient harm can come
from the implementation of these recommendations, in areas where
there is significant unmet need and clinical time is the major
constraint tomeeting that need, time spent onoutcomemeasure data
collection may result in further limiting clinical service provision.

Future directions

Regular review of the outcome measures available and the
associated literature to support their use will be needed as new
research evidence emerges. The ISPO lower-limb COMPASS
should be reviewed and revised as new measures and evidence
become available.

Normative outcome measure data and responsiveness statistics
(e.g., minimal clinical important difference or minimal detectable
change) for LLA populations were not included in this consensus
process. Known normative data (although somewhat limited in
this population) and responsiveness statistics would be highly
valuable for clinicians and researchers with regards to bench-
marking patients, formulating rehabilitation and management
plans, and tracking improvements over time.

The use of the ISPO lower-limb COMPASS will facilitate future
comparisons and pooling of data, which is highly useful with
regards to identifying areas for efficient allocation of funding and
establishing real-world effectiveness of interventions based on
outcomes. Organizational (e.g., government, regulatory bodies,
hospitals, etc.) requirements for routine automated collection of
outcome measures should base their data requirements on the
ISPO lower-limb COMPASS to ensure comparability.

Further linkage of the included outcomemeasures to covermore
ICF categories at the second level and the third level is required.
Additional development of outcome measures with diverse
consumer involvement to enable broader coverage of the ICF
categories relevant to people with LLA is needed.

Refinement of outcome measures to allow better evaluation of
technical and/or environmental components that contribute to

patient outcomes would allow better evaluation of the benefits of
environmental/technological contributions to the functioning of
the individual with LLA.

Infographics, instructional videos, outcome measure instruc-
tions, and access to data collection sheets are available within the
COMPASS User Guide149 available through the ISPO website to
assist with worldwide dissemination and implementation.

Conclusion

The consensus process successfully developed a short list of
outcome measures recommended for routine clinical use world-
wide, which has been formulated into the COMPASS, the
COMPASS1, and the COMPASS Adjunct. Participants of the
ISPO lower-limb COMPASS process recommend the use of 6 core
outcome measures in individuals with LLA (AMP, TUG, 2MWT,
PEQ—Residual Limb Health, PEQ—Utility, and TAPES-R) as
part of the COMPASS. Collectively, these outcome measures span
10 chapter-level ICF categories. Additional outcome measures
have been recommended to supplement the core ISPO lower-limb
COMPASS and include the CHAMP and 6MWT, which make up
the COMPASS1, the PSFS included in the COMPASS Adjunct,
and the use of a genericHRQoLoutcomemeasure (e.g., EQ-5D-5L
and PROMIS-29©). Outcome measures suited to LMICs need to
be developed with a focus on culturally important mobility
activities such as sitting cross-legged, kneeling, and squatting. To
ensure global uptake, outcome measures included in the ISPO
COMPASS should be translated into multiple languages, tested for
psychometric performance in the target language, and shared free
of charge openly to facilitate widespread use.
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