
Journal of Athletic Training 2015;50(1):65–70
doi: 10.4085/1062-6050-49.3.42
� by the National Athletic Trainers’ Association, Inc
www.natajournals.org

original research

Evidence of Validity for the Japanese Version of the
Foot and Ankle Ability Measure

Daisuke Uematsu, MS, ATC*; Hidetomo Suzuki, MEd, ATC, CSCS†; Shogo
Sasaki, PhD‡; Yasuharu Nagano, PhD, PT, JASA-AT§; Nobuyuki Shinozuka,
MS, JASA-AT||; Norihiko Sunagawa, MS, JASA-AT*; Toru Fukubayashi, MD,
PhD¶

*Graduate School of Sport Sciences, Waseda University, Saitama, Japan; †Niigata University of Management, Japan;
‡Tokyo Ariake University of Medical and Health Sciences, Japan; §Department of Health and Sports, Niigata
University of Health and Welfare, Japan; ||Waseda University Basketball, Waseda University, Saitama, Japan;
¶Faculty of Sport Sciences, Waseda University, Saitama, Japan

Context: The Foot and Ankle Ability Measure (FAAM) is a
valid, reliable, and self-reported outcome instrument for the foot
and ankle region.

Objective: To provide evidence for translation, cross-
cultural adaptation, validity, and reliability of the Japanese
version of the FAAM (FAAM-J).

Design: Cross-sectional study.
Setting: Collegiate athletic training/sports medicine clinical

setting.
Patients or Other Participants: Eighty-three collegiate

athletes.
Main Outcome Measure(s): All participants completed the

Activities of Daily Living and Sports subscales of the FAAM-J
and the Physical Functioning and Mental Health subscales of
the Japanese version of the Short Form-36v2 (SF-36). Also, 19
participants (23%) whose conditions were expected to be stable
completed another FAAM-J 2 to 6 days later for test-retest
reliability. We analyzed the scores of those subscales for
convergent and divergent validity, internal consistency, and test-
retest reliability.

Results: The Activities of Daily Living and Sports subscales
of the FAAM-J had correlation coefficients of 0.86 and 0.75,

respectively, with the Physical Functioning section of the SF-36
for convergent validity. For divergent validity, the correlation
coefficients with Mental Health of the SF-36 were 0.29 and 0.27
for each subscale, respectively. Cronbach a for internal
consistency was 0.99 for the Activities of Daily Living and 0.98
for the Sports subscale. A 95% confidence interval with a single
measure was 68.1 and 614.0 points for each subscale. The
test-retest reliability measures revealed intraclass correlation
coefficient values of 0.87 for the Activities of Daily Living and
0.91 for the Sports subscales with minimal detectable changes
of 66.8 and 613.7 for the respective subscales.

Conclusions: The FAAM was successfully translated for a
Japanese version, and the FAAM-J was adapted cross-
culturally. Thus, the FAAM-J can be used as a self-reported
outcome measure for Japanese-speaking individuals; however,
the scores must be interpreted with caution, especially when
applied to different populations and other types of injury than
those included in this study.
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Key Points

� The Japanese version of the Foot and Ankle Ability Measure (FAAM-J) was successfully translated and cross-
culturally adapted.

� Evidence of convergent validity, divergent validity, internal consistency, and test-retest reliability for both subscales
of the FAAM-J was obtained.

� The FAAM-J can be used as a self-reported outcome measure for Japanese speakers.

F
oot and ankle injuries are common in sport activities.
Ankle sprains are the most frequent of all athletic
injuries.1,2 The greatest risk factor for an ankle

sprain is a previous ankle sprain, and chronic ankle
instability is a concerning and common result of an initial
ankle sprain.3 With recurrent injuries, such as ankle sprains,
athletes frequently suffer from residual symptoms.4,5

Outcome measures are essential to evidence-based
practice because they offer a basis for clinical decisions.6–8

There are 2 types of outcome measures: clinician rated and
patient rated.8,9 Clinician-rated measures are acquired by

clinicians and primarily collect information about the
disease or injury. Clinician-rated measures address impair-
ments. In contrast, patient-rated measures focus on the data
provided by patients, including information about how
patients perceive the effect of the disease or injury on their
function and participation in Activities of Daily Living
(ADL) and sports. Incorporating patient-based outcome
measures into health care is imperative to fully appreciate
the effect of pathologic conditions on the patient’s overall
health.8,10 A self-reported outcome instrument allows
clinicians to incorporate a patient’s values into the medical
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treatment and to evaluate the effectiveness of interventions
from the patient’s perspective.

Self-reported outcome instruments can be generic or
specific.10 Specific self-reported outcome instruments
address disease, body region, dimension, summary items,
and individual measures.10 Clinicians need to choose a self-
reported outcome instrument based on its intended use.
However, before a self-reported outcome instrument is used
for that purpose, evidence must be provided that includes,
among other items, face validity, content validity, construct
validity, internal consistency, and reliability.10–13 Further-
more, a self-reported outcome instrument needs to be
translated and cross-culturally adapted if it is to be used in
another culture or by speakers of another language.14

More than a dozen self-reported outcome instruments
have been developed for the foot and ankle region.15–17 The
original version of the Foot and Ankle Ability Measure
(FAAM) is 1 of the 4 instruments that provide evidence of
content validity, construct validity, reliability, and respon-
siveness.15,16 To our knowledge, the FAAM has been
translated into German, Persian, and French.18–20 Before
this writing, it had not been translated into Japanese. Thus,
the primary objective of our study was to provide evidence
of the validity and reliability of the Japanese version of the
FAAM (FAAM-J).

METHODS

The Instrument

The FAAM, originally developed by Martin et al,21 has
29 items in its questionnaire, with 21 items (72%) in the
ADL subscale and 8 items (28%) in the Sports subscale.
Each item is scored on a 5-point Likert scale, with 4
representing no difficulty at all; 3, slight difficulty; 2,
moderate difficulty; 1, extreme difficulty; and 0, unable to
do. Therefore, the highest possible scores are 84 for the
ADL subscale and 32 for the Sports subscale. Unanswered
items or N/A responses are not counted in the total score,
and for every item without a response or with an N/A, 4
points are subtracted from the highest potential score. To
calculate percentage values, each total subscale score is
divided by the highest potential score. A higher score
represents a higher level of physical function. At the end of
each subscale, global ratings of functions for ADL (GRF-
ADL) and sport-related activities (GRF-SP) are also
calculated, with 0% indicating the inability to perform
any of the usual daily activities and 100% indicating the
level of function before injury. Additionally, at the end of
the form, patients are asked to rate the current level of
function with a 4-point Likert scale (normal, nearly normal,
abnormal, or severely abnormal). Patients rate each item
according to the difficulty they encounter with each task
because of their foot and ankle condition. We obtained
permission from the developers to translate and adapt the
FAAM (R.L. Martin, oral communication, 2012).

Short-Form 36, Version 2, Health Survey

The Short-Form 36, Version 2 (SF-36v2, commonly
known as the SF-36), Health Survey is a generic, self-
reported outcome instrument for measuring a range of the
effects of a condition or disease on patients.22,23 It consists
of 8 subscales: (1) Physical Functioning (PF), (2) Role-

Physical, (3) Bodily Pain, (4) General Health Perception,
(5) Vitality, (6) Social Functioning, (7) Role-Emotional,
and (8) Mental Health (MH). Each subscale has a 0 to 100
score range, and a higher score represents a better health
status. The Japanese version of the SF-36 was validated by
Fukuhara et al.24,25

Translation and Cross-Cultural–Adaptation Process

We conducted the translation and cross-cultural–adapta-
tion process in accordance with the guidelines set by the
International Society for Quality of Life Assessment.14 The
forward translation of the original version of the FAAM
was performed by 2 independent, native Japanese transla-
tors (T1 and T2) with extensive English expertise, who had
no medical background. In a consensus meeting, T1 and T2
discussed the discrepancies and agreed on the preliminary
version of the FAAM-J. Translator 3, a native Japanese
speaker with medical expertise and broad experience in
translating medical literature, rated the preliminary version
of the FAAM-J in terms of clarity, common language use,
and conceptual equivalence, creating the forward-transla-
tion version of the FAAM-J. Translators 4 and 5, native
Japanese speakers with extensive translation experience,
then translated the forward-translation version of the
FAAM-J back into English (back-translation version of
the FAAM-J). Translator 6, a native American-English
speaker with no medical background, compared the back-
translation version of the FAAM-J with the original FAAM
for conceptual equivalence to make further adjustments as
needed. A committee reviewed and discussed the disagree-
ments and possible modifications and agreed on the prefinal
version of the FAAM-J. We pilot tested the prefinal version
of the FAAM-J on 20 collegiate students for accuracy of
wording and ease of understanding; no difficulties were
noted during that process.

Participants

Competitive athletes with foot and ankle injuries, from 7
competitive, collegiate varsity teams (men’s basketball [n¼
1; 14%], women’s basketball [n¼ 3; 43%], men’s rugby [n
¼ 1; 14%], men’s soccer [n ¼ 1; 14%], and men’s
gymnastics [n ¼ 1; 14%]) from 3 institutions participated
in the study. Athletes’ foot and ankle injuries included in
the study were musculoskeletal and originated during sports
participation. Participants were excluded if they had
injuries to the lower back, hip, knee, lower leg, ankle, or
foot regions within the previous 6 months before the study.
Other exclusion criteria were a history of surgery to the
above-mentioned areas, coexisting musculoskeletal injuries
in other body parts, or chronic conditions, such as
systematic inflammatory rheumatic disease, neurologic or
vascular conditions, cancer, diabetes mellitus, alcohol
abuse, or psychiatric disorders.21

Injury Classification

The locations and injury types were categorized in a
system modified from previous literature.26 The locations of
injury were the Achilles tendon, ankle, foot, and toes. The
types of injuries included fractures (traumatic); stress
fractures (overuse); other bone injuries, dislocations or
subluxations; tendon ruptures; sprains (injury of joint or
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ligaments or both); lesions of meniscus or cartilage; strains
or muscle ruptures or tears; contusions, hematomas, or
bruises; tendinosis or tendinopathy; bursitis; lacerations,
abrasions, or skin lesions; and muscle cramps or spasms.26

Data Collection

Before the study, each participant signed an informed
consent release and was asked to complete the FAAM-J and
SF-36. The forms were given to the participant once he or
she had a condition with an acute or chronic onset and
sought medical attention from team medical personnel
while the nature of the condition and the inclusion-
exclusion criteria were confirmed. For reliability testing,
19 of the 83 participants (23%), whose conditions were
expected to remain stable (ie, chronic state, no treatments),
were asked to fill out the forms again 2 to 6 days after the
initial recording. This study was approved by the
institutional review board of Waseda University.

Statistical Analysis

To examine the convergent validity, we analyzed
correlations between the ADL and Sports subscales of the
FAAM-J and the PF subscale of the SF-36 with the Pearson
product moment correlation coefficient. Similarly, we
analyzed the correlations between the ADL and Sports
subscales of the FAAM-J and the MH subscale of the SF-36
to assess the divergent validity. The a priori a level for this
analysis was set at .05. Also, the Pearson product moment
correlation coefficients between the ADL subscale of the
FAAM-J and the GRF-ADL and the Sports subscale of the
FAAM-J and the GRF-SP were calculated.

A Cronbach a coefficient was determined to assess the
internal consistency. The standard error of measurement

(SEM) for each subscale score was calculated as SEM ¼
r
ffiffiffiffiffiffiffiffiffiffiffi

1� r
p

, where r was the standard deviation of the score,
and r was the coefficient a. The error associated with a
score at a single time point was acquired by calculating a
95% confidence interval (95% CI).

Test-retest reliability was examined with the intraclass
correlation coefficient (ICC [2,1]). To confirm there was no
systemic bias between the test and retest sessions, a paired t
test was performed. We determined the SEM using the ICC
test-retest reliability coefficient. The SEM was multiplied
by

ffiffiffi

2
p

, and a 95% CI was calculated to determine the
minimal detectable change (MDC). All statistical analyses
were performed using SPSS (version 20.0; IBM Corp,
Armonk, NY).

RESULTS

Participants

Eighty-three participants (59 men [71%] and 24 women
[29%]) with foot and ankle injuries volunteered for the
study. The demographic information, injury types, and
injury location are presented in the Table. The predominant
body part involved was the ankle, and the most-frequent
injury type was a sprain.

Translation and Cross-Cultural Adaptation

No major difficulties were encountered during the
translation and cross-cultural adaptation process. As expect-
ed, we found a few minor discrepancies during the forward-
translation process; however, the translators reached agree-
ment. In item 5 of the Sports subscale, cutting was translated
as kattinngu in katakana (a Japanese alphabet for foreign
words) by 1 translator and as houkoutenkan (literally
‘‘change of direction’’ in Japanese) by the other translator.
We decided to use houkoutenkan rather than kattinngu
because we thought kattinngu described a sport-specific
maneuver and was appropriate if the FAAM was intended
only for athletes and physically active individuals. Further-
more, kattinngu seemed too technical a term in Japanese for
the general population, which, therefore, might be misinter-
preted by many individuals who did not understand the
meaning of the word. In addition, we thought that because
houkoutenkan was listed in the Sports subscale, people
would understand the word houkoutenkan within a sports
activity context. Therefore, houkoutenkan would be correctly
interpreted by respondents. In contrast, in item 7 of the
Sports subscale, the word technique was translated as gihou
by 1 translator, but we agreed to use tekunikku, literally
written as technique in katakana, because it is more often
used in the Japanese language than gihou is. After initial
corrections of the minor discrepancies, no further difficulties
were noted during the translation, evaluation, or pilot-testing
processes.

Convergent and Divergent Validity

Statistical analyses revealed correlation coefficients of
0.86 between the ADL subscale and the PF section of the SF-
36 (P , .001) and 0.75 between the Sports subscale and the
PF section of the SF-36 (P , .001). Also, the ADL subscale
had a correlation coefficient of 0.29 with the MH section of
the SF-36 (P ¼ .007), and the Sports subscale had a
correlation coefficient of 0.27 with the MH section of the SF-
36 (P ¼ .013). In addition, the ADL subscale showed
correlation coefficients of 0.89 (P , .001) and 0.80 (P ,
.001) with the GRF-ADL and GRF-SP, respectively,

Table. Participants’ Demographic and Injury Information

Participants Value, No. (% or Range, SD)

Age, y 20.3 (18–24, 63.7)

Sex, n ¼ 83

Male 59 (71)

Female 24 (29)

Foot and Ankle Ability Measure score, %

Activities of Daily Living subscale 74.2 (0–100, 629.4)

Sports subscale 52.1 (0–100, 635.7 )

Injury location (n ¼ 83)

Ankle 63 (76)

Foot 19 (23)

Toe 1 (1)

Injury classification (n ¼ 83)

Sprain (injury of joint and/or ligaments) 71 (86)

Fracture (traumatic) 2 (2)

Lesion of meniscus or cartilage 2 (2)

Other bone injuries 2 (2)

Stress fracture (overuse) 2 (2)

Tendinosis/tendinopathy 2 (2)

Contusion/hematoma/bruise 1 (1)

Other 1 (1)
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whereas the Sports subscale correlation coefficients were
0.80 (P , .001) and 0.87 (P , .001), respectively.

Internal Consistency

The Cronbach a for internal consistency was 0.99 for the
ADL subscale (P , .001) and 0.98 for the Sports subscale
(P , .001). The SEM for the ADL subscale was 2.9 and the
MDC at 95% CI was 68.1, whereas the SEM for the Sports
subscale was 5.0 and the MDC at 95% CI was 614.0.

Test-Retest Reliability

A paired t test revealed no systemic bias between the test
and retest scores for both ADL (P¼ .096) and Sports (P¼
.848) subscales. Both subscales were shown to have
excellent reliability. The MDC at 95% confidence was
66.8 for the ADL subscale and 613.7 for the Sports
subscale.

DISCUSSION

Clinician-rated measures relate to impairment-oriented
data, such as strength, pain, swelling, and range of motion,
and provide information of an uncertain clinical utility.6,27

Although valuable in many ways, those measures should
not be used alone.9 Patient-rated measures reflect patients’
values and their perceptions of the condition they suffer
from,8,10 and they provide the patient-oriented evidence that
is directly related to the interests of the patients. Moreover,
a recent study28 indicated that clinician-rated and patient-
rated outcome measures assess different aspects of health
status. Thus, it is important to incorporate both types of
outcome measures into the clinical decision-making
process.

Our study provided evidence for translation, cross-
cultural adaptation, convergent validity, divergent validity,
internal consistency, and test-retest reliability for both
subscales of the FAAM-J. Therefore, the use of the FAAM-
J as a self-reported outcome measure for the foot and ankle
region was validated with some limitations.

Although the concepts are related, face validity addresses
whether an instrument is measuring what it is designed to
measure, whereas content validity is concerned with
adequacy, or the extent to which the items in an instrument
measure the domain of interest.13,29 Not only experts but
also patients need to participate in developing an
instrument.10,11 The original version of the FAAM went
through a rigorous item-selection process in which both
expert clinicians and patients participated, using item-
reduction theory.21 The evaluation of face and content
validity is qualitative and subjective, but the meticulous
process in the development of the original version of the
FAAM, which incorporated both the expert clinicians’ and
the patients’ values and opinions, provided evidence for its
face and content validity.

The construct validity of an instrument is determined by
evaluating the correlation between the tested instrument
and other measures that are logically hypothesized from a
relationship between the patient’s health status and the
construct. Also, there are 2 types of construct validity:
convergent and discriminant (divergent).13 Evidence for
convergent validity is provided when the instrument is
shown to have a strong correlation with other measures of

the same construct. Divergent validity occurs when the
relationship is weak or nonexistent between the score on the
tested instrument and measures of a different construct. The
constructs that the FAAM is intended to measure are
functional limitations to the foot and ankle regions and
activity restrictions. In this study, as expected, both
subscales of the FAAM-J had high correlations with the
PF and low correlations with the MH sections of the SF-36.
The correlation coefficients with PF were 0.86 for the ADL
subscale and 0.75 for the Sports subscale, whereas those
with MH were 0.29 for the ADL subscale and 0.27 for the
Sports subscale. Furthermore, our results were in accor-
dance with the original and French versions of the
FAAM.20,21 Thus, the subscales of the FAAM-J were
correlated with the PF aspect of the patients’ health status
but not with the MH aspect, providing evidence for the
convergent and divergent validity of the FAAM-J.

Internal consistency is the extent to which the items in an
instrument are measuring different aspects of the construct
and is associated with an error within a single measure.
Internal consistency is commonly assessed with correla-
tions between all items in the instrument. In this study, the
Cronbach a for internal consistency was 0.99, with an SEM
of 2.9 for the ADL subscale, and 0.98, with an SEM of 5.0
for the Sports subscale. The 95% CI with a single measure
was 68.1 and 614.0 for respective subscales. The 95% CI
value for the Sports subscale of the FAAM-J was different
from the values found for the original and French versions
of the FAAM.20,21 Although speculative, several sources of
the discrepancy were possible. First, the patient population
could be a source of the discrepancy; adults (age¼ 41.2 6
16.3 years for the original version and 50.5 6 14.6 years
for the French version) were the participants in the other 2
studies, whereas young, competitive athletes (age¼ 20.3 6
3.7 years) were the participants in this study. Second, the
proportions of various injury locations and types varied
among the studies. In our study, the locations and types of
injuries were largely acute ankle sprains, which was
expected because we studied competitive collegiate ath-
letes.1

Reliability relates to the stability of the scores with
repeated measures when no change to the health status is
expected and is assessed by the test-retest measure. The
evidence for the reliability of the FAAM-J was provided
with the high ICCs for the ADL and Sports subscales. The
MDC value for the Sports subscale was different from the
values in the original and French versions. A possible
explanation, along with the above-mentioned sources of
discrepancies, may be the time between the test and retest;
it was 4 weeks in the original version and 2 days in the
French version, whereas it was 2–6 days in this study.

The FAAM has been widely used as a self-reported
outcome measure to assess (1) the functional limitations and
activity restrictions caused by various pathologic conditions
of the foot and ankle region and (2) the effectiveness of
interventions that clinicians provide. Such conditions
include foot and ankle trauma,17 acute ankle sprain,30

plantar heel pain,31 plantar fasciitis,32 ankle arthrodesis,33

ankle arthritis,34 chronic ankle instability,35–37 recurrent
peroneal subluxation,38 and diabetes.39,40 The original
version of the FAAM, along with 3 other questionnaires,
provided evidence for content validity, construct validity,
reliability, and responsiveness to support their use.16 Also,
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the FAAM and the Foot and Ankle Disability Index, a
prototype of the FAAM, were considered to be the most-
suitable self-reported outcome instruments for chronic
ankle instability during a systemic review.15 Therefore,
we deemed it appropriate and valuable to translate and
cross-culturally adapt the FAAM for its use in Japanese.

Furthermore, a standard method of assessment allows
comparisons of different treatment methods.41 The preva-
lent use of the FAAM enables clinicians to make such
comparisons for better clinical decisions. Thus, a cross-
culturally adapted version of the FAAM is beneficial not
only for the individuals who speak that language but also
for those who speak the languages used in the other
versions of the FAAM.

A recent study42 showed that people with functional
ankle instability (FAI) had lower FAAM scores and SF-36
physical component summaries. In addition, both the ADL
and Sports subscales of the FAAM for FAI were positively
correlated with the SF-36 Physical Component Summary
and related subscales but not with the Mental Component
Summary. Furthermore, the scores of the FAAM were
correlated with the PF subscale to a greater degree than
with the Physical Component Summary or other subscales
of the Physical Component Summary. Therefore, although
the functional limitations caused by FAI contribute to the
health-related quality-of-life score, the FAAM primarily
captured, and was more specific to, a physical dimension,
and other factors contributed to the overall health-related
quality of life. Thus, clinicians need to be careful about the
dimensions they intend to capture with the FAAM.

The current study had some limitations. First, although
our translation process was in accordance with the
guidelines in previous literature,14 there were limitations
to our validation process with classic test theory; namely,
classic test theory focuses only on the whole test score and
disregards the interaction between a respondent’s ability
and the characteristics of the item, such as difficulty, and
each item’s sensitivity to the respondent’s ability level,
whereas item-reduction theory can account for those
factors. A study using item-reduction theory indicated that
some items in a self-reported outcome instrument are more
culture specific than others are,43 whereas our study did not
address that issue because the classic test theory was
applied. Additionally, the FAAM-J was compared with the
original version of the FAAM and the SF-36, and hence, the
reliability and validity of the FAAM-J were confined to
those instruments. Therefore, although our method was
similar to that of the development of the French version of
the FAAM, future researchers need to address those
limitations within the FAAM-J.

Second, the characteristics of our participants were
different than those tested for the original and French
versions of the FAAM. Specifically, this study was
conducted on young, competitive athletes, whereas the
previous 2 studies were of adults in a general population. A
previous investigation44 showed that the SF-36 scores of
uninjured, elite athletes differed slightly from the age-
matched norm values, and that trend was more substantial
among women. Another study of physically active
individuals showed that the uninjured control group, as
well as the FAI group, had better PF subscale scores than
the general population did, whereas only the uninjured
controls had better PF scores than the age-matched

population.42 However, both the control and FAI groups
had Mental Component Summary scores similar to those of
the general population, although they were below those of
the age-matched population. Furthermore, the magnitudes
of functional limitations, participation restrictions, and
disabilities experienced by injured individuals might vary
according to the expected normal levels for each person.45

Therefore, further evidence is needed on this aspect of the
FAAM-J, and the scores of the FAAM-J must be
interpreted with caution when applied to a general
population.

CONCLUSIONS

This study provides evidence for translation, cross-
cultural adaptation, convergent and divergent validity,
internal consistency, and test-retest reliability for the
FAAM-J. Thus, the FAAM-J can be used as a self-reported
outcome measure of an athletic population of Japanese-
speaking individuals with acute ankle injuries; however, the
scores of the FAAM-J must be interpreted with caution,
especially when applied to different populations and other
types of injury.
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