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ABSTRACT

Objective: The American Orthopedic Foot and Ankle Association (AOFAS) Midfoot scale is one of the most popular outcome measures for
evaluating midfoot pathologies. We aimed to obtain a valid and reliable Turkish translation of the AOFAS Midfoot scale.

Methods: Fifty-seven patients with midfoot pathologies were included, and the mean age was 38.47+12.54. To appraise construct validity,
correlations were applied with the visual analog scale (VAS), the Turkish version of the foot and ankle ability scale (FAAM), and the 12-item short
form health survey.

Results: The AOFAS Midfoot-Turkish scale had adequate internal consistency (a=0.75) and test-retest reliability [intraclass correlation coefficient
(ICC)2A=O.86 for function, and ICC, ,=0.95 for total score]. The AOFAS Midfoot-Turkish scale total score had a moderate to strong correlation
with VAS activity and FAAM-ADL, FAAM-Sports, and PCS-12 (rho=-0.69, p=0.001; rho=0.88, p=0.001, r=0.86, p=0.001, and r= 0.68, p=0.001,
respectively). The lowest correlation was found between the AOFAS Midfoot-Turkish and the MCS-12 (rho=0.37, p=0.004).

Conclusion: The Turkish version of the AOFAS Midfoot scale is a reliable and valid outcome measurement instrument that can be used to
evaluate Turkish-speaking individuals with various midfoot pathologies, especially Lisfranc injuries.
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6z
Amag: Amerikan Ortopedik Ayak ve Ayak Bilegi Dernegdi (AOFAS) orta ayak 6lcedi, orta ayak patolojilerinin degerlendirilmesinde en popiiler
sonug Sl¢ltleri arasindadir. AOFAS Orta Ayak dlceginin gegerli ve givenilir Tirkge cevirisine ulasmayi amacladik.

Gereg ve Yontem: Calismaya orta ayak patolojisi olan 57 hasta dahil edildi ve yas ortalamasi 38,47+12,54 idi. ileri-geri ceviri prosediirii kullanildi.
I¢ tutarlih@ dlgmek icin Cronbach alfa (a) kullanildi. Yapi gecerliligini dederlendirmek icin gorsel analog dlcedi (VAS), ayak ve ayak bilegi yetenek
6lcedi'nin (FAAM) Turkge versiyonu ve 12-maddelik kisa form saglik anketi ile korelasyonlar uyguland.

Bulgular: AOFAS Midfoot-Tirkce dlcegdi yeterli i¢ tutarliliga (a=0,75) ve test-tekrar test givenilirligine fonksiyon icin [sinif ici korelasyon katsayisi
(ICC),,=0,86 ve toplam puan igin ICC, =0,95) sahipti. AOFAS Midfoot-Tirkge Slgegi toplam puani, VAS-aktivite ve FAAM-ADL, FAAM-Sports
ve PCS-12 ile orta ila guicli bir korelasyona sahiptir (rho=-0,69, p=0,001; rho=0,88, p=0,001, r= 0,86, p=0,001 ve r= 0,68, p=0,001). En distk
korelasyon AOFAS Midfoot-Turkge ile MCS-12 arasinda bulundu (rho=0,37, p=0,004).
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Sonug: AOFAS Orta Ayak 6lgeginin Tirkge versiyonu, Lisfranc yaralanmalari basta olmak Uzere ¢esitli orta ayak patolojileri olan Tirkge konusan
bireylerin degerlendirilmesinde kullanilabilecek glvenilir ve gecerli bir sonug dlgtim aracidir.

Anahtar Kelimeler: Turkce, lisfranc, AOFAS, tarsal kemikler, tarsometatarsal eklem, sonug 6l¢itd, psikometri

INTRODUCTION

Footandankleinjuries are the most common musculoskeletal
disorders that greatly affect patients’ quality of life (Qol)
and functionality (1). Tarsometatarsal (Lisfranc) joint injuries
are relatively rare (9-14/100.000/person-years), and missed
diagnosis and inadequate treatment are common (2).

Many scales have been developed for academic or clinical
purposes (3). The American Orthopedic Foot and Ankle
Society (AOFAS) score is an extensively used clinical
outcome measure, particularly designed to assess the foot
and ankle (4). It has four anatomical subdivisions: proximal
to distal, ankle to hindfoot, midfoot, and forefoot, including
the hallux and lesser toes (5). It consists of objective
and subjective items measuring pain, functionality, and
alignment (5). The scales have been used for 30 years with
unabated frequency (4).

The original scales are difficult to administer to non-English
speakers. The different parts of scales are translated into
various languages (6-9). The Turkish version of the AOFAS
Hindfoot and Forefoot has been published (10,11). In this
study, we aimed to present a reliable, valid, cross-culturally
adapted Turkish version of the AOFAS Midfoot Scale.

METHODS

Procedure

Fifty seven patients with midfoot injuries who applied to
the orthopedic clinic between July 2021 and July 2022 and
met the inclusion criteria included in the study. Informed
consent was obtained from the participants. The local
Bakirkdy Dr. Sadi Konuk Training and Research Hospital
Ethics Committee approved the study (decision no:
2021-13-02, date: 05.07.2021). The study was registered in a
clinical trial (NCT05246488).

ELIGIBILITY CRITERIA
Those between the ages of 18 and 65

Those who have the ability to read and write Turkish and
follow simple instructions,

Those diagnosed with midfoot/ tarsometatarsal joint
pathologies

Those who have surgical treatment of Lisfranc injuries with at
least 1 year of follow-up

Figure 1. Eligibility and exclusion criteria

The eligibility and exclusion criteria are presented in Figure
1. The sociodemographic and medical data of the patients
were recorded. Exceeding the recommendation of at least
five patients per item, 57 patients were included, including
8.14 patients for each of the seven items on the AOFAS
Midfoot scale (12).

Measures

AOFAS Midfoot Scale

The seven-item AOFAS Midfoot scale is a questionnaire
specifically designed for the midfoot. The scale consists
of three subsections: pain, function, and alignment, and is
represented by 40, 45, and 15 points, respectively. Between
0 and 100, higher scores indicate better results (5).

Visual Analog Scale (VAS)

The VAS was used to evaluate pain subjectively. Patients
used a 10- cm line, which ranged from no pain (0) to the
most acute pain (10), to assess their pain levels at rest, during
activity, and at night. Measuring the marking projection on
the ruler yields the score (13).

Foot and Ankle Ability Measure (FAAM)

FAAM is a PROM used to evaluate region-specific
physical functions. The questionnaire was divided into two
subscales: Activity of daily living (FAAM-ADL/21- items)
and sports (FAAM-Sports/7- items). The questionnaire was
evaluated using a 5- point Likert scale, ranging from “none
at all” to “unable to do"”. The item scores for the FAAM-
ADL subscale, which ranges from 0 to 84, and the FAAM-
Sports subscale, which ranges from 0 to 32, were converted
into percentage scores. Higher scores represent the higher
function (14).

Short Form-12 Health Survey (SF-12)

The SF-12 is a simpler form of the SF-36 questionnaire that
evaluates perceived health-related Qol. The questionnaire

EXCLUSION CRITERIA
Those who are under 18 years of age and over 65 years of age

Those with hearing and vision pathologies and those who
cannot mobilize independently

Those with acute trauma, wounds, and infections in the lower
extremity

Those with a history of peripheral neuropathy, heterotopic
ossification, and post-traumaticarthritis in the lower extremity
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AOFAS-Orta Ayak Tiirkce Skalas:

L. AGRI (40 puan)
* Hig yok 40
* Hafif ve nadiren 30
* Orta derecede ve her giin 20
» Ciddi ve neredeyse her zaman 0
IL FONKSIYON (45 puan)
Aktivite kisithhklan, destek ihtiyaca
* Kisithilik yok, destek ihtiyaci yok 10
* Giinliik yagam aktivitelerinde kisitlilik yok. eglence aktivitelerinde kisithilik, destek ihtiyaci yok 7
* Giinliik yagam aktivitelerinde ve eglence aktivitelerinde kisithilik, baston kullanma 4
+ Giinlik yagam aktivitelerinde ve eglence aktivitelerinde ciddi kisithlik, walker. koltuk degnegi, 0
tekerlekli sandalye kullanma
Ayakkab: gereksinimleri
* Modaya uygun ve geleneksel ayakkabi, tabanlik kullanimi yok 5
* Rahat ayakkaby. tabanlik kullanimi var 3
*Modifiye edilmig ayakkabi veya breys kullanimi var 0
Maksimum yiiriime mesafesi, kilometre
* 3 km’den fazla (20 dakikadan fazla) 10
* 2-3 km (15-20 dakika) 7
* 500 m-1.5 km (5-10 dakika) 4
* 500 metreden az (5 dakikadan az) 0
Yiiriime yiizeyi
* Her zeminde zorlanmadan yiiriime 10
* Engebeli zemin, merdiven ve yokuslarda hafif zorlanma 5
* Engebeli zemin, merdiven ve yokuglarda ciddi zorlanma 0
Yiiriime bozuklugu
* Hig yok veya ¢ok hafif 10
* Orta derecede 5
* Belirgin 0
III. DIZILIM (15 puan)
- Iyi, plantigrade ayak, orta ayak dizilimi iyi 15
* Orta, plantigrade ayak. orta ayagin diziliminde hafif bozukluk var, semptom yok 8
= Kotii, nonplantigrade ayak, ciddi dizilim bozuklugu var, semptom var 0
VI. TOPLAM PUAN (100 puan)
Agn puam + Fonksiyon puani + Dizilim puant
Toplam puan / 100

Figure 2. Turkish version of the American orthopaedics foot and ankle society midfoot scale

comprises 12 items, with seven items focusing on the
physical components (PCS-12) and five items addressing
the mental components (MCS-12). For each metric, scores
range from 0 to 100; a higher score is correlated with a
higher QoL (15).

Study Protocol

Dr. Harold Kitaoka permitted the translation of the scale
into Turkish. The cross-cultural adaptation was conducted in
five phases following the Beaton guidelines (16). During the
first phase, two translators translated the scale into Turkish.
These translators were 8-years experienced physiotherapists
and blinded and unbiased researchers who both were native
Turkish speakers. In the second phase, a bilingual individual
compared and reviewed both translations. During the third
phase, the Turkish version was subjected to back-translation
into English by two proficient native English speakers who
also had a strong command of Turkish. During the fourth
phase, a committee of four translators compared the back-
translated version of the AOFAS Midfoot scale with the
original English version. During the translation process, the
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translators realized that the term “blocks” is not used to
describe distance in daily Turkish. Akbaba et al. (10) replaced
the term “blocks” with the phrase “200 meters” and
included duration in the Turkish translation of the AOFAS
ankle-hindfoot scale. Therefore, “blocks” was replaced
with “200 meters” and walking duration was added to the
scale. The pre-final version of the AOFAS Midfoot Turkish
(AOFAS Midfoot-T) scale was developed for field testing.
Thirty appropriate patients with midfoot injuries were given
the pre-final version during the final phase (Figure 2). After
filling out the form, patients were interviewed regarding any
challenging questions or unfamiliar terminology.

Measurement error, internal consistency, and test-retest
reliability were used for measuring reliability. Construct
validity was evaluated using hypothesis testing, measuring
the degree of correlation between the AOFAS Midfoot-T
and VAS scores, as well as the Turkish versions of FAAM,
PCS-12, and MCS-12. The hypothesis stated that the total
AOFAS Midfoot-T score had a strong positive correlation
(correlation coefficient of 0.70 or greater) with the FAAM
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score because theymeasuredsimilar constructs. Additionally,
it was expected that the total AOFAS Midfoot-T score
would have a moderate negative correlation (correlation
coefficient between 0.50 and 0.70) with VAS scores because
they measure related but dissimilar constructs. Furthermore,
it was predicted that the total AOFAS Midfoot-T score
would have a moderate positive correlation (correlation
coefficient between 0.50 and 0.70) with the PCS-12 score
because they measure related but dissimilar constructs.
Lastly, it was anticipated that the total AOFAS Midfoot-T
score would have a weak positive correlation (correlation
coefficient between 0.30 and 0.50) with the MCS-12 score
because it measures unrelated constructs.

The VAS, validated Turkish versions of the FAAM and SF-
12, AOFAS Midfoot-T scale, and VAS were completed by all
patients. All patients successfully completed the subjective
component of the AOFAS Midfoot-T scale. The clinician
evaluated the quantitative component of the AOFAS
Midfoot-T scale. The second assessment, in which patients
re-applied the AOFAS Midfoot-T scale, was performed
within a week following the first evaluation to determine the
test-retest reliability of the translated form. No intervention
was administered during this timeframe to reduce the
likelihood of immediate clinical changes. The reliability
analysis was restricted to patients who indicated “no clinical
change”.

Statistical Analysis

All statistical analysis were conducted using the Statistical
Package for the Social Sciences version 20.0 (SPSS Inc.,
Chicago, IL,USA). The statistical significance level was p<0.05.
The ICC was computed to assess the test-retest reliability.
Reliability with an ICC exceeding 0.75 was deemed excellent
(17). The internal consistency of the AOFAS Midfoot-T scale
was assessed by calculating Cronbach’s alpha (o) coefficient
upon the initial completion of the scale. An a value ranging
from 0.70 to 0.95 was considered acceptable reliability (17).
The measurement error was evaluated using the standard
error of measurement (SEM). The square root of (1-ICC)
was multiplied by the standard deviation of the scores to
calculate the SEM. MDC95 was determined by multiplying
the SEM by 1.96 and then multiplying the result by the
square root of 2. The investigation of construct validity
involved testing predetermined hypotheses and analyzing
the Pearson correlation coefficient. The correlation strength
was classified as weak when it was less than 0.50, moderate
when it was between 0.5 and 0.70, and strong when it was
greater than 0.70 (18). The floor (score 0-10) and ceiling
effects (score 90-100) at the time the form was initially
completed were evaluated by determining the percentage

Table 1. Demographics and general patient assessment data

Characteristics (n=57) Mean = SD
Age (years) 38.47+12.54
Body mass index (kg/m?) 26.99+4.37
Sex [n (%)]

Female 30 (52.6)
Male 27 (47.4)
Education [n (%)]

Primary education 6(10.5)
Secondary education 8(14.0)
Higher education 24 (42.1)
Bachelor's degree and higher 19 (33.4)
Affected side [n (%)]

Right 35(61.4)
Left 22 (38.6)
Surgery [n (%)]

Yes 7(12.28)
No 50 (87.71)
Visual analog scale (score)

Rest 1.08+0.50
Activity 1.80+0.66
Night 1.180.54
Foot and ankle ability measure (score)

Activity in daily living 79.43+7.58
Sports 29.22+3.77
Short form-12 (score)

Physical component summary 54.11+4.78
Mental component summary 55.18+6.62

SD: Standard deviation

of patients who, concerning the total number of patients,
scored the lowest or highest values on the questionnaire. A
floor or ceiling effect was identified at a threshold of more
than 15% (19).

RESULTS

Translation and Cross-cultural Adaptation

There were no difficulties in the forward and backward
translation, and the Turkish version was consistent with the
original scale. However, the term “blocks” is not used to
indicate distance in Turkish; thus, “blocks” was replaced
with “200 meters” and walking duration was added to the
scale. Preliminary tests indicate that patients perceived
all questions correctly. The required time to complete the
AOFAS Midfoot-T scale is approximately 10-15 minutes. 57
patients with a mean age of 38.47+12.54 years participated
in the first and second assessments. The sociodemographic
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and medical characteristics of the patients are presented in
Table 1.

Reliability

The Turkish version's internal consistency was adequate
for the first administration, with an o of 0.75. Cronbach’s
coefficient for the function subscale was 0.84 for the initial
application of the Turkish translation. The means and
standard deviations in the first and second applications of
the Turkish version are given in Table 2. The ICC, | was 0.86
(0.76-0.91) and 0.95 (0.94-0.97) for the function subscale
and total score, respectively. The SEM and MDC, were
determined as 2.24 and 6.20 for the function subscale and
8.20 and 22.66 for the total score of the AOFAS Midfoot-T
scale.

Validity

The FAAM-ADL and FAAM-Sports (r=0.88, p=0.001 and
r=0.86, p=0.001, respectively; Hypothesis-1) met the a priori
criteria of a strong positive relationship. In addition, the a
priori criterion of a negative correlation was met for the VAS-
rest, VAS-activity, and VAS-night (r=-0.60, p=0.001, r=-0.69,

Table 2. Test-retest reliability of the Turkish version of the AOFAS
Midfoot scale

Med J Bakirkoy 2024;20:264-270

p=0.001, and r=-0.57, p=0.001, respectively; Hypothesis-2).
There was a moderate positive correlation between the
AOFAS Midfoot-T total score and PCS-12 (r=0.68, p=0.001,
Hypothesis-3). There was a weak positive correlation
between the total SHEDS-T score and the MCS-12 subscale
(r=0.37, p=0.004, Hypothesis-4) (Table 3). All findings
(100%) that supported the hypotheses indicated good
construct validity. During the test and retest examinations,
the floor and ceiling effects as well as the total number of
questions answered were the same. In the first application
of the AOFAS Midfoot-T scale, floor and ceiling effects were
calculated as 0% and 47%.

DISCUSSION

This study aimed to present a culturally adapted, reliable,
and valid Turkish translation of the AOFAS Midfoot scale for
use in the evaluation of Turkish-speaking individuals with
midfoot pathologies. The AOFAS Midfoot-T was found to
have adequate test-retest reliability (ICC=0.95), internal
consistency (Cronbach’s a coefficient=0.75), and validity.
According to the current findings, the AOFAS Midfoot-T
scale does not demonstrate a ceiling or floor effect, and
the MDC95 values for the total score of the translated

First Second version were 22.66. Changes less than these MDC95 values
AOFAS midfoot nent ment  Test-retest during consecutive applications of the Turkish form may
scale items Mean:SD  Mean £ SD reliability ICC reflect measurement errors rather than a real change in foot

(95 % ClI) (95 % CI) (95% ClI) ] 9

(n=57) (n=57) function.
Pain (0 to 40) 35.08+570  35.08+5.70 1 The results were consistent with the AOFAS Midfoot study
Function (0 to 45)  41.54+6.01 40.98+7.25  0.86(0.76-0.91) using the Persian version (a=0.75) (9) and the Lisfranc injury
Alignment (0 to 15) 14.54+1.69  14.54=1.69 1 patients (0=0.75) (20). However, the a value was specified

neither in the original study (5). The ICC had excellent

Total Score 81.43+11.60 81.70£4.31  0.95(0.94-0.97) , e ong y O -
(0 to 100) internal reliability between measurements administered

AOFAS: American Orthopedics Foot and Ankle Society, Cl: Confidence interval,
ICC: Intraclass correlation coefficient, SD: Standard deviation

over 5- to -7 days for the Turkish version (ICC,,=0.95).
Similar to the present study, both the Persian version of the

Table 3. Construct validity of the Turkish version of the AOFAS Midfoot scale

AOFAS Midfoot scale

Variables

Pain Function Alignment Total
Visual analog scale
Rest -0.54 (0.001)" -0.64 (0.001)" -0.12 (0.35) -0.60 (0.001)™
Activity -0.70 (0.001)* -0.68 (0.001)" -0.21 (0.10) -0.69 (0.001)"
Night -0.52 (0.001)~ -0.57 (0.001)" -0.18 (0.16) -0.57 (0.001)~
Foot and ankle ability measurements
Activity in daily living 0.72 (0.001)" 0.87 (0.001)™ 0.51 (0.001)" 0.88 (0.001)"
Sports 0.69 (0.001)" 0.86 (0.001)" 0.53 (0.001)" 0.86 (0.001)"
Short form-12
Physical component summary 0.58 (0.001)™ 0.69 (0.001)™ 0.64 (0.001)™ 0.68 (0.001)™
Mental component summary 0.33(0.01) 0.36 (0.005)" 0.01 (0.95) 0.37 (0.004)"

Pearson correlation test. p<0.05", p<0.01", AOFAS: American Orthopedics Foot and Ankle Society,
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scale (ICC,,=0.96) showed excellent test-retest reliability (9).
However, Ponkilainen et al. (20) did not specify test-retest
reliability. In the study where all subgroup translations were
presented in the same study, the AOFAS midfoot Arabic
scale ICCs ranged from 0.405-0.542, and good structural
validation was reported (8).

In the present study, the MDC,, values were 6.20 for the
function subscale and 22.66 for the total score of the AOFAS
Midfoot-T. Since it was not calculated in other studies in the
literature, the MDC,, value of the AOFAS Midfoot-T scale
could not be compared with other studies in the literature
(5,8,9). On the other hand, a ceiling effect was confirmed
for the AOFAS Midfoot-T scale (%47) and the study was
conducted in patients with Lisfranc injury (%28) (20).

Region-specific  patient-reported outcome measures
(PROM), such as FAAM (14), VAS foot and ankle (21), and
the European Foot and Ankle Society Score (22), may have
psychometric and reliable properties that will correct the
uncertainty and loss of reliability experienced by AOFAS in
evaluating the results of foot and ankle pathologies alone.

The Patient-reported Outcomes Measurement Information
System (PROMIS) is a series of person-focused measurements
that evaluate and track health status. PROMs assess the
individuals’ QoL or functionality and the patient's health
perception, thereby providing important clinical and scientific
information (23). Consequently, orthopedic communities are
increasingly using PROMIS. Although traditional imaging and
physical examination findings are a priority for clinicians, they
may not reflect patient satisfaction and functionality. There
is a great need for reliable PROMs translated into multiple
languages (24).

Richter et al. (21) noted that regardless of the popularity of
the AOFAS scores, the scoring was not validated, resulting
in problematic evaluation material in cases of incomplete
responses to the survey. Malviya et al. (25) stated that
the evaluations had limited accuracy due to insufficient
response options for each component. Guyton exposed
these theoretical limitations with statistical evidence (26).

Hunt and Hurwit (27) noted that among the different
outcome measurement instruments they reviewed in the
foot and ankle clinical literature, the AOFAS scales remained
highly used compared with other validated scales. They
also emphasized that although a change in philosophy is
needed in the use of reliable scales, the most valid scale
should be preferred in clinical practice (27). As we underline,
although there is a consensus that the use of AOFAS scales
should decrease or should not be used alone, there is no
consensus on which scale to use or to combine. Since the
use of AOFAS subscales remains popular, we present the

Turkish version in order to obtain clinically and academically
reliable results.

Although the use of different PROMs is encouraged and
the limitations of the use of AOFAS scores have been
mentioned, a recent article advocated the use of completely
patient-reported AOFAS. The completely patient-reported
Dutch version of the AOFAS scale showed sufficient
construct validity, internal consistency, test-retest reliability,
and responsiveness and was suitable for use in research
settings (28).

Despite all the aforementioned limitations, the AOFAS
scoring system has been used in more than half of the studies
examining midfoot injuries in recent years (29). Moreover,
the AOFAS Midfoot score has been preferred as the primary
scoring system in many studies on midfoot injuries (30).

The strength of the study is that the most common
outcome scale for midfoot pathologies was translated into
Turkish, with sufficient samples from both genders and a
wide range of pathologies (e.g. Lisfranc injury, navicular
bone fracture, midfoot arthritis). The main criticisms of the
original AOFAS scoring, such as being not validated, not
containing sufficient response options, small changes in
the answers causing a large difference in the total score,
and the drawbacks of using them alone, are also the main
limitations of our study.

CONCLUSION

The Turkish version of the AOFAS Midfoot Scale is
semantically and linguistically sufficient to evaluate patient-
reported outcomes both clinically and scientifically for
Turkish-speaking individuals with all developmental or
traumatic midfoot pathologies, especially Lisfranc injuries.
Although the AOFAS scales are old and widespread, the
PROMIS scales, which offer a holistic evaluation opportunity
by providing objective and subjective patient evaluations
and having a consensus, should be preferred.
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