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Patient-reported outcome measures (PROMs) are essential tools in evaluating
chronic ankle instability (CAI), capturing subjective experiences such as “giving
way” and instability. However, no standardized guidelines exist for selecting
PROMs in CAI, resulting in limited comparability across studies and clinical
settings. This paper highlights four key considerations for selecting PROMs in
assessing CAI: recalibration in populations including individuals with CAI,
identifiability of ankle instability, detectability of CAI characteristics, and cross-
cultural adaptability. It emphasizes that CAI-specific PROMs should demonstrate
high pertinence, accurately distinguishing CAI from other conditions, and
effectively detecting symptom changes over time. Furthermore, widely
adopted PROMs may offer greater credibility and applicability. Addressing
these considerations is crucial for improving CAI diagnosis, treatment
evaluation, and advancing patient-centered care.
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Introduction

Patient-reported outcome measures (PROMs) are standardized tools used to collect
patients’ perspectives on their health status, activity limitations, participation difficulties
and functional impairments, and they are widely used in health to guide patient-centered
care (Houston et al., 2015). In sport rehabilitation, a PROM should closely relate to the
specific injury and associated sport-specific impairments, so that the impact of injury on
sport participation can be clearly understood, and patient-centered goals be achieved (e.g.,
return to sport) (Gagnier et al., 2021; Mokkink et al., 2024).

Ankle sprains are themost common sport injury, and lead to a high incidence of chronic
ankle instability (CAI) (Hiller et al., 2011; Martin et al., 2021). The use of PROMs in

OPEN ACCESS

EDITED BY

Fabiano Bini,
Sapienza University of Rome, Italy

REVIEWED BY

Rong Lu,
Fudan University, China

*CORRESPONDENCE

Jia Han,
jia.han@canberra.edu.au

RECEIVED 29 March 2025
ACCEPTED 28 May 2025
PUBLISHED 10 June 2025

CITATION

Luan L, Witchalls J, Newman P, Pranata A,
Ganderton C, Tirosh O, El-Ansary D, Adams RD,
Waddington G and Han J (2025) Considerations
in the selection of patient-reported outcome
measures for assessing function related to
chronic ankle instability.
Front. Bioeng. Biotechnol. 13:1602283.
doi: 10.3389/fbioe.2025.1602283

COPYRIGHT

© 2025 Luan, Witchalls, Newman, Pranata,
Ganderton, Tirosh, El-Ansary, Adams,
Waddington and Han. This is an open-access
article distributed under the terms of the
Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other
forums is permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original publication in this
journal is cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

Frontiers in Bioengineering and Biotechnology frontiersin.org01

TYPE Mini Review
PUBLISHED 10 June 2025
DOI 10.3389/fbioe.2025.1602283

https://www.frontiersin.org/articles/10.3389/fbioe.2025.1602283/full
https://www.frontiersin.org/articles/10.3389/fbioe.2025.1602283/full
https://www.frontiersin.org/articles/10.3389/fbioe.2025.1602283/full
https://www.frontiersin.org/articles/10.3389/fbioe.2025.1602283/full
https://crossmark.crossref.org/dialog/?doi=10.3389/fbioe.2025.1602283&domain=pdf&date_stamp=2025-06-10
mailto:jia.han@canberra.edu.au
mailto:jia.han@canberra.edu.au
https://doi.org/10.3389/fbioe.2025.1602283
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/bioengineering-and-biotechnology
https://www.frontiersin.org
https://www.frontiersin.org/journals/bioengineering-and-biotechnology
https://www.frontiersin.org/journals/bioengineering-and-biotechnology#editorial-board
https://www.frontiersin.org/journals/bioengineering-and-biotechnology#editorial-board
https://doi.org/10.3389/fbioe.2025.1602283


assessing patients with CAI is a common and effective approach for
the management of this condition (Houston et al., 2015; Martin
et al., 2021). The effectiveness stems from the fact that the primary
symptoms of CAI, the sensation of “giving way”, amount of pain
and/or feelings of instability, are subjective experiences that are best
captured through self-reporting (Houston et al., 2015; Gribble et al.,
2014). Currently, a variety of PROMs are employed to evaluate CAI,
each offering a different perspective on foot and ankle function,
symptoms, and injury severity. However, no guidelines regarding
the selection of PROMs for CAI clinical practice and research have
been put forward. This is problematic, since the range of instruments
employed complicates comparability of findings across studies,
diminishing the utility of meta-analyses, hindering the synthesis
of evidence, and ultimately affecting clinical decision-making. More
importantly, some PROMs may not be specifically tailored to assess
CAI symptoms, rendering them less applicable to clinical practice.
This situation has the potential to impact on the diagnosis of CAI
and the evaluation of treatment effectiveness.

COSMIN is a guideline designed to evaluate the methodological
quality of health measurement instruments, and it offers a
standardized framework for evaluating the reliability, validity,
and responsiveness of PROMs (Mokkink et al., 2024), and plays
a valuable role in the assessment (Mokkink et al., 2010; Terwee et al.,
2012). Therefore, we believe that PROMs used for CAI should first
incorporate the key elements recommended by COSMIN, as these
represent the fundamental requirements of a qualified PROM.
However, it lacks specificity for certain particular patients. For
specialized groups, like those with CAI, a more focused and
purpose-driven exploration is needed to ensure that the
assessment is tailored and thorough, provides targeted insights
for this specific population, and allows for a clearer
understanding of its unique challenges. In short, we believe that
when evaluating PROMs for CAI patients, merely meeting COSMIN
standards is not sufficient; a targeted assessment of the specific
symptom characteristics of CAI is also necessary. Accordingly, in
this paper we also focus on the limitations of PROMs in assessing
CAI, and propose 4 key considerations for use when evaluating
current PROMs for the task of assessing CAI.

The PROMs used for CAI should
possess the primary characteristics
outlined in COSMIN

The core framework for evaluating measurement instruments,
outlined in COSMIN, includes reliability, validity, and
responsiveness (Mokkink et al., 2024; Prinsen et al., 2018).
PROMs should have relevant supporting data available based on
these characteristics highlighted in COSMIN.

Reliability is a critical aspect of evaluating any measurement
instrument, as it reflects the consistency and stability of its results
across different conditions and time points (Cook and Beckman,
2006; Frost et al., 2007). PROMs with strong reliability provide
confidence in their reproducibility (Mokkink et al., 2010).
Comprehensive reporting of reliability metrics, such as test-retest
reliability, internal consistency, and measurement error, ensures
transparency and credibility, which are crucial for the scientific
robustness and practical utility of the PROMs (Frost et al., 2007).

Without adequate reliability data, the validity of PROM’s outcomes
may be compromised, leading to inaccurate interpretations and
clinical decisions (Gagnier et al., 2021; Cook and Beckman, 2006;
Frost et al., 2007).

Validity refers to the degree to which themeasured results reflect
the concept intended to be investigated. The more consistent the
evaluation result is with the characteristics of the measured object,
the more effective the PROM is (Cook and Beckman, 2006;
Docherty et al., 2006). Specifically, criterion validity is of
particular importance, as it is determined by comparing the
PROM’s results with those from an established standard. Also,
having good content validity, often assessed by expert review,
adds further value to a PROM (Gagnier et al., 2021; Terwee
et al., 2012). In particular, the construct (convergent/divergent)
validity of the PROM should be noted (Saarinen et al., 2022).
Incorporating construct validity data aids researchers in selecting
appropriate outcome measures and determines whether a PROM
can be effectively used alongside other assessments (Mokkink et al.,
2024; Gribble et al., 2014; Sierevelt et al., 2018). Accordingly, a well-
developed PROM used in CAI should demonstrate strong construct
validity, with adequate data to support its effectiveness (Gagnier
et al., 2021; Mokkink et al., 2024). The more robust these data are,
the more useful the PROM becomes as a reference for clinicians and
evaluators.

Responsiveness refers to a PROM’s ability to detect clinically
meaningful changes. For instance, metrics such as the minimum
detectable change (MDC) and minimal clinically important
difference (MCID) are critical for evaluating the significance of
intervention effects (Goldberg et al., 2011; Salas Apaza et al., 2021). If
the scoring of the PROM used in the study showed the differences
before and after intervention, including statistical differences, but
these did not reach the MDC or MCID, then while the results of an
intervention study are statistically significant, they may not be
clinically significant (Salas Apaza et al., 2021; Bleakley et al., 2021).

Therefore, it is essential that PROMs used in CAI research and
clinical practice demonstrate adequate reliability, validity, and
responsiveness, supported by sufficient psychometric data to
ensure consistent, accurate, and meaningful results across
different settings and patient groups.

The PROMs applied in CAI should
address patient-specific attributes

While COSMIN provides a foundational assessment of PROMs,
CAI populations require further scrutiny due to their unique clinical
profile. PROMs for CAI should address CAI patient-specific
attributes to ensure accurate assessment and effective
intervention planning. We believe that the following four
characteristics are essential: (1) Recalibration in populations
including individuals with CAI, (2) Identifiability of ankle
instability, (3) Detectability of CAI characteristics, and (4) Cross-
cultural adaptability.

(1) A PROM should be tested to obtain its psychometric features
in CAI because individuals with CAI have relearning
capability and can show variability of feeling (Gagnier
et al., 2021; Gribble et al., 2014). For example, functional
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performance can fluctuate (Gottlieb et al., 2023; Jaber et al.,
2018; Ko et al., 2020), as evidenced by improvements in tests
like the star excursion balance test (SEBT) over short intervals
in individuals with CAI (Ko et al., 2020; Ahern et al., 2021). In
addition, one of the main symptoms of CAI (“giving way”)
does not occur consistently, and may be experienced
sporadically (Hiller et al., 2011). Also, when a significant
amount of time has passed since the initial sprain (e.g., at least
12 months prior to study enrollment) (Gribble et al., 2014),
the inflammation associated with ankle sprain diminishes,
and joint function gradually recovers (Gribble et al., 2016).
These factors contribute to the variability of CAI symptoms.

Subjective sensations may also fluctuate, and the feeling of ankle
instability is not always present in real-time (Lin et al., 2021;
Wikstrom and Song, 2019). At certain stages, if a sense of
instability occurs recently, individuals might be consciously wary;
however, over time, individuals may forget these sensations if their
symptoms are mild and not consistently experienced during sport
and daily activities (Hiller et al., 2011; Vuurberg et al., 2018; Terada
et al., 2022). In addition, when the feeling of ankle instability occurs,
individuals may not pay attention to it during physical activities (Lin
et al., 2021; Wikstrom and Song, 2019). Thus there is a possibility of
variation in the results of PROMs scored by individuals with CAI at
different time points. In brief, if the psychometric properties of a
PROM have not been established in a population that includes
individuals with CAI, it cannot accurately reflect these specific
characteristics of CAI.

Given that the symptoms of CAI can differ significantly from
other foot and ankle conditions (Martin et al., 2021; Gribble et al.,
2014), and the specific symptoms of CAI, such as the sensation of
“giving way” and persistent instability, necessitate a more tailored
approach when choosing assessment tools (Gribble et al., 2014), it is
necessary for PROMs applied to CAI to include psychometric
information specific to the CAI population. For example, in the
case of CAI, PROMs should also demonstrate high reliability within
CAI populations. Due to the unique nature of CAI symptoms, it is
entirely possible that a given PROMmay show different levels of test
reliability when applied to CAI compared to other foot and ankle
conditions. However, many of the available PROMs have not been
tested for reliability in the context of CAI, and this undermines their
utility. Also, the number of PROMs available complicates the
selection process at present, making it difficult to choose a tool
that accurately reflects the symptoms and severity of CAI. A primary
concern is that many PROMs have not been validated with CAI
populations. If validity studies for CAI are limited or lacking, the use
of a PROM may be questioned, and the credibility of research
findings diminished.

Furthermore, when applied to CAI populations, PROMs that
reported MDC and/or MCID for individuals with CAI are better
suited for clinical and research applications, which can be seen as a
key indicator (Bloom et al., 2023; Seamon et al., 2022), enabling an
understanding of the impact of changes (Gagnier et al., 2021;
Mokkink et al., 2024). However, not all current PROMs for CAI
have sufficient data on these parameters, limiting their utility when
assessing treatment outcomes. Without this information, clinicians
and researchers may not be able to gauge the true impact of
interventions, potentially leading to suboptimal treatment decisions.

In short, the psychometric data for PROMs used in CAI should
be obtained from populations that include individuals with CAI.
Otherwise, even if the PROM has reported reliability, validity, and
responsiveness, it may still be unsuitable for this specific population.

(2) Identifiability refers to a PROM’s ability to distinguish
between individuals with CAI and those with other foot
and ankle conditions. The importance of this factor arises
because CAI patients have distinct characteristics, most
notably the chronic feeling of ankle instability and “giving
way” (Gribble et al., 2014). Also, unlike other foot and ankle
disorders, individuals with CAI only occasionally experience
ankle instability over extended periods, without other obvious
symptoms or functional deficits. These unique features
require assessment tools that can precisely identify and
measure these symptoms. Without clear thresholds or
criteria that can identify these specific symptoms, a PROM
may fail to accurately diagnose CAI; further, accurate
identification is essential not only for diagnosis but also for
evaluating treatment efficacy, ensuring that interventions are
appropriately targeted, and outcomes are correctly
interpreted (Martin et al., 2021; Gribble et al., 2014). If a
PROM does not identify CAI symptoms or detect CAI
phenotypes, this may lead to misdiagnosis or use of
ineffective treatment strategies, ultimately compromising
patient care.

In brief, a PROM used for CAI should possess robust
identifiability. Many existing PROMs lack the necessary
specificity to differentiate CAI from other conditions, and this
reduces their clinical relevance. PROMs that do not involve the
specific impairment observed in CAI are not recommended unless
they add new items for identifying ankle instability, given that the
sensation of instability and “giving way” is the main characteristic of
CAI (Houston et al., 2015; Gottlieb et al., 2023; Jaffri and
Saliba, 2021).

(3) The detectability index of a PROM is critical for individuals
with CAI, where precise assessment tools are essential for
accurate diagnosis and effective intervention planning
(Houston et al., 2015; Gagnier et al., 2021; Hale and Hertel,
2005).Metrics such as diagnostic accuracy, including sensitivity
and specificity at specific cut-off points, and floor and ceiling
effects, play a pivotal role in determining a PROM’s utility
(Wright et al., 2014). First, diagnostic accuracy is important, as
high sensitivity ensures that individuals with CAI are correctly
identified, while high specificity prevents misclassification of
those without the condition (Docherty et al., 2006; Eechaute
et al., 2007). These metrics directly impact clinical decisions,
such as the suitability of rehabilitation programs and the
evaluation of treatment outcomes (Donahue et al., 2011;
Eechaute et al., 2008).

Additionally, ceiling effects are equally important to mention as
potential limitations associated with the use of PROMs, as these can
occur when a significant portion of respondents score near the top of
the PROM, limiting the PROM’s ability to detect improvements
when comparing sporting and general populations (Gagnier et al.,
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2021). For CAI, floor and ceiling effects help identify whether a
PROM can capture the wide variability in symptom severity and
functional limitations within this population (Donahue et al., 2011;
Gottlieb et al., 2022). Further, CAI-specific PROMs must
accommodate the unique characteristics of this population, such
as the recurrent and activity-dependent nature of symptoms.
Comprehensive reporting of these metrics not only enhances the
scientific validity of a PROM but also ensures its relevance and
applicability in clinical and research contexts for CAI.

(4) The cross-cultural adaptability of an instrument is a valuable
reference for researchers wishing to choose the best PROMs,
since it not only represents the acceptability of a PROM, but
also indirectly reflects the practicality and applicability of
PROMs. The ideal PROM used in clinical practice is efficient,
sensitive, and easy to administer, and the more people and
countries that use the PROM, the more appropriate the
PROM may be for research and clinical practice. Also,
based on the acceptance of PROMs, research results from
various areas would be more highly comparable.

However, even when psychometric data such as reliability is
available, variations may still occur across different language
versions or population subgroups. For example, the intraclass
correlation coefficient (ICC) for the Cumberland Ankle Instability
Tool (CAIT) ranges from 0.826 (Japanese version) to 0.979 (Arabic
version); also, the reliability of CAIT differs across healthy individuals
(0.979), those with CAI (0.873) and those with lateral ankle sprain
(0.968) (Korakakis et al., 2019). These discrepancies highlight two
important points: first, the broader the linguistic adaptation of a
PROM, the more feasible it becomes to compare results across regions
and cultures; and second, the more clearly stratified the psychometric
evaluations are across different patient groups, the more precisely the
clinical applicability of the PROM can be defined. Without such
clarity, the generalizability and diagnostic utility of a PROM may
remain uncertain, particularly when applied outside of its originally
validated context.

Therefore, a PROM that has been translated into multiple
languages, widely adopted across various regions, and subjected to
numerous retest studies holds greater value for both clinical research
and application (Houston et al., 2015; Martin et al., 2021). The broader
the range of its use and the larger the number of studies employing it,
particularly under different cultural backgrounds, the higher its
credibility. Widespread adoption not only identifies a relatively
standardized tool for comparative analysis, but also strengthens the
overall reliability of research findings, a feature that is essential for
advancing the understanding and treatment of CAI (Martin et al.,
2021; Gribble et al., 2016; Vuurberg et al., 2018). Conversely, a PROM
that is less widely-used, limited to specific groups or regions, or lacking
sufficient retest studies should be approached with caution as it may be
less suitable for immediate adoption.

Future directions and
recommendations

Given these challenges, it is essential to carefully consider the
selection of PROMs for CAI assessment. A PROM that

demonstrates strong reliability and validity, has documented
responsiveness, and has been recalibrated in the CAI population
with proven identifiability and detectability should be prioritized. If
a PROM lacks a solid foundation with respect to these relevant
research features, its clinical significance with CAI patients would be
compromised, and its use may result in misdiagnosis and inaccurate
evaluations of treatment outcomes. Additionally, the cross-cultural
adaptability of a PROM can serve as a reference indicator, since
widely-used PROMs may promote clinical research and practice,
reducing the risk of adopting ineffective treatment strategies,
jeopardizing patient care, and potentially exacerbating
the condition.

Considering these key points, more comprehensive
investigations and systematic reviews are needed to identify
which PROMs are the most appropriate for CAI assessment.
Future research should aim to evaluate the applicability of
existing PROMs with CAI populations, ensuring that the tools
used are both accurate and clinically meaningful. By refining the
instrument selection process and focusing on PROMs that meet the
outlined criteria, clinicians and researchers can improve the
accuracy of CAI diagnosis and treatment evaluation, and enhance
patient-centered care.

While this review outlines four key considerations for selecting
PROMs in the context of CAI—recalibration in CAI populations,
identifiability, detectability, and cross-cultural adaptability—we
acknowledge that further specification of which PROMs meet or
fall short of these criteria would enhance its practical utility. Indeed,
the inclusion of comparative data such as sensitivity, specificity,
cutoff values, or adoption in clinical guidelines would help translate
theoretical recommendations into actionable guidance for
researchers and clinicians. However, a key limitation in the
current literature is the lack of large-scale, CAI-specific
systematic reviews and meta-analyses that comprehensively
evaluate these aspects. Similarly, cross-cultural validation
data—particularly multi-language studies involving commonly
used instruments like the CAIT—remain relatively sparse, and no
global harmonization framework currently exists to standardize
PROM development across languages and regions.

In light of these gaps, we strongly advocate for future research
efforts to focus on building an evidence base that includes
population-specific psychometric data, large-cohort evaluations,
and cross-culturally harmonized PROM development. Such
investigations would not only strengthen PROM selection
strategies in CAI, but also advance the broader goal of more
accurate and personalized patient-reported assessments.
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