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Conclusion  Most PROMs on foot and ankle diseases 
have limited evidence for their psychometric properties. 
The MOXFQ, with the highest overall ratings, could be a 
useful PROM for evaluating patients with foot or ankle dis-
eases, based on current available evidence. More research 
is needed to improve the quality of the standards used to 
assess PROMs and the studies making these assessments.
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Introduction

Diseases of the foot and ankle restrict activities of daily liv-
ing and cause significant immobility and disability [1–3]. 
They are frequently secondary to traumatic or nontraumatic 
problems such as metatarsalgia, hallux valgus, abnormal 
position of toes, ankle sprain, and arthritis, and may also 
be attributed to improper footwear or abnormal biomechan-
ics [4–7]. Approximately, 24% of women and 20% of men 
aged 18–80 years suffer from foot or ankle diseases [8].

Many outcome measures have been developed to eval-
uate various clinical interventions, many of which are 
patient-reported outcome measures (PROMs) [9]. Unfortu-
nately, not all of these instruments are of optimal quality 
[10–12], and the heterogeneity in outcome measures used 
across the clinical research literature in this area makes it 
difficult to perform systematic reviews of the data. That is, 
data from separate instruments cannot be combined using 
meta-analytic methods.

A high-quality PROM should be reliable, valid, and 
responsive [13]. Several methods are available to evalu-
ate the quality of the psychometric evidence for PROMs 
[14, 15]. For example, the COSMIN checklist is a 
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well-accepted appraisal tool for the assessment of the 
methodological quality of studies examining the psy-
chometric properties of health-related quality-of-life 
instruments [14–16]. Also, Terwee et  al. [16] developed 
criteria for assessing the level of psychometric evidence 
of a PROM. Since their inception in 2010, these criteria 
sets have been used to evaluate a variety of PROMs [13, 
17–20].

There is currently no comprehensive study evaluat-
ing PROMs for patients with foot or ankle diseases using 
accepted criteria. The objectives of this study were to (1) 
identify currently available PROMs for foot or ankle dis-
ease patients; (2) critically appraise, compare and synthe-
size the psychometric evidence for the identified PROMs.

Methods

Search strategy

Literature searches were performed in Medline and 
EMBASE from their inception up to January 25, 2016. 
The search strategy (Appendix A) included terms such as 
foot, ankle, toe, and heal and all psychometric properties 
derived from Terwee et al. [21].

Selection criteria

Inclusion criteria for articles were as follows: original 
investigations detailing a nongeneric PROM’s evaluation 
on its psychometric properties, population with disease/
pathology of the foot or ankle, and publication in English 
language. Reference lists were separately and indepen-
dently screened by two people, who met to review their 
assessments, and a third party was consulted to resolve 
disagreements. Duplicates were excluded and additional 
articles were culled from reference lists of included articles 
and relevant review papers.

Assessment of methodological quality

Methodological quality was evaluated using the COSMIN 
checklist [22]. Figure  1 describes the COSMIN checklist 
scoring procedures [23]. The methodological quality of 
articles evaluating the following measurement properties 
was assessed: internal consistency, reliability, measurement 
error, content validity, construct validity (including struc-
tural validity and hypothesis testing), criterion validity, and 
responsiveness. We used the updated scoring system that 
was developed in 2012 for the COSMIN checklist [16], 
which contains four possible response options (excellent, 
good, fair, poor). The final rating of the methodological 

Fig. 1   Instructions for completing the COSMIN checklist
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quality of each study for each property was given by the 
lowest rating among the items within that property. For 
example, if a property (e.g., internal consistency) gets an 
excellent on one item but a poor on another, then the over-
all methodological quality for that property is poor. Two 
reviewers assessed the methodological quality of the arti-
cles separately and independently using this updated COS-
MIN scoring system. Disagreement was resolved by dis-
cussion, or, if consensus was not reached after discussion, 
a third party was consulted to resolve the disagreement. 
Detailed COSMIN scoring methods are available online at 
http://www.cosmin.nl/the-cosmin-checklist_8_5.html.

Assessment of psychometric properties

The psychometric evidence of the measurement properties 
investigated in the included articles was assessed using the 
quality criteria established by Terwee et al. [15] (Table 1). 
The rating scale includes quality criteria for internal con-
sistency, reliability, measurement error, content validity, 
criterion validity, structural validity, hypothesis testing 
(including convergent validity, discriminant validity and 
discriminant validity), and responsiveness. Each criterion 
was rated as positive (+), indeterminate/unknown (?), or 
negative (−). If no information for the property is available 
in the literature, a rating of zero (0) was given to the prop-
erty. Interpretability, according to the COSMIN manual, is 
a characteristic of an instrument that relates to the ability to 
assign qualitative meaning to an instrument’s quantitative 
scores or changes in scores. To assess interpretability, we 
evaluated the existence of ceiling/floor effects and extracted 
the minimally important change (MIC) and minimal detect-
able change (MDC).

Synthesis method

The methodological quality ratings and psychometric evi-
dence assessments were synthesized using the method first 
proposed by Schellingerhout et  al. [24]. This method has 
previously been used in systematic reviews of PROMs [25]. 
The overall synthesis score combines the consistency of 
the psychometric evidence with the methodological qual-
ity of the included studies and the level of evidence pro-
posed by the Cochrane Back Review Group [26]. The over-
all results are then categorized as positive (+), unknown/
indeterminate (?), negative (−), or no evidence (0) accom-
panied with the overall level of evidence ranging from 
unknown to strong (see Table  2). A rating of conflicting 
results (−/+) is given when the number of positive ratings 
equals the number of negative ratings. Using this method, 
when combined across studies, the levels of evidence are: 
strong (representing consistent findings in multiple stud-
ies of good methodological quality OR in one study of 

excellent methodological quality), moderate (representing 
consistent findings in multiple studies of fair methodologi-
cal quality OR in one study of good methodological qual-
ity), limited (representing one study of fair methodologi-
cal quality), conflicting (representing conflicting findings), 
and unknown (representing the existence of only studies of 
poor methodological quality).

Results

The literature search yielded 3077 articles. Excluding non-
pertinent papers, 115 studies investigating 50 PRO instru-
ments were included in this review with several studies 
assessing multiple instruments [28–141]. The included 
PRO instruments are summarized in Table 3. The synthe-
sized evidence for methodological quality and the psycho-
metric properties are summarized for all instruments in 
Table 4, and detailed assessments for each instrument are 
provided in the tables in Appendix B and in written text in 
Appendix C.

Psychometric properties

According to the available evidence we found, the MOXFQ 
[45] had the best overall psychometric properties, with 
positive evidence on the internal consistency, reliability, 
measurement error, structural validity, convergent validity, 
discriminant validity, discriminative validity, and respon-
siveness. There was positive evidence for the FAAM [62] 
on four properties (reliability, measurement error, struc-
tural validity, and discriminant validity), but also nega-
tive evidence on two properties (internal consistency and 
convergent validity). We found positive evidence on three 
properties (internal consistency, structural validity, and 
convergent validity) and negative evidence on two proper-
ties (reliability and responsiveness) for the MFPDI [35]. 
Also, for the FAOS [142], there was positive evidence on 
three properties (structural validity, convergent validity, 
and discriminant validity), negative evidence on one prop-
erty (internal consistency) and conflicting evidence on one 
property (reliability). Evidence for only one property was 
found for eight instruments, and no evidence was found for 
27 instruments.

Methodological quality

Overall

The most important aspects of each property (except crite-
rion validity) that jeopardized methodological quality were 
as follows:

http://www.cosmin.nl/the-cosmin-checklist_8_5.html
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Internal consistency: The unidimensionality of the 
domains was not explored.

Reliability: The interval was not acceptable.
Measurement error: The interval was not acceptable.
Content validity: Only relevance was explored.
Structural validity: How to handle missing values was 

not mentioned.
Hypothesis validity: A priori was not made.
Reliability: No comparator was used.
Appendix B contains details of the methodological qual-

ity (i.e., COSMIN assessment) of each instrument for each 
included study.

Time interval

For reliability and measurement error, the interval between 
the two administrations of an instrument varied a lot, while 
a 2-week interval is recommended by the COSMIN check-
list [23]. Among the 84 assessments of reliability, fewer 
than 30 assessments explicitly used the 2-week interval. 
Among the 25 assessments of measurement error, 18 failed 
to use the 2-week interval.

Criterion validity or construct validity

In most situations, we could not find a gold standard for 
a PROM, except for the use of the original long version 
of a PROM as the gold standard for a short version [23]. 
According to the COSMIN checklist, methodology should 
be rated as poor if other PROMs are used as the gold stand-
ard. But it was also reasonable to consider the ‘criterion 
validity’ to be the true construct validity only because the 
authors used different taxonomy. Because the subjective 
judgments required by the checklist as the terms for meas-
urement properties used in an article may not be similar to 
the terms used in COSMIN, our study treated all assess-
ments on criterion validity as construct validity to save 
research resources.

Cross‑cultural adaptation

Cross-cultural adaptation is an important property to be 
measured when an instrument is used in settings unlike that 
in which it originated. It is defined as the degree to which 
the performance of the items in a translated or culturally 
adapted instrument is an adequate reflection of the perfor-
mance of the items in the original version of the instru-
ment [23]. In our review, 34 studies attempted to trans-
late the original version into another language, including 
14 instruments (VAS-FA, Q-DFD, OxAFQ, NeuroQol, 
MOXFQ, MFPDI, HFS-14, FISRA, FFI, FAOS, AAOS-
FAQ, FAAM, DFUS-SF, and CAIT). Three studies did not 
mention whether the translation process was independent Ta
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between the two experts [65, 72, 106]. One study failed to 
explain how the discrepancies were handled [36]. No com-
mittee was involved in ten studies [36, 53, 65, 67, 68, 72, 
79, 80, 88, 122]. Ten studies did not pre-test the translated 
version in similar patients to make necessary revisions [43, 
53, 65, 67, 72, 79, 88, 89, 126, 138]. The overall quality 
was poor; only one study was conducted among two groups 
of patients for the original language and targeted language 
with factor analysis [40].

Discussion

Our systematic review identified 50 instruments for patients 
with foot or ankle diseases. These instruments vary greatly 
in the exact condition and domains assessed (see Table 3). 
The FFI was most explored, while the MOXFQ proved to 
possess the best properties according to the available evi-
dence so far. But, one must be careful to choose an instru-
ment specific to their needs, whether scientific or clinical.

To note, a lack of evidence, or a preponderance of nega-
tive evidence, does not imply that an instrument is unsuit-
able; further studies are needed to explore the evidence 
before a confirmatory decision can be made. More effort is 
needed to determine how best to interpret and synthesize 
all the evidence, and determine the conditions needed to 
make recommendations that are well supported by the evi-
dence. Furthermore, the evidence derived from a study may 
depend on the characteristics of the patients involved [162]. 
For example, one instrument was not likely to show good 
responsiveness when the patients improved only slightly 
following a certain treatment. With increasing patient vari-
ation, comparisons across studies become difficult to make, 
so more rigorous methods are needed to overcome the 
potential bias associated with study subjects.

Also, one must be careful when assessing reliability. 
Specifically, the time interval should be long enough to 
prevent bias, and short enough to ensure that patients have 
not been changed on the construct to be measured. But 
an appropriate time interval depends on the construct to 
be measured and the target population. The 2-week inter-
val may not be appropriate in some circumstances—for 
example, diseases that may change rapidly and inclusion of 
elderly subjects who may have poor memory.

Strengths and limitations

This study has several strengths. It is the first study to sys-
tematically evaluate the methodological quality and psy-
chometric evidence of PROMs for patients with foot or 
ankle diseases and the first to synthesize the evidence to 
give an overall assessment of the PROMs. Furthermore, the 
study used the COSMIN checklist, Terwee et al.’s criteria, 
and the synthesis method that had been validated and used 
frequently in other research [13, 17–20, 25, 163, 164]. Also, 
with the aid of a library and information scientist, multiple 
databases and the reference lists of included articles were 
searched; thus, we are confident that all available studies 
that met the inclusion criteria were collected. It is possible 
that the search failed to capture studies that have evaluated 
these instruments in other languages. To date, there is no 
known evidence for a language bias in systematic reviews 
of psychometric evidence when non-English language stud-
ies are included. Also, it appears that systematic reviews 
and meta-analyses of clinical trials in conventional medi-
cine do not have biased estimates of treatment effect when 
they exclude non-English language studies [165, 166]. 
Another potential limitation was that in many cases the lit-
erature was incompletely reported, making our assessments 
difficult, if not impossible in some cases. While this was 
not a drawback of the methods of our systematic review, 
it did affect our ability to clearly evaluate these instru-
ments. Finally. As stated above, the instruments reviewed 
here vary widely in the number of items and the types of 
domains being assessed. Thus, while the MOXFQ has the 
best evidence for its properties, one should refer to Table 3 
to determine what instrument, and associated domains, best 
fit their need. In some cases, the instrument with the best 
psychometric evidence may not fit a specific research ques-
tion or patient population. But, we recommend that PROMs 
with evidence that they lack a specific property (negative 
evidence) should be viewed with caution.

Future research

In this study, very limited evidence was available due 
to the questionable quality of the targeted studies. The 

Table 2   Levels of evidence for the overall quality of the measure-
ment property [27]

[..] Reference number, + positive result, − negative result

Level Rating Criteria

Strong +++ or −−− Consistent findings in multiple studies 
of good methodological quality OR in 
one study of excellent methodological 
quality

Moderate ++ or −− Consistent findings in multiple studies of 
fair methodological quality OR in one 
study of good methodological quality

Limited + or − One study of fair methodological quality
Conflicting +/− Conflicting findings
Unknown ? Only studies of poor methodological 

quality
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clinical decision to choose an instrument requires sub-
stantial rigorous study to yield stable and reliable evi-
dence. We recommend more studies with better quality 
focusing on the development and assessment of PROMs 
in the future.

The consensus-based COSMIN checklist was the first 
attempt to standardize the assessment process for PROMs 
[23]. Such a guideline made it possible to compare 
PROMs across studies. We recommend future studies be 
designed according to the COSMIN checklist.

The present study combined the COSMIN methodo-
logical quality criteria, Terwee’s psychometric criteria 
and Schellingerhout’s rules synthesize the evidence. But, 
these 3 criteria, while commonly used, were not devel-
oped together and thus have some discrepancies. For 
example, while the COSMIN checklist considers three 
aspects of hypothesis validity (convergent, discriminant, 
and discriminative validity), Terwee’s rules mention only 
overall hypothesis validity. We encourage future meth-
odological guidance be created for performing systematic 
reviews of the psychometric properties of PROMs.

Furthermore, a core outcome set (COS) could be estab-
lished for PROMs for use in patients with foot and ankle 
conditions. A COS is defined as an agreed upon mini-
mum set of outcomes or outcome measures to use and 
report clinical research in specific clinical studies [167]. 
A COS allows users of clinical research that includes 
PROMs to make meaningful comparisons between stud-
ies on similar questions, and furthermore, avoids waste 
and untrustworthy results by using outcome measures 
in clinical research with established known properties. 
Given the array of PROMs used in patients with foot and 
ankle conditions, and their variable quality, some work 
on establishing COSs is needed.

Conclusions

Most PROMs on foot and ankle diseases have limited 
evidence for their psychometric properties. Although not 
all of the properties were studied, the MOXFQ, with the 
highest overall ratings, could be a useful PROM for eval-
uating patients with foot or ankle diseases, on the basis of 
the available evidence. However, one should proceed with 
caution in choosing an instrument because no one PROM 
included here had positive evidence on all ten properties. 
Also, one must be careful to choose and instrument that 
assesses the domains they are interested in. Finally, more 
effort should be made to improve the quality of the stand-
ards and studies that assess PROMs.

Ta
bl

e 
4  

(c
on

tin
ue

d)

In
str

um
en

ts
N

o.
 o

f s
tu

di
es

In
te

rn
al

 
co

ns
ist

-
en

cy

Re
lia

bi
lit

y
M

ea
su

re
-

m
en

t 
er

ro
r

C
on

te
nt

 
Va

lid
ity

St
ru

c-
tu

ra
l 

Va
lid

ity

H
yp

ot
he

si
s v

al
id

ity
Re

sp
on

si
ve

ne
ss

C
on

ve
rg

en
t

D
is

cr
im

in
an

t
D

is
-

cr
im

i-
na

tiv
e

Th
e 

O
ut

co
m

e 
In

str
um

en
t f

or
 th

e 
Fo

ot
 a

nd
 A

nk
le

 V
er

si
on

 2
 

(O
IF

A
-2

)
1

−
0

0
0

+
?

0
0

0

Th
e 

C
hr

on
ic

 A
nk

le
 In

st
ab

ili
ty

 S
ca

le
 (C

A
IS

)
1

?
?

?
?

0
?

0
0

?
Th

e 
Te

le
ph

on
e 

Q
ue

sti
on

na
ire

1
?

?
0

0
0

?
0

0
0



1982	 Qual Life Res (2017) 26:1969–2010

1 3

Compliance with ethical standards 

Conflict of interest  The authors declare that they have no conflict 
of interest.

Ethical approval  This article does not contain any studies with 
human participants performed by any of the authors.

Informed consent  This systematic review did not require informed 
consent.

Appendix A: Searching strategy

Medline
ENG[LA] and
(scale[tiab] or scales[tiab] or instrument[ tiab] or instru-

ments[ tiab] or questionnaire[tiab] or questionnaires[ tiab]
or form[tiab] or forms[tiab] or score[tiab] or scores[tiab] or 
measurement[tiab] or measurements[tiab]) AND

(foot[MeSH] or foot[Title] or feet[Title]or ankle[Title] 
or ankles[Title] or toe[Title] or toes[Title] or heel[Title] or 
heels[Title]) AND

(reproducibility[tiab] OR psychometrics[MeSH] OR 
psychometr*[tiab] OR reliability[tiab] OR validity[tiab] OR 
consistency[tiab] OR cronbach*[tiab] OR agreement[tiab] 
OR precision[tiab] OR test-retest [tiab] OR (test[tiab] 
AND retest[tiab]) OR stability[tiab] OR interrater[tiab] 
OR inter-rater[tiab] OR intrarater[tiab] OR intra-
rater[tiab] OR intertester[tiab] OR inter-tester[tiab] OR 
intratester[tiab] OR intra-tester[tiab] OR interobserver[tiab] 
OR inter-observer[tiab] OR intraobserver[tiab] OR 
intra-observer[tiab] OR intertechnician[tiab] OR 
inter-technician[tiab] OR intratechnician[tiab] OR 
intra-technician[tiab] OR interexaminer[tiab] OR 
inter-examiner[tiab] OR intraexaminer[tiab] OR 
intra-examiner[tiab] OR interindividual[tiab] OR 
inter-individual[tiab] OR intraindividual[tiab] OR 
intra-individual[tiab] OR interparticipant[tiab] OR inter-
participant[tiab] OR intraparticipant[tiab] OR intra-
participant[tiab] OR kappa[tiab] OR kappa’s[tiab] OR 
kappas[tiab] OR repeatability[tiab] OR replicability[tiab] 
OR concordance[tiab] OR intraclass[tiab] OR 
discriminative[tiab] OR discriminant[tiab] OR 
variability[tiab] OR sensitivity[tiab] OR responsiveness 
[tiab] OR interpretability[tiab] OR "ceiling effect" [tiab] 
OR "floor effect" [tiab] OR "Item response model"[tiab] 
OR IRT[tiab] OR Rasch[tiab] OR "Differential item func-
tioning" [tiab] OR DIF[tiab] OR "computer adaptive test-
ing" [tiab] OR "cross-cultural equivalence" [tiab])

Embase
ENG[LA] and

(scale[tiab] or scales[tiab] or instrument[ tiab] or instru-
ments[ tiab] or questionnaire[tiab] or questionnaires[ tiab]
or form[tiab] or forms[tiab] or score[tiab] or scores[tiab] or 
measurement[tiab] or measurements[tiab]) AND

(foot[MeSH] or foot[Title] or feet[Title]or ankle[Title] 
or ankles[Title] or toe[Title] or toes[Title] or heel[Title] or 
heels[Title]) AND

(reproducibility[tiab] OR psychometrics[MeSH] OR 
psychometr*[tiab] OR reliability[tiab] OR validity[tiab] OR 
consistency[tiab] OR cronbach*[tiab] OR agreement[tiab] 
OR precision[tiab] OR test-retest [tiab] OR (test[tiab] 
AND retest[tiab]) OR stability[tiab] OR interrater[tiab] 
OR inter-rater[tiab] OR intrarater[tiab] OR intra-
rater[tiab] OR intertester[tiab] OR inter-tester[tiab] OR 
intratester[tiab] OR intra-tester[tiab] OR interobserver[tiab] 
OR inter-observer[tiab] OR intraobserver[tiab] OR 
intra-observer[tiab] OR intertechnician[tiab] OR 
inter-technician[tiab] OR intratechnician[tiab] OR 
intra-technician[tiab] OR interexaminer[tiab] OR 
inter-examiner[tiab] OR intraexaminer[tiab] OR 
intra-examiner[tiab] OR interindividual[tiab] OR 
inter-individual[tiab] OR intraindividual[tiab] OR 
intra-individual[tiab] OR interparticipant[tiab] OR inter-
participant[tiab] OR intraparticipant[tiab] OR intra-
participant[tiab] OR kappa[tiab] OR kappa’s[tiab] OR 
kappas[tiab] OR repeatability[tiab] OR replicability[tiab] 
OR concordance[tiab] OR intraclass[tiab] OR 
discriminative[tiab] OR discriminant[tiab] OR 
variability[tiab] OR sensitivity[tiab] OR responsiveness 
[tiab] OR interpretability[tiab] OR "ceiling effect" [tiab] 
OR "floor effect" [tiab] OR "Item response model"[tiab] 
OR IRT[tiab] OR Rasch[tiab] OR "Differential item func-
tioning" [tiab] OR DIF[tiab] OR "computer adaptive test-
ing" [tiab] OR "cross-cultural equivalence" [tiab])

Appendix B

See Table 5.

Appendix C: Detailed description of psychometric 
properties for each included instrument

Manchester‑oxford foot questionnaire (MOXFQ)

Ten studies evaluated the psychometric properties of the 
MOXFQ [28–37]. Due to poor quality, no evidence of con-
tent validity or criterion validity was found.

Internal consistency: Moderate positive evidence 
was found in one study with good quality, for which the 
Cronbach’s α coefficients for the unidimensional walking/
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standing, pain and social interaction domains were 0.92, 
0.86, and 0.73, respectively [35].

Reliability: Moderate positive evidence was found for 
the test-retest reliability in one study with good quality; the 
intraclass correlation coefficient (ICC) values for the pain, 
walking/standing and social interaction domains were 0.95, 
0.97, and 0.96, respectively [29].

Measurement error: Moderate positive evidence was 
found in one study that was of good quality [29]. The 
standard error of the mean (SEM) values were 9.70, 7.49, 
and 13.97 for the pain, walking/standing, and social inter-
action domains, respectively, which were smaller than the 
MDC values of 22.64, 17.47, and 32.59, respectively.

Structural validity: Moderate positive evidence was 
found in one study with good quality; the three-factor struc-
ture explained 65.8% of the total variance [35].

Hypothesis validity: For construct validity, strong but 
contradictory evidence was found in two studies with excel-
lent quality. In one study using the American Orthopaedic 
Foot and Ankle Society (AOFAS)—Hindfoot Scale and 
SF-36 as comparators, only one hypothesis was rejected 
among 11 in total [29], while in the other study with SF-36 
as the comparator, 2 of 5 hypotheses were rejected [36]. 
Two other studies supported positive construct validity with 
fair evidence [34, 35]. For discriminant validity, there was 
moderate positive evidence in two studies with fair quality, 
in which 4 and 6 hypotheses were all confirmed with the 
Medical Outcomes Survey (MOS) Short Form—36 (SF-
36) as the comparator [34, 35]. There was no evidence for 
discriminative validity.

Responsiveness: Moderate positive evidence was found 
in one study with good quality showing the change of the 
MOXFQ scores could reflect the direction of the transi-
tion item [29] and in another study with fair quality show-
ing that the hypothesis related to effect sizes was confirmed 
[35].

Interpretability: In one study anchor-based MDC val-
ues were 13 points for each of the MOXFQ walking/stand-
ing, pain, and social interaction domains, while distribu-
tion-based MDC values were 11, 12, and 16 score points, 
respectively [30]. In two other studies, the MIC values 
were found to be 16 for walking, 12 for pain, and 24 for 
social interaction [33, 37]. No ceiling or floor effects were 
observed [28, 29].

Manchester Foot Pain and Disability Index (MFPDI)

Eight studies evaluated the psychometric properties of the 
MFPDI [38–45]. Due to poor quality, there was no evi-
dence on measurement error, criterion validity or content 
validity.

Internal consistency: Moderate negative evidence was 
found in three studies in which unidimensionality was 

rejected [38, 43, 44], while one study supported the unidi-
mensionality of all the domains with Cronbach’s α > 0.70 
[42].

Reliability: Limited negative evidence was found in one 
study with fair quality; none of the ICCs exceeded 0.7 for 
all the domains [38].

Structural validity: Moderate positive evidence was 
found in three studies with fair quality, with 60.8, 62, and 
57% of the total variance explained by a four-factor struc-
ture [43–45].

Hypothesis validity: For convergent validity, lim-
ited positive evidence was found in one study in which 7 
hypotheses were all confirmed using the MOS SF-12 as the 
comparator [38]. There was no evidence for discriminant 
validity or discriminant validity.

Responsiveness: Limited negative evidence was found 
in one study [38]. Only one of 7 hypotheses was confirmed 
with five comparators.

Interpretability: No ceiling or floor effect was observed 
[38].

Foot Function Index (FFI)

Sixteen studies evaluated the psychometric properties 
of the FFI [46–61]. Due to poor quality, no evidence was 
found on reliability, measurement error, content validity, 
criterion validity, or responsiveness.

Internal consistency: Limited negative evidence was 
found in one study with fair quality showing the dimen-
sionality was denied [48].

Structural validity: Limited positive evidence was 
found in one study with fair quality showing that a two-
factor model could explain 65% of the total variance [48].

Hypothesis validity: For convergent validity, moderate 
positive evidence was found in one study with fair quality 
showing that high correlation was found between simi-
lar domains between the FFI and SF-36 [46] and another 
study with fair quality in which 6 hypotheses were all con-
firmed [56]. For discriminant validity, limited negative evi-
dence was found in one study with fair quality in which 3 
of 10 hypotheses were rejected [56]. There was no evidence 
regarding the discriminative validity.

Interpretability: The MDCs of the pain, disability, and 
activity limitation were 28.36, 19.60, and 21.72, respec-
tively [46]. Five studies explored the floor and ceiling effect 
[46, 53, 56, 58, 60]. The domain of the activity limitation 
was found to have floor effect in two studies [46, 53] and 
ceiling effect in one study [46].

Foot and ankle ability measure (FAAM)

Nine studies evaluated the psychometric properties of 
the FAAM [61–69]. Due to poor quality, no evidence on 
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content validity, criterion validity, or responsiveness was 
found.

Internal consistency: Strong negative evidence was 
found in one study with excellent quality showing the uni-
dimensionality was rejected in a group of patients [62].

Reliability: Moderate positive evidence was found in 
one study with good quality. The ICCs for the activities of 
daily living (ADL) and sports domains were 0.89 and 0.87, 
respectively [62].

Measurement error: Moderate positive evidence was 
found in one study with good quality showing the SEMs 
for the ADL and sports domains were 5.7 and 12.3, respec-
tively [62].

Structural validity: Strong positive evidence was found 
in one study with excellent quality showing that more than 
80% of total variance could be explained by either two- or 
three-factor model [62].

Hypothesis validity: For convergent validity, moderate 
negative evidence was found in one study with good qual-
ity showing 2 of 6 hypotheses were rejected using SF-36 
as the comparator [65] and in another study with fair qual-
ity showing that 5 of 10 hypotheses were rejected using 
the Foot and Ankle Outcome Score (FAOS), Numeric Rat-
ing Scale (NRS) for pain and SF-36 as comparators [68]. 
For discriminant validity, one study with good quality had 
moderate positive evidence, showing that 4 hypotheses 
were all confirmed [65] and another study with fair quality 
showed that 6 hypotheses were all confirmed [68]. There 
was no evidence regarding the discriminative validity.

Interpretability: The MDCs were 8 and 9 for the ADL 
and sports domains, respectively [62]. No floor or ceiling 
effect was found [65, 68].

Foot and ankle outcome score (FAOS)

Fourteen studies evaluated the psychometric properties 
of the FAOS [70–83]. Due to poor quality, there was no 
evidence on the measurement error, content validity or 
responsiveness.

Internal consistency: Strong negative evidence was 
found in two studies with excellent quality [73, 78] and two 
studies with fair quality [70, 75] in which unidimensional-
ity was rejected.

Reliability: Limited but conflicting evidence was found 
in two studies. One study with fair quality provided posi-
tive evidence that the ICCs for pain, symptoms, daily 
activities, sports/recreation, and quality of life were 0.847, 
0.787, 0.858, 0.876, and 0.787, respectively [76]. The other 
study with fair quality provided negative evidence showing 
that the ICCs for the same domains were only 0.158, 0.428, 
0.330, 0.100, and 0.057, respectively [79].

Structural validity: Moderate positive evidence was 
found in one study with good quality showing the model 

could explain more than 50% of total variance [70], and 
in another study with fair quality showing a seven-factor 
model could explain 69.83% of total variance [75].

Hypothesis validity: For convergent validity, moder-
ate positive evidence was found in 7 studies. One study 
with good quality provided positive evidence that 35 of 
45 hypotheses were confirmed using SF-36, AOFAS, and 
VAS as the comparators [80]. In four studies with fair qual-
ity providing positive evidence, 1 of 1 [70], 15 of 20 [76], 
4 of 5 [77], and 16 of 20 [83] hypotheses were confirmed, 
respectively. On the other hand, two studies provided nega-
tive evidence with fair quality, in which only 1 of 10 [71] 
and 11 of 20 [83] hypotheses were confirmed, respectively. 
For discriminant validity, positive evidence was found in 
one study with good quality showing that 20 hypotheses 
were all confirmed using SF-36, AOFAS, and VAS as the 
comparators [80]. Meanwhile, positive evidence was also 
found in three studies with fair quality in which 15 of 20 
[76], 15 of 20 [82], and 16 of 20 [83] hypotheses were con-
firmed. There was no evidence regarding the discriminative 
validity.

Interpretability: The MICs for the pain, symptoms, 
daily activities, sports/recreation, and quality of life 
domains were 7.1/12.5, 15.3/12.5, 17.6/13.9, 22.5/32.5, and 
21.9/21.8, respectively, using different anchors in one study 
[81]. The sports/recreation domain was found to have some 
ceiling and floor effects in four studies [70, 79, 82, 83].

Foot health status questionnaire (FHSQ)

Three studies evaluated the psychometric properties of the 
FHSQ [39, 84, 85]. Due to poor quality, no evidence was 
found on internal consistency, reliability, measurement 
error, content validity, hypothesis validity, responsiveness, 
or interpretability. Two studies with fair quality provided 
positive evidence regarding structural validity, in which 
86% [84] and 84% [85] of total variance was explained by a 
four-factor model.

Cumberland ankle instability tool (CAIT)

The psychometric properties of the CAIT were evaluated 
by five studies [86–90]. Due to poor quality, no evidence on 
reliability, measurement error, content validity, hypothesis 
validity, or responsiveness was found.

Internal consistency: Moderate negative evidence was 
found in one study with good quality showing unidimen-
sionality was rejected by the Rasch model [86].

Structural validity: In one study with fair quality, 
66.4% of total variance was explained by a three-factor 
model [88]. In another study, 74.4% of total variance could 
be explained by a two-factor model [90].
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Interpretability: No ceiling or floor effects were 
observed [87, 89]. There was no evidence on the MIC or 
MDC.

Short Musculoskeletal Function Assessment 
Questionnaire—Dysfunction Index (SMFAQ‑DI)

Three studies evaluated the psychometric properties of the 
SMFAQ-DI [46, 61, 91]. Due to poor quality, we did not 
find any evidence regarding the reliability, measurement 
error, content validity, structural validity, hypothesis valid-
ity, or responsiveness.

Internal consistency: Strong negative evidence was 
found in one study with excellent quality showing that the 
unidimensionality was rejected [91].

Interpretability: No floor or ceiling effect was observed 
[46, 91]. MIC or MDC was not explored.

Short Musculoskeletal Function Assessment 
Questionnaire—Bother Index (SMFAQ‑BI)

There were two studies evaluating the psychometric prop-
erties of the SMFAQ [61, 91]. Due to poor quality, we 
found no evidence regarding reliability, measurement error, 
content validity, structural validity, hypothesis validity, or 
responsiveness.

Internal consistency: Strong positive evidence was 
found in one study with excellent quality showing that 
Cronbach’s α for this unidimensional domain was 0.953 
[91].

Interpretability: No floor or ceiling effect was observed 
[61, 91]. MIC or MDC was not explored.

Ankle osteoarthritis scale (AOS)

Four studies examined the psychometric properties of the 
AOS [46, 55, 92, 93]. Due to poor quality, there was no 
evidence on internal consistency, reliability, measurement 
error, content validity, hypothesis validity or responsive-
ness. No ceiling or floor effects were observed [46].

Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMUOI)

One study evaluated the psychometric properties of the 
WOMUOI [46]. Due to poor quality, we did not find evi-
dence on internal consistency, reliability, measurement 
error, content validity, hypothesis validity, or responsive-
ness. Floor effect was observed in the pain domain [46].

Juvenile Arthritis Foot Disability Index (JAFD)

There were two studies evaluating the psychometric prop-
erties of the JAFD [94, 95]. Due to poor quality, we did not 
find evidence on internal consistency, reliability, measure-
ment error, content validity, hypothesis validity or respon-
siveness. Floor effect was observed in the participation 
restriction domain [94].

Oxford ankle foot questionnaire for children (OxAFQ)

Four studies evaluated the psychometric properties of the 
OxAFQ [96–99]. Due to poor quality, there was no evi-
dence on internal consistency, reliability, measurement 
error or responsiveness.

Children’s version

Hypothesis validity: For convergent validity, there was 
strong negative evidence in two studies with good quality. 
In one study using the Child Health Questionnaire (CHQ) 
as the comparator, 3 of 7 hypotheses were rejected [98]. 
In another study also using CHQ, 5 of 9 hypotheses were 
rejected [99]. For discriminant validity, moderate positive 
evidence was found in one study with good quality showing 
that all 24 hypotheses were confirmed [99]. There was no 
evidence regarding the discriminative validity.

Interpretability: The MIDs for the physical, school and 
play, and emotional domains were 8.8, 8.3, and 7.3, respec-
tively [97]. Ceiling effects were found in the school and 
play and emotional domains [98].

Parents’ version

Hypothesis validity: For convergent validity, there was 
moderate but conflicting evidence found in two studies 
with good quality. In one study using the CHQ as the com-
parator, only 1 hypothesis in 7 was rejected [98]. In another 
study also using CHQ as the comparator, 5 of 9 hypothe-
ses were rejected [99]. For discriminant validity, moderate 
positive evidence was found in one study with good quality 
showing that all 27 hypotheses were confirmed [99]. There 
was no evidence regarding the discriminative validity.

Interpretability: The MIDs for the physical, school and 
play, and emotional domains were 19, 9.9, and 9.7, respec-
tively [97]. Ceiling effects were found in the school and 
play and emotional domains [98].

Self‑administered foot evaluation questionnaire 
(SAFE‑Q)

Two studies evaluated the psychometric properties of the 
SAFE-Q [100, 101]. Due to poor quality, we did not find 
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evidence on measurement error, content validity, structural 
validity, hypothesis validity, responsiveness, or interpret-
ability. Limited positive evidence on reliability was found 
in one study with fair quality showing that the ICCs for the 
pain and pain-related, physical functioning and daily liv-
ing, social functioning, shoe-related, and general health and 
well-being domains were 0.78, 0.83, 0.72, 0.81, and 0.82, 
respectively [100].

Self‑reported foot and ankle score (SEFAS)

Psychometric properties of the SEFAS were evaluated by 
three studies [102–104]. Due to poor quality, we did not 
find evidence on reliability, measurement error, content 
validity, structural validity, and responsiveness.

Hypothesis validity: For convergent validity, moderate 
positive evidence was found in two studies with fair quality 
using SF-36 and FAOS as the comparators in which 1 of 
5 and 0 of 5 hypotheses, respectively, were rejected [102, 
104]. For discriminant validity, moderate positive evidence 
was found in two studies with fair quality that both con-
firmed all 3 hypotheses [102, 104].

Interpretability: Ceiling or floor effects were not found 
[102, 104].

Rowan foot pain assessment questionnaire (ROFPAQ)

One study evaluated the psychometric properties of the 
ROFPAQ [105]. Due to poor quality, we did not find evi-
dence on internal consistency, reliability, measurement 
error, content validity, structural validity, hypothesis valid-
ity, responsiveness or interpretability.

Foot impact scale for rheumatoid arthritis (FISRA)

Two studies evaluated the psychometric properties of the 
FISRA [106, 107]. Due to poor quality, we did not find evi-
dence on reliability, measurement error, content validity, 
structural validity, hypothesis validity, responsiveness or 
interpretability. Limited negative evidence on the internal 
consistency was found in one study with fair quality show-
ing that unidimensionality was denied [107].

Diabetic Foot Ulcer Scale (DFUS)

One study evaluated the psychometric properties of the 
DFUS [108]. Due to poor quality, no evidence was found 
for internal consistency, reliability, measurement error, 
content validity, structural validity, hypothesis validity, 
responsiveness, or interpretability.

Diabetic Foot Ulcer Scale—short form (DFUS‑SF)

There were two studies evaluating the psychometric prop-
erties of the DFUS-SF [109, 110]. Due to poor quality, 
there was no evidence on measurement error, content 
validity, structural validity, or responsiveness.

Internal consistency: Moderate positive evidence was 
found in one study with good quality [109]. The Cron-
bach’s α for the leisure, physical health, dependence/
daily life, negative emotions, worried about ulcers/feet 
and bothered by ulcer care domains were 0.90, 0.86, 0.86, 
0.92, 0.83, and 0.74, respectively.

Reliability: Limited negative evidence was found in 
one study with fair quality showing that only the ICC of 
the dependence/daily life domain was above 0.7 [109].

Hypothesis validity: For convergent validity, there 
was moderate but conflicting evidence in both stud-
ies, with good quality [109, 110]. In one study, the only 
explicit hypothesis was confirmed [109]. In another study, 
2 of 3 hypotheses were rejected [110]. There was no evi-
dence on the discriminant or discriminative validity.

Interpretability: Three domains—dependence/daily 
life, negative emotions, and bothered by ulcer care—were 
found to have ceiling effects [110]. No evidence on the 
MIC or MDC was found.

Diabetes Foot Self‑care Behavior Scale (DFSCBS)

The psychometric properties of the DFSCBS were evalu-
ated by one study [111]. Due to poor quality, no evidence 
was found on internal consistency, measurement error, 
content validity, hypothesis validity, responsiveness, or 
interpretability.

Internal consistency: Limited positive evidence was 
found in one study with fair quality showing that the 
Cronbach’s α was 0.73 for the unidimensional instrument 
[111].

Reliability: Limited positive evidence was found in one 
study with fair quality; the ICC was 0.92 for the instrument 
[111].

Structural validity: Limited negative evidence was 
found in one study with fair quality showing that only 39% 
of total variance could be explained [111].

American Orthopaedic Foot and Ankle Society Clinical 
Rating Scale—ankle/hindfoot (AOFAS‑AH)

Seven studies evaluated the psychometric properties of the 
AOFAS-AH [46, 51, 55, 61, 103, 112, 113]. Due to poor 
quality, we found no evidence on internal consistency, 
reliability, measurement error, content validity, structural 
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validity, hypothesis validity, and responsiveness. Mild ceil-
ing effect was found [112].

American Orthopaedic Foot and Ankle Society Clinical 
Rating Scale—midfoot (AOFAS‑M)

The psychometric properties of the AOFAS-M were evalu-
ated by three studies [51, 103, 113]. Due to poor quality, 
evidence was lacking on internal consistency, reliability, 
measurement error, content validity, structural validity, 
hypothesis validity, responsiveness, and interpretability.

American Orthopaedic Foot and Ankle Society 
Clinical Rating Scale—hallux metatarsophalangeal–
interphalangeal joints (AOFAS‑HJ)

Four studies evaluated the psychometric properties of the 
AOFAS-HJ [51, 103, 113, 114]. Due to poor quality, we 
did not find evidence on internal consistency, reliability, 
measurement error, content validity, structural validity, 
hypothesis validity, responsiveness, or interpretability.

American Orthopaedic Foot and Ankle Society 
Clinical Rating Scale—lesser metatarsophalangeal–
interphalangeal joints (AOFAS‑LJ)

The psychometric properties of the AOFAS-LJ were evalu-
ated by four studies [51, 103, 113, 114]. Due to poor qual-
ity, no evidence was found on internal consistency, reliabil-
ity, measurement error, content validity, structural validity, 
hypothesis validity, responsiveness, or interpretability.

Foot and Ankle Disability Index (FADI)

One study evaluated the psychometric properties of the 
FADI [115]. Due to poor quality, we did not find evidence 
on internal consistency, reliability, measurement error, con-
tent validity, structural validity, hypothesis validity, respon-
siveness, or interpretability.

Foot and Ankle Disability Index sport (FADI Sport)

The psychometric properties of the FADI Sport were evalu-
ated by only one study [115]. Due to poor quality, we did 
not find evidence on internal consistency, reliability, meas-
urement error, content validity, structural validity, hypoth-
esis validity, responsiveness, or interpretability.

American orthopaedic foot and ankle society diabetic 
foot questionnaire (AOFAS‑DFQ)

There was one study evaluating the psychometric proper-
ties of the AOFAS-DFQ [117]. Due to poor quality, we did 

not find evidence on internal consistency, reliability, meas-
urement error, content validity, structural validity, hypoth-
esis validity, or responsiveness. The medical care and self-
care domains suffered from low ceiling effects, whereas the 
role emotional, role emotional (SF-36), ADL, role physical, 
and role physical (SF-36) domains all demonstrated high 
floor effects [117].

American academy of orthopaedic surgeons foot 
and ankle questionnaire (AAOS‑FAQ)

Three studies evaluated the AAOS-FAQ [61, 118, 119]. 
Due to poor quality, no evidence was found on internal 
consistency, reliability, measurement error, content valid-
ity, structural validity, hypothesis validity, responsiveness, 
or interpretability.

Sports athlete foot and ankle score (SAFAS)

One study evaluated the psychometric properties of the 
SAFAS [120]. We did not find evidence on internal consist-
ency, reliability, measurement error, content validity, struc-
tural validity, responsiveness or interpretability. For conver-
gent validity, limited positive evidence and limited negative 
evidence were found in a study with fair quality [120]. No 
evidence on the discriminative validity was found.

Hand–foot syndrome specific quality of life 
questionnaire (HFS‑14)

There were two studies evaluating the HFS-14 [121, 122]. 
Due to poor quality, evidence was lacking on reliabil-
ity, measurement error, content validity, structural valid-
ity, hypothesis validity, responsiveness, and interpret-
ability. Strong negative evidence was found in one study 
with excellent quality showing that unidimensionality was 
rejected [122].

Neuropathy and foot ulcer specific quality of life 
instrument (NeuroQol)

The NeuroQol was evaluated by two studies [123, 124]. 
Owing to poor quality, no evidence was found on reliability, 
measurement error, structural validity, or responsiveness.

Internal consistency: Limited negative evidence was 
found in one study in which unidimensionality was rejected 
[123].

Hypothesis validity: For convergent validity, lim-
ited negative evidence was found in one study showing 
the hypothesis was rejected [123]. There was no evidence 
regarding the discriminant or discriminative validity.

Interpretability: One study showed modest floor effect 
[123]; in the other study, the domains of loss/reduction of 
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sensitivity and limitations in daily activities suffered from 
floor and ceiling effects, respectively [124].

Japanese society of surgery of the foot standard rating 
system (JSSF standard rating system)

One study evaluated the psychometric properties of the 
JSSF standard rating system [116]. No evidence was found, 
due to poor quality, on internal consistency, reliability, 
measurement error, structural validity, hypothesis validity, 
responsiveness, or interpretability for any of the five scales.

Visual Analogue Scale—foot and ankle (VAS‑FA)

There were two studies evaluating the psychometric prop-
erties of the VAS-FA [125, 126]. Due to poor quality, we 
did not find evidence on the internal consistency, reliability, 
measurement error, structural validity, hypothesis validity, 
responsiveness, or interpretability.

Cardiff wound impact schedule (CWIS)

One study evaluated the CWIS [127]. Due to poor quality, 
evidence on internal consistency, reliability, measurement 
error, structural validity, hypothesis validity, responsive-
ness, and interpretability was not found.

Musculoskeletal functional assessment (MFA)

One study evaluated the psychometric properties of the 
MFA [112]. Due to poor quality, evidence was not found on 
internal consistency, reliability, measurement error, struc-
tural validity, hypothesis validity, or responsiveness. Mild 
ceiling effects were found on each scale [112].

Questionnaire for usability evaluation of orthopaedic 
shoes pre‑test (QUEOS Pre‑test)

One study evaluated the psychometric properties of the 
QUEOS Pre-test [128]. We did not find evidence on inter-
nal consistency, reliability, measurement error, struc-
tural validity, hypothesis validity, responsiveness, or 
interpretability.

Questionnaire for usability evaluation of orthopaedic 
shoes post‑test (QUEOS Post‑test)

One study evaluated the psychometric properties of the 
QUEOS Post-test [128]. We did not find evidence on 
internal consistency, reliability, measurement error, struc-
tural validity, hypothesis validity, responsiveness, or 
interpretability.

Oswestry disability questionnaire (ODQ)

In the one study [129], no evidence was found on internal 
consistency, reliability, measurement error, structural valid-
ity, hypothesis validity, responsiveness, or interpretability, 
owing to poor quality.

American College of Foot and Ankle Surgeons Scoring 
Scales (ACFAS scoring scale)

One study evaluated the psychometric properties of the 
ACFAS scoring scale [130]. Evidence on internal consist-
ency, reliability, measurement error, structural validity, 
hypothesis validity, responsiveness, and interpretability 
was lacking.

Olerud‑molander ankle score (OMAS)

One study evaluated the psychometric properties of the 
OMAS [131]. Due to poor quality, no evidence was found 
on internal consistency, reliability, measurement error, 
structural validity, hypothesis validity, responsiveness, or 
interpretability.

Patient‑reported outcome measurement information 
system physical function computerized adaptive tests 
(PROMIS PF CAT)

One study evaluated the PROMIS PF CAT [132], but no 
evidence was found on reliability, measurement error, 
structural validity, hypothesis validity, or responsiveness.

Internal consistency: Strong positive evidence was 
found that Cronbach’s α values were >0.9 for all the 
domains [132].

Interpretability: No ceiling or floor effects were 
observed [132]. No evidence on the MIC/MDC was found.

Hand–foot and mucositis symptom and impact 
questionnaire (HAMSIQ)

The psychometric properties of the OMAS were evaluated 
by one study [133]. Due to poor quality, we did not find 
evidence on internal consistency, reliability, measurement 
error, structural validity, responsiveness, or interpretability. 
Limited negative evidence was found on convergent valid-
ity; only one of ten hypotheses was confirmed [133].

Hand–foot skin reaction and quality of life 
questionnaire (HF‑QoL)

HF-QoL was evaluated by one study [134]. Due to poor 
quality, no evidence was found on internal consistency, reli-
ability, measurement error, structural validity, hypothesis 
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validity, responsiveness, or interpretability for either symp-
tom scale or daily activities scale.

Combined foot care confidence scale/foot‑care behavior 
instrument (FCCS‑FCB)

This instrument’s psychometric properties were examined 
by one study [135]. No evidence was found on internal con-
sistency, reliability, measurement error, hypothesis validity, 
responsiveness, or interpretability. The two-factor structure 
could explain only 49.1% of total variance [135].

Salford rheumatoid arthritis foot evaluation part 
A (SAFE‑Part A)

One study evaluated the psychometric properties of SAFE-
Part A [136], but no evidence was found on internal con-
sistency, reliability, measurement error, structural valid-
ity, hypothesis validity, responsiveness or interpretability, 
owing to poor quality.

Diabetic foot self‑care questionnaire of the university 
of malaga (DFSQ‑UMA)

One study evaluated the psychometric properties of the 
DFSQ-UMA [137]. Due to poor quality, we found no evi-
dence on internal consistency, reliability, measurement 
error, hypothesis validity, or responsiveness.

Structural validity: Limited positive evidence was 
found showing that a three-factor structure accounted for 
60.88% of total variance [137].

Interpretability: No ceiling or floor effect was observed 
[137].

Questionnaire for diabetes‑related foot disease (Q‑DFD)

One study evaluated the psychometric properties of the 
Q-DFD [138]. No evidence was found on internal con-
sistency, reliability, measurement error, structural valid-
ity, hypothesis validity, responsiveness, or interpretability, 
owing to poor quality.

Outcome instrument for the foot and ankle version 2 
(OIFA‑2)

One study evaluated the psychometric properties of OIFA-2 
[139]. Due to poor quality, we did not find evidence on 
internal consistency, reliability, measurement error, struc-
tural validity, hypothesis validity, or responsiveness.

Internal consistency: Limited negative evidence was 
found showing that unidimensionality was rejected [139].

Interpretability: No ceiling or floor effect was observed 
[139].

Chronic Ankle Instability Scale (CAIS)

The psychometric properties of CAIS were evaluated 
by one study [140]. Due to poor quality, we did not find 
evidence on internal consistency, reliability, measure-
ment error, structural validity, hypothesis validity, or 
responsiveness.

Interpretability: No ceiling or floor effect was 
observed [140].

Telephone questionnaire

The Telephone Questionnaire was evaluated by one study 
[141]. Due to poor quality, evidence on internal consist-
ency, reliability, measurement error, structural validity, 
hypothesis validity, and responsiveness was lacking.
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