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Abstract
Background: American Orthopedic Foot and Ankle Society Score (AOFAS) is a reliable and reproducible
measurement tool which is commonly used for the assessment of foot and ankle conditions. In this study we aimed
to translate and assess the psychometric properties of the Persian version of AOFAS questionnaire.
Methods: In this study, we enrolled 53 patients with ankle and hindfoot conditions. Our study was conducted
according to five staged cross-cultural adaption steps including translation, synthesis, back translation, expert
committee review, and pretesting. After that reliability of the subjective parts calculated by Cronbach’s alpha and the
intraclass correlation coefficient (ICC) and the reliability of the objective items estimated using Cohen’s kappa test.
Also, construct validity was assessed by testing the Persian AOFAS against the SF-36 questionnaire.
Results: Chronbach’s alpha coefficient was 0.696, which was considered acceptable. Furthermore, the test-retest
reliability measured by using the ICC for the subjective subscales was 0.853 (P<0.001). The reliability of testing
the objective subscales was calculated by using Kappa, which indicated acceptable values. Pearson correlation
coefficient between AOFAS and SF-36 was 0.415 (P=0.008). In addition, floor and ceiling effects were calculated
1.9% and 7.5% respectively.
Conclusion: In our study, Persian translation of AOFAS demonstrated acceptable validity and reliability with no need
to be culturally adapted.
Level of evidence: II
Keywords: AOFAS, Persian, Translation, Validation

Introduction
reliable, valid, and reproducible measurement
tool is required to evaluate and compare the
treatment outcomes in a qualitative manner
(1, 2). Traditional objective instruments are physical
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examination and radiographic measurements. None
of these measurements are representatives of patient
outcomes and foot radiographic findings in particular
are not reproducible in terms of inter and intra
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observer reliability. Recent trend is toward more
subjective patient reported outcome scores (3-12).
American Orthopedic Foot and Ankle Society Score
(AOFAS) is commonly used for the assessment of
foot and ankle conditions, which is comprised of
three domains each assessing a specific feature of the
lower extremity (13). AOFAS contains four anatomic
scales including ankle-hindfoot, midfoot, hallux
metatarsophalangeal-interphalangeal joints, and
lesser metatarsophalangeal-interphalangeal joints.
Each scale consists of three subscale including pain,
function, and alignment with the total value score of
100 in each scale (14). These domains are divided
into objective and subjective sub domains in which
physicians rate to 5 questions while 4 are rated by the
patients.
Due to extensive usage of AOFAS in various studies
by foot and ankle surgeons, we aimed to translate
and assess the psychometric properties of the Persian
version, which can be used in Persian speaking countries
including Iran, Tajikistan, Afghanistan, as well as parts
of Iraq, and Pakistan.

Materials and Methods
Patients
In this study, we enrolled 53 patients from the foot and
ankle clinic from November 2016 to April 2017 after
receiving Institutional Review Board (IRB) approval
from Mashhad
University of Medical Sciences. All of the patients agreed
to complete informed consent form before entering
the study. Inclusion criteria were ankle and hindfoot
conditions and ability to speak Persian fluently. We
excluded patients who were not able to independently
complete the form (illiterate or none fluent speakers),
with radiating pain because of the spine disorders, or
with neuropathic pain such as charcot-marie tooth
disease.

Translation and cross-cultural adaptation
Our study was conducted according to the
recommended five staged cross-cultural adaption steps
which are currently in use (15).These stages consist
of translation, synthesis, back translation, expert
committee review, and pretesting (15).
Translation: at first, three native Persian speakers
including two orthopedists and one non-medical expert
translated the original version of the questionnaire into
Persian.
Synthesis, back translation, and expert committee
review: the translated questionnaires were reconciled
to achieve a unified questionnaire. Next, a native
English speaker, who was also fluent in Persian
language, back translated this version into English,
which was followed by comparing that to the original
one in a meeting to resolve probable contradictions
and ambiguities.
Pretesting: Finally, 20 patients filled the Persian
version to assess face validity and comprehensiveness
of the questionnaire. Face validity indicates that each
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item of a questionnaire is convenient for its overall
concept. Face validity assesses if most people of the
society would percept the same concept from a test.
In other words, it answers to: do the questions really
appear to be valid to the respondents(16). Following
this step, we addressed difficulties in understanding
the description of the items [Figure 1].
Statistical analysis
For statistical analysis, SPSS version 16.0 (SPSS
Inc., Chicago IL) was used. Demographic statistics
were calculated for all variables including frequency,
percentage, mean, and standard deviation (SD).
Also validation and psychometric assessment were
performed using internal consistency, test–retest
reliability, construct validity, and ceiling and floor
effects measurement.
Assessment of psychometric properties
During the first visit, 53 patients were asked to fill out
the Persian AOFAS and the 36-Item Short Form Survey
(SF- 36) questionnaire. Fifty patients filled the AOFAS
questionnaire for the second time during the second
visit after a mean of four days (range: 2 to 7 days).
Patients did not receive any major treatment during this
period, including surgery or injection.

Reliability testing
Reliability estimates the consistency or reproducibility
of a questionnaire by using various tests (17). In this
study, we used Cronbach’s alpha and the intraclass
correlation coefficient (ICC) for the subjective parts
of the questionnaire that was filled by the patients.
Cronbach’s alpha estimates the degree of relationship
and direction of response among the items within
a domain (18). Cronbach’s alpha ranges between 0
to 1 with stronger relationship when it is closer to
1 (18). We also used ICC to assess the similarity in
responses between test and retest after an average
of 4 days. This shows reliability and reproducibility
of the questionnaire (17). ICC value of > 0.70 is often
considered reliable (19).
To test the reliability of the objective items that filled
by two different physicians, we used Cohen’s kappa
test. It is similar to ICC, which is applied to test inter
and intra rater reliability (20). Kappa coefficient closer
to 1 is indicative of higher reliability between the
raters. (20).
Construct validity
Validity estimates the concept that the questionnaire
is supposed to measure (17). By applying a formerly
validated questionnaire in Persian, the construct
validity of a newly translated one can be analyzed. We
used SF-36 questionnaire, which has been previously
validated and translated into Persian (21). Construct
validity was assessed using Pearson’s correlation
coefficient.
Floor and ceiling effects
These effects are measurable in studies with the
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پرسشنامه  AOFASپشت پا

« مشخـصـات فـردي »
سن:

نام و نام خانوادگی:

شماره ملی:

شغل:

شماره پرونده:

آدرس :

تاریخ روز:

سمت درگیر :راست چپ
شماره تماس:

درد 04( :امتیاز)
ندارم

04

خفیف (گهگاهی)

04

متوسط (هر روز)

04

شدید (تقریبا همیشه)

4

عملکرد 04( :امتیاز)
محدودیت حرکتی و نیاز به وسیله کمکی
محدودیتی در فعالیت ندارم
محدودیتی در فعالیت های روز مره ندارم  ,در فعالیت ورزشی و تفریحی محدودیت دارم.
محدودیت در فعالیتهای روزمره و تفریحی دارم .و از عصا استفاده میکنم.

04
7
0

محدودیت شدید در فعالیت های روزمره و تفریحی دارم و از واکر یا ویلچر یا بریس استفاده میکنم.

4

بیش از  6بلوک

5

حد اکثر طول پیاده روی  (:بر حسب بلوک)
 6-4بلوک

0

 3-1بلوک

0

کمتر از  1بلوک

4

سطوح پیاده روی
مشکلی در سطوح نا هموار ندارم

5

در سطوح ناهموار ,پله و سطح شیب دار کمی مشکل دارم.

0

در سطوح ناهموار ,پله و سطح شیب دار مشکل زیادی دارم.

4

اختالل در راه رفتن
ندارم یا خفیف

8

واضح (متوسط)

0

شدید

4

دامنه حرکت در پالن ساژیتال ( فلکشن و اکستنشن)

طبیعی یا محدودیت کم(  33درجه یا بیشتر)

8

محدودیت متوسط (  11تا  92درجه)

0

محدودیت شدید (کمتر از  11درجه)

4

دامنه حرکتی عقب پا ( اورژن و اینورژن)
طبیعی یا محدودیت کم ( 51تا  % 133طبیعی)

6

محدودیت متوسط (  91تا  %54طبیعی)

0

محدودیت شدید (کمتر از  %94طبیعی)

4

پایداری مچ پا و عقب پا

پایدار

8

کامال نا پایدار

4

االینمنت (امتداد)  04 :امتیاز

خوب ,پا پالنتیگراد و میدفوت در االینمنت طبیعی

04

متوسط ,پا پالنتیگراد و درجاتی از اختالل محور در مید فوت  ,عالمت ندارد
بد  ,پا پالنتیگراد نیست و اختالل محور شدید در مید فوت دارد و عالمتدار است.

8
4

Figure 1. Persian version of the AOFAS with acceptable psychometric properties.
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the total was 0.696, which was considered acceptable
[Table 3]. Furthermore, the test-retest reliability
measured by using the ICC for the subjective subscales
was 0.853 indicating a very good intra-rater reliability
(P<0.001). The reliability of testing the objective
subscales was calculated by using Kappa, which
indicated acceptable values. Kappa coefficient was
0.47 for gait abnormality (P<0.001), 0.79 for sagittal
ROM (P<0.001), 0.66 for hindfoot motion (P<0.001),
0.37 for stability (P=0.008), and 0.86 for alignment
(P<0.001).
Pearson’s correlation coefficient between AOFAS and
SF-36 measured for the validity of the Persian version
was 0.415, which was statistically significant (P=0.008)
[Table 2]. In addition, floor and ceiling effects were
calculated 1.9 % and 7.5 % respectively both of which
were small and acceptable.

sample size of at least 50 participants. These effects
are not commonly acceptable if more than 15% of
participants’ responses show the lowest or highest
possible scores. This means that the patients with
the highest or lowest scores cannot be differentiated,
which indicates limited responsiveness and low
content validity when these effects are calculated more
than 15% of the respondents (19).
Results
Demographic characteristics of participants are
summarized in Table 1. The mean scores of AOFAS
taken as test and retest were 75 and 76, respectively.
Also the SF-36 questionnaire had the mean scores of
80 [Table 2].
Chronbach’s alpha coefficient for measuring internal
consistency ranged between 0.631 and 0.783 while

Table 1. Characteristics of patients with the ankle and hind foot problems (N=53)
Age (Mean(SD))
Sex (no. (%))

Affected Side (no. (%))   

32.1 )11.9(

Male

38.0 )70.4(

Female

15.0 )27.8(

Right

38.0 )62.3(

Left

19.0 )35.2(

Both
Diagnosis

Occupation (no. (%))

1.00 )1.90(

Calcaneus Fracture

8.00 )30.8(

Others (talar osteochondral defect, ankle sprain,
Achilles tendon rupture, and ankle ganglion cyst)

12.00 )46.2(

Self-employed

27.0 )64.3(

Ankle Fracture
Student

Teacher

5.00 )11.9(
2.00 )4.80(

Housewife
Educational level (no. (%))  

6.00 )23.1(

8.00 )19.0(

Primary school

8.00 )21.1(

Junior high school

15.0 )39.5(

High School diploma

7.00 )18.4(

Bachelor degree

8.00 )21.1(

Table 2. Average scores of patient with the ankle and hind foot problems and construct validity
expressed by Pearson’s correlation between AOFAS and SF36
Questionnaires

Mean

SD

Pearson correlation

P

AOFAS Retest

76.3

19.5

_

_

SF36

80.4

13.8

AOFAS Test

75.4

20.8

0.415

0.008
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Table 3. Internal consistency and test-retest reliability of the Persian version of the American Orthopedic Foot and Ankle Society
(AOFAS) Ankle-Hindfoot Questionnaire
Cronbach
Alpha

Kappa
Intraclass Correlation

Pain

0.783

_

Maximum walking distance

0.678

_

Internal Consistency

Subjective
domain

Activities limitations
Walking surfaces
Gait abnormality

Objective
domain

Sagittal ROM

Hindfoot motion
Stability

Alignment
Total

0.656
0.653

_
_

Intraclass
correlation

Upper Band

Lower band

0.853

0.917

0.741

<0.001

Sig

0.656

0.474

_

_

_

<0.001

0.656

0.662

_

_

_

<0.001

0.668
0.701
0.631
0.696

Discussion
Several studies have investigated the reliability and
validity of AOFAS questionnaire in patients with ankle
and foot disorders (1, 22-24). In this study, we assessed
the psychometric properties in patients with any ankle
and foot condition (25). Our study revealed an acceptable
reliability and validity for Persian version of this
questionnaire in both subjective and objective domains.
Like the other studies, our study had some limitations.
First, the small number of participants is always a
limitation. SF-36 questionnaire was a general measure,
which could not show a high coefficient although the
correlation was still significant.
The AOFAS questionnaire was translated into Persian
with no need to be culturally adapted. The internal
coherence between each item and the total score was
acceptable. Furthermore, the intra-rater reliability was
measured using the subjective subscales of the Persian
version of the AOFAS questionnaire, which indicated a
very good result. Also, the inter-rater reliability was
calculated using Kappa test.
The intra-rater reliability of subjective subscales in
other studies showed excellent results, which was very
good in our study (22, 24). Our result can possibly
arise from the fact that pain item has a great effect on
subjective scores. Since pain level cannot change during
four days, intra-rater reliability cannot differ during this
short period. In addition, it is possible that subjective
subscales could be recalled easily after a short period
for the retest (24). Comparing kappa and ICC revealed
higher reliability in subjective subscales that might also
be influenced by the pain as noted before.
Validity of the Persian AOFAS was measured by testing
against SF-36, which had been validated into Persian
previously. Choosing SF36 as a questionnaire to validate
another orthopedic one has been recommended (13).
A systematic review revealed no significant construct
validity comparing AOFAS with the SF-36, while there

0.788
0.369
0.856
_

_
_
_
_

_
_
_
_

_
_
_
_

<0.001
0.008

<0.001
_

was a moderate correlation between AOFAS and the other
measures including foot function index (FFI) (1, 26). As
such, it has been suggested to use both AOFAS and SF-36
questionnaires in case of an ankle and hindfoot condition
as they complete each other due to the fact that SF-36
demonstrates the overall patient’s health status whereas
AOFAS measures a specific region’s function (27).
In our study, Persian translation of AOFAS demonstrated
acceptable validity and reliability with no need to be
culturally adapted. Due to the fact that this questionnaire is
shorter than the other foot and ankle assessment tools such
as SF-36 and FFI, it is more appreciable among clinicians
as well as the patients with foot and ankle problems both
for the treatment assessment and the follow-up.
Patient consent: Informed consent was obtained from
the study participant
Disclosure: The authors report no conflict of interest
concerning the materials or methods used in this study
or the findings specified in this paper.
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