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TRANSLATION, CULTURAL ADAPTATION AND VALIDATION
OF THE “AMERICAN ORTHOPAEDIC FOOT AND ANKLE
SOCIETY’S (AOFAS) ANKLE-HINDFOOT SCALE”

ReynaLpo Costa RoprIGUES!, DaniLo MASIERG?, JORGE MiTsuo MizusakiP, ALine Mizusaki Imoto?, Maria STeLLA PeccIng,
Moises CoHeN®, Jose FELIPE MariON ALLozA”

SUMMARY

Background: The use of outcome assessment scales in scien-
tific studies is necessary so that different treatment forms
can be compared among individuals with the same diag-
nosis. This study targeted the translation, cultural adap-
tation and validation of AOFAS’ Ankle-Hindfoot scale into
Portuguese language. Methods: The scale was applied
to 50 patients with ankle-hindfoot joint conditions, twice
by the interviewer # 1 and once by interviewer # 2. The
patients were also assessed by using the SF-36 quality-
of-life generic questionnaire and the visual analogue scale
(VAS). Results: The Pearson Correlation Coefficient (PCC)
and the Intra-Class Correlation Coefficient (ICC) were

0.93 (p<0.001) and 0.96, respectively, for intra-observer
reliability and 0.92 (p<0.001) and 0.95, respectively, for
inter-observer reliability. The functional capacity and pain
components (SF-36) presented the highest correlations
(0.67 and 0.64; p<0.001, respectively) at the AOFAS’
Ankle-hindfoot scale. The PCC between VAS and AOFAS
Ankle-Hindfoot scale was inversely proportional (- 0,68;
p<0,001). Conclusions: We conclude that the version of
AOFAS Ankle-Hindfoot scale for the Portuguese Language
was successfully translated and culturally adapted for ap-
plication to Brazilian patients, with satisfactory reliability
and construct validity.
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INTRODUCTION

Ankle and hindfoot joint injuries are common and may lead
to functional impairment, disability, and exclusion from occu-
pational activities. For this reason, new diagnostic, treatment
—and, particularly — clinical and functional assessment methods
have been suggested over the recent years.

A standardized method for assessing treatment outcomes in
individuals with foot and ankle conditions is necessary in sci-
entific literature, so that different treatment methods can be
compared in patients living with the same disease, as well as to
provide follow-up of an individual by a healthcare professional,
in daily practice:

Outcome evaluation scales are usually written in English
language and addressed to that population. In order to be
used worldwide, the scales must be translated and cultur-
ally adapted into the language spoken in the country where

they are going to be applied. Subsequently, its measurement
properties must be assessed against standards pre-estab-
lished in literature in order to assure that the same charac-
teristics are maintained in the translated version®3. In 1994,
a committee of the American Orthopaedic Foot and Ankle
Society (AOFAS) developed an evaluation system for differ-
ent anatomic regions of the foot, giving rise to four different
scales: one for ankle and foot, one of the midfoot, a scale for
the metatarsophalangeal (MTP) and interphalangeal (IP) joint
of the hallux, and a scale for the MTP and IP of the other foot
toes, allowing them to be applied to different kinds of injuries
and treatments!". The evaluation scale specific to the region
of the ankle and hindfoot is easy to apply and understand,
not requiring the use of imaging tests and sophisticated de-
vices. The questionnaire is composed of nine items, distribut-
ed over three categories: pain (40 points), functional aspects
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(50 points) and alignment (10 points) totaling 100 points.
The authors of the AOFAS scale preferred not to correlate
numeric values to Excellent, Good, Fair and Poor, because
they cannot identify which criterion was used for providing the
overall grade, and these names could give rise to confused
results). The use of a questionnaire for assessing quality of
life is necessary for correlating specific aspects of a disease
with the overall health status of an individual. The SF-36 (The
Medical Outcomes Study 36-item Short-Form Health Survey)
is a generic assessment instrument for quality of life, which
means that it can be used for any disease, age or treatment
group®®. The SF-36 questionnaire is composed of 36 items,
distributed over 8 categories: functional capacity, physical
aspects, pain, overall health status, vitality, social aspects,
emotional aspects, and mental health. Each category must
be assessed separately, and, in the end, a score ranging
from O to 100 is given, where zero corresponds to the worst
health status, and 100 corresponds to the best health sta-
tus. This instrument has been translated and validated into
Portuguese in a previous study®. The high rate of injuries
affecting the ankle joint in daily activities and, especially, in
sports practice”®, as well as the need for an easy and not
time-consuming assessment instrument in our language were
the basis of our interest in translating a specific assessment
scale for that anatomic region of the foot. The purpose of the
present study was to translate and culturally adapt the as-
sessment scale for ankle and hindfoot proposed by AOFAS
into Portuguese, as well as to assess its reproducibility and
validity, so that it could be used as an assessment instrument
for clinical and functional aspects of Brazilian patients with
foot and ankle conditions.

MATERIALS AND METHODS

Fifty Brazilian patients, with minimum age of 16 years and clini-
cal diagnostic of ankle or hindfoot injuries confirmed by imaging
tests were selected from the Foot Surgery and Clinics Group
and from the Sports Trauma-Orthopaedics Center (CETE),
both of the Department of Orthopaedics and Traumatology of
the Federal University of Sado Paulo — Paulista Medical School
(UNIFESP-EPM). The patients should maintain their current
medications and not be submitted to any other procedures for
a period of at least 15 days, due to the scale reproducibility
analysis. All patients have signed the free and informed consent
term. Patients with acute trauma, under plastered casts, with
injuries on other lower limbs " joints, and with cognitive changes
that could preclude the proper application of the questionnaire
were excluded from the study.

Sociocultural and clinical characteristics of the 50 patients with
ankle and hindfoot conditions included on the reproducibility
and validity evaluation of the Portuguese version of the AO-
FAS " Ankle-Hindfoot Scale are described on Table 1. Most of
the patients were males (56%). The mean age was 31 years
old (ranging from 16 to 75 y.0.). Fifty-four percent had a high-
school degree. The diagnosis of lateral ankle sprain was the
most frequent one (72%) followed by tallus cartilage injuries
(12%) and by postoperative follow-up of lateral ankle sprains
(10%) (Table 2).
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fﬁ:;ggtee’:g{?é:ph"’ and clinical Absolute values
Gender Male (%) 28 (56)

Female (%) 22 (44)
Age (years)

Average (SD) 31.54 (12.38)

Range (16 - 75)
Ethnicity

Caucasians (%) 43 (86)

Non-Caucasians (%) 7 (14)
Education level

High school incomplete (%) 13 (26)

High school complete (%) 27 (54)

College degree (%) 10 (20)
Duration of injury (in months)

Average (SD) 16.14 (38.17)

Range (2 - 240)

Table 1 - Sociodemographic and clinical characteristics of the 50 patients
included on the translation and validation process of the AOFAS’ scale for
ankle and hindfoot

Diagnosis Frequency (%)
Lateral ankle sprain 36 (72)
Tallus cartilage injuries 06 (12)
Postop f.u. of lateral ankle sprains 05 (10)
Fibular tendonitis 01 (2)
Calcaneal fractures 01 (2)
Postop f.u. of calcaneus-navicular bone bar 01 (2)
Total 50 (100%)

Table 2 - Distribution of the sample according to diagnosis frequency of the
50 patients included on the translation and validation process of the AOFAS’
scale for ankle and hindfoot.

The translation and cultural adaptation process was devel-
oped according to the rules proposed and standardized by
literature®: a) Primary translation: the AOFAS Ankle-Hindfoot
Scale was first translated into Portuguese by two independent
Brazilian translators, one sworn-in translator and one health
expert technical translator. Both translators were aware of the
purposes of the study. A conceptual and not only literary trans-
lation was emphasized. Both translations were compared and
discussed with the translators. Whenever necessary, changes
were made until reaching to a consensus regarding the primary
translation (Portuguese version # 1). b) Assessment of the pri-
mary translation (“Back translation”): the primary translation was
translated back into English by an American native translator
blinded to the purposes of the study. This version was com-
pared to the original version by a committee composed by two
orthopaedic doctors, two physical therapists, and a translator,
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who, together, defined a second Portuguese version. ¢) Cultural
adaptation: the 2nd Portuguese version of the questionnaire
was randomly applied to a group of 10 patients with ankle and
hindfoot conditions, selected from the Foot Surgery and Clin-
ics Group and from the CETE (UNIFESP-EPM). The alternative
“difficult to understand” was added to the questions not asso-
ciated to physical examination with the purpose of assessing
the understanding level or the inadequacy of these questions
for the population in reference. Questions regarded as “difficult
to understand” by over 10% of the population would be reas-
sessed and re-written by the committee. As the questionnaire
has questions requiring expertise of a healthcare professional,
the scale has also been delivered to five orthopaedic doctors
and five physical therapists with the same purpose of checking
the understanding and applicability of the items, which should
be accepted by 90% of those professionals.

Assessment of Reproducibility and Validity of the
Portuguese version of the AOFAS Ankle-Hindfoot Scale

The reproducibility of the Portuguese version of the AOFAS
Ankle-Hindfoot Scale was assessed in 50 patients diagnosed
with ankle and hindfoot joint conditions by means of three
interviews. The scale was applied by two independent and
previously trained interviewers (interviewer # 1 and # 2) on
the same day, at a time interval of approximately 30 minutes
between each interview intending to check the inter-interviewer
reproducibility. After a period not exceeding 14 days, a new
assessment was made by interviewer # 1 in order to check
for intra-interviewer reproducibility. The validation of the ques-
tionnaire was assessed by checking its score against the es-
tablished diagnosis, with a quantitative pain scale (analogue
visual scale, ranging from 0 = no pain to 10 = excruciating
pain) and the generic questionnaire for quality of life (SF-36).
The descriptive statistical analysis was performed to charac-
terize clinical and demographic data of the assessed patients.
The intra-interviewer reproducibility (test and re-test), inter-inter-
viewer reproducibility, and validation were assessed by using
the Pearson s correlation coefficient. The intra-class correlation
coefficient (ICC) was also employed to assess intra- and inter-
interviewer reproducibility.

RESULTS

In the cultural adaptation phase, on both populations as-
sessed — patients and professionals — the 10% limit for lack
of understanding was not exceeded, which determined that
the Portuguese version # 2 of the scale proposed by AOFAS
was culturally appropriate. The final Portuguese version of the
AOFAS Ankle-Hindfoot Scale is presented on the Appendix.
The average time for questionnaire application was 7.5 minutes
and the time interval between both interviews ranged from 7
to 14 days (average: 9 days). On Table 3, the mean values
for each question of the AOFAS Ankle-Hindfoot Scale scored
in the first interview by interviewer # 1 are listed. The analy-
sis of intra- and inter-interviewer reproducibility is presented
on Table 4. We noticed that the reproducibility for the 9 items
was shown to be excellent and statistically significant, although
the question addressing the walking surface presented lower
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values compared to other items when assessing intra- and
inter-interviewer reproducibility. Still regarding reproducibility,
we compared the total score of the first interview to the other
two subsequent interviews in two different moments, using
the Pearson’s and the intra-class (ICC) correlation coefficient
(Table 5). We noticed that the average was very similar between

APPENDIX

AOFAS ANKLE-HINDFOOT SCALE
(100 POINTS TOTAL)

Pain (40 points)

® INO PAIN oot 0
o Mild, 0CCASIONAI ......cevviiiiiiiieeeee e 30
e Moderate, daily ........ccccueeiiiiiiiii 20
e Severe, almost always present.......ccccocceeeeevceeeeesiciee e 0

Functional (50 points)
Restraints in activities, support required

* NO restraints, N0 SUPPOIt.......coovviiiiiiiiieee e 10
* No restraints in daily activities, restrained recreational
activities, NO SUPPOI........eeiiieiiieeiee e s 7

* Restraints in daily and recreational activities, cane required .. 4
e Strong restraints in daily and recreational activities;

walker, crutches, wheelchair, orthosis (ankle restraint,

ankle iIMMODINIZEN) ........ooiiiiie e 0

Maximum walking distance, in blocks

O MOre than 6 ... 5
8 A o B e e e aaa e e e e e a e ———aaaaaaaaas 4
LI T T 2
e LessSthan 1. 0

Walking surfaces

* No difficulties in any surface............coccoooiiiiiiniiii e 5
* Some difficulty on irregular floors, stairs, steeps and hills ...... 3
e Strong difficulties on irregular floors, stairs, steeps and hills .. 0

Gait abnormality

* No abnormality, mMild .........cccoeiiiiiiii e 8
O EVIdENt ... 4
© SHTONQ - 0
Sagittal mobility (flexion + extension)

* Normal or slightly limited (30° 0r more)...........ccccceoeieiicnncne 8
* Moderate limitation (15° —29°) .....cceeviiieeeiee e 4
* Strong limitation (less than 15°) .......cccoceiiiiiiiiiiniiieeecee 0

Hindfoot mobility (inversion + eversion)

* Normal or slightly limited (75- 100% of the normal mobility)... 6
* Moderate limitation (25 — 74% of the normal) ..............c......... 3
» Strong limitation (less than 25% of the normal) ...................... 0

Ankle-Hindfoot stability (anteroposterior, varus-valgus)
© SHADIE oo 8
O UNSEADIE ..o 0

Alignment (10 points)
¢ Good, plantigrade foot, well-aligned forefoot and hindfoot.... 10
e Fair, plantigrade foot, some degree of misalignment of

the ankle and hindfoot, asymptomatic.............cccoeciviiiiiieenns 5
* Poor, non-plantigrade foot, strong and symptomatic
MISAIGNMENT......eiiiiiiiii e 0
TOTAL SCORE:
109



Questions/ interviewer # 1 Average SD Minimum Maximum

Pain (0 - 40) 24 8,57 0 40

Function (0 - 50)
Restraints in activities (0 - 10) 5.54 2.78 0 10
Maximum walking distance (0 - 5) 4.40 1.22 0 5
Walking surface (0 - 5) 2.62 1.74 0 5
Gait abnormality (0 - 8) 7.20 2.13 0 8
Sagittal mobility (O - 8) 7.48 1.55 0 8
Hindfoot mobility (0 - 6) 4.86 1.59 0 6
Stability (O - 8) 7.52 1.91 0 8
Alignment (0 - 10) 9.0 2.02 5 10

The values in parenthesis correspond to a potential variation of each question.

Table 3 - Values for averages, standard deviation (SD), minimum and maximum for each question of the AOFAS ankle-hindfoot assessment scale.

Questions / Correlation Coefficient
interviewer # 1 Intra-interviewer | Inter-interviewer

Pain 0.865 0.911
Restraints in activities 0.865 0.826
Maximum walking distance 0.906 0.947
Walking surface 0.635 0.678
Gait abnormality 0.966 0.797
Sagittal mobility 0.932 1.0
Hindfoot mobility 1.0 0.967
Stability 1.0 0.938
Alignment 1.0 0.937

P<1

Table 4 - Intra- and inter-interviewer reproducibility for each question of
the AOFAS ankle-hindfoot assessment scale as assessed by Pearson’s
correlation coefficient.

AOFAS / interviewer # 1 Intra-interviewer Inter-interviewer

Pearson’s coefficient 0.932* 0.925*

0.961**
*p < 0.01-** Cl = 95% (0.93; 0.97) - *** Cl = 95% (0.92; 0.97)

Intra-class coefficient 0.959***

Table 5 - analysis of the reproducibility by means of the Pearson’s correlation
coefficient and of the intra-class correlation coefficient values and their
corresponding p and confidence interval (Cl) values of the total score of the
AOFAS ankle-hindfoot assessment scale

these conditions, as well as the variability of values, result-
ing in a highly satisfactory reproducibility. The validation of the
AOFAS Ankle-Hindfoot Scale was assessed by comparing its
result in the first interview to the eight domains of the SF-26
quality of life scale, as shown on Table 6. We noticed that the
functional capacity and pain components showed the highest
correlations (0.67 and 0.64; p<0.01, respectively). The other
components showed good correlations, except for the emo-
tional aspects item, which showed a not statistically significant
value. By assessing total score values, as well as separately
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for the Pain item of the AOFAS Ankle-Hindfoot Scale with the
analogue visual scale (AVS) for pain, we found an inversely
proportional and statistically significant coefficient (-0.685 and
—0.668; p<0.01, respectively).

SF-36 domains AOFAS
Functional capacity 0.670*
Physical aspects 0.517*
Pain 0.643"
Overall health status 0.425*
Vitality 0.442*
Social aspects 0.557*
Emotional aspects 0.263

Mental health 0.524*

*p <001

Table 6 - Analysis of the validation by means of the Pearson’s correlation
coefficient between the total score of the AOFAS ankle-hindfoot assessment
scale and the different domains of the SF-36 questionnaire.

DISCUSSION

There is currently a great concern not only towards the knowl-
edge whether a given treatment or surgical technique provides
positive or negative results, but also towards checking the im-
pact of those treatments on patients” quality of life, regarding
how they feel about their conditions and how they perform their
daily life activities. The great challenge for researchers lies in
how to quantify subjective data and which questions should be
addressed by the different instruments assessing health-related
quality of life. These instruments are usually found in English;
therefore, they must be translated and their measurement prop-
erties must then be assessed in a specific cultural context® 9,
In our study, we faced no problems in understanding the ques-
tions, because these reflect simple and daily life-related condi-
tions of patients. Although our sample shows a good cultural
level, because most of the subjects had completed high school
education, we believe that because the AOFAS ankle-hindfoot
scale is administered as interviews, potential interpretation er-
rors are minimized?. The assessment questionnaires must be
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reproducible over time; thus, they must produce similar, if not
equal, results in two or more interviews with the same patient,
providing his/her clinical status has not changed". All patients
in our sample presented any hindfoot or ankle condition for at
least two months, thus justifying the excellent intra-interviewer
consistency, since no significant changes were seen in the
short-term. We found a lower score on AOFAS Ankle-Hindfoot
Scale for cases of tallus cartilage injuries compared to ankle
sprain cases and postoperative follow-up of ankle sprain cases.
This can be explained by the fact that pain is the most com-
mon symptom in tallus cartilage injuries, especially in chronic
cases!'?. Additionally, the Pain item corresponds to 40% of a
total score of 100; therefore, the stronger the pain, the lower
the score. The average score of patients with cartilage injuries
in our study was 63.1. Similar scores were found in the studies
by Sammarco et al."™® and Scranton e t al.(¥ both with average
scores of 64 for the same condition. By assessing intra- and
inter-interviewer reproducibility, we found an excellent consis-
tency among all questions, because this is an objective numeric
assessment. Furthermore, this instrument was shown to be
easy to understand, both by patients and by healthcare profes-
sionals trained on it. The internal coherence of the Portuguese
version of the AOFAS Ankle-Hindfoot Scale was assessed by
the correlation between each question and the total score. We
found a good correlation in seven items, with values between
0.46 and 0.83. The items Stability and Alignment had weak and
insignificant correlations with the whole. Although no changes
were made to the questions, we believe that the Alignment
item has no direct correlations with the medical diagnostics
included in the study; however, its reproducibility was excellent.
In the validation phase of the AOFAS Ankle-Hindfoot Scale we
compared the scale with the SF-36 questionnaire for quality
of life. The components Functional Capacity and Pain (SF-36)

REFERENCES

1. Kitaoka HB, Alexander IJ, Adelaar RS, Nunley JA, Myerson MS, Sanders M.
Clinical rating systems for the ankle-hindfoot, mid-foot, hallux and lesser toes.
Foot Ankle Int. 1994; 15:135-49.

2. Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of health-re-
lated quality of life measures: Literature review and proposed guidelines. J Clin
Epidemiol. 1993; 46:1417-32.

3. Guillemin F. Cross cultural adaptation and validation of health status measures.
Scand J Rheumatol. 1995; 24:61-3.

4. Guyatt GH. A taxonomy of health status instruments. J Rheumatol. 1995;
22:1188-90.

5. Ware JE, Shelbourne CD. The MOS 36-Item Short-Form Health Survey (SF-36):
Conceptual framework and item selection. Med Care. 1992; 30: 83.

6. Ciconelli RM, Ferraz MB, Santos W, Meinao |, Quaresma MR. Tradugao para a
lingua portuguesa e validagao do questionario genérico de avaliacéo de quali-
dade de vida SF-36 (Brasil SF-36). Rev Bras Reumatol. 1999; 39: 143-50.

7. Cohen M, Abdalla RJ, Ejnisman B, Amaro JT. Lesdes ortopédicas no futebol.
Rev Bras Ortop. 1997; 32:940-4.

8. Petri F, Rodrigues RC, Abdalla RJ, Cohen M. Lesbes musculo-esqueléticas re-
lacionadas a pratica do ténis de mesa. Rev Bras Ortop. 2002; 37:358-62.

9. Guyatt GH, Naylor CD, Juniper E, Heyland D, Jaeschke R, Cook DJ. User's
guides to the medical literature: Xll.How to use articles about health-related
quality of life. JAMA. 1997; 277:1232-7.

10. Guyatt GH, Feeny DH, Patrick DL. Measuring health-related quality of life. Ann
Int Med. 1993; 118:622-9.

ACTA ORTOP BRAS 16(2:107-111, 2008)

showed higher values for consistency, items assessed in both
questionnaires. SooHoo et al."® assessed the correlation of the
four AOFAS scales with the SF-36 questionnaire and, despite
of the low correlation, they found a higher consistency between
the Pain domain of the SF-36 and the AOFAS Ankle-Hindfoot
Scale. Although Vitality, Social Aspects, and Mental Health do-
mains presented statistically significant values, we suggest
that such correlations are not taken into account, once there
are no questions corresponding to these items in the AOFAS
ankle-hindfoot assessment scale. The comparison between the
AOFAS Ankle-Hindfoot Scale with the pain EVA was also made
as a questionnaire validation measure. A good correlation was
found, with an inversely proportional coefficient, showing the
questionnaire "s ability to quantify that symptom in ankle and
hindfoot conditions. In the past, evaluations of a certain inter-
vention were made upon clinical and X-ray criteria. Today, there
is a consensus about the need of standardized systems for as-
sessing physical/ functional and quality of life-related aspects,
allowing the comparison of the results of different treatment
methods in patients with the same condition, and more reli-
ably evaluating the effectiveness of a treatment modality19,
The available specific assessment measurements are clinically
sensitive, as noticed in our study, presenting a stronger ability
to detect specific aspects of a disease, limited to the relevant
domains to be assessed'”'9),

CONCLUSION

The translation of the AOFAS Ankle-Hindfoot Scale into Por-
tuguese and its cultural adaptation to our population, as well
as the demonstration of its reproducibility and validation cri-
teria provides an additional specific instrument for assessing
patients with ankle and hindfoot joint conditions both in the
scientific and in the welfare scopes.

11. Jenkinson C. Evaluating the efficacy of medical treatment: Possibilities and limi-
tations. Soc Sci Med. 1995; 41:1395-401.

12. Linz JC, Conti SF, Stone DA. Foot and ankle injuries. In: Fu FH, Stone DA. Sports
injuries: mechanisms, prevention, treatment. 2th ed. Philadelphia: Lippincott;
2001. p.1135-1162.

13. Sammarco GJ, Makwana NK. Treatment of talar osteochondral lesions using
local osteochondral graft. Foot Ankle Int. 2002; 22:693-8.

14. Scranton PE, McDermott JE. Treatment of type V osteochondral lesions of
the talus with ipsilateral knee osteochondral autografts. Foot Ankle Int. 2001;
22:380-4.

15. SooHoo NF, Shuler M, Fleming LL. Evaluation of the validity of the AOFAS clini-
cal rating systems by correlation to the SF-36. Foot Ankle Int. 2003; 24:50-5.

16. Button G, Pinney S. A meta-analysis of outcome rating Scales in foot and ankle
surgery: Is there a valid, reliable and responsive system? Foot Ankle Int. 2004;
25:521-5.

17. Peccin MS. Questionério especifico para sintomas do joelho “Lysholm Knee
Scoring Scale” — Tradugé&o e validagéo para lingua portuguesa. [Dissertagao].
Sao Paulo: Universidade Federal de Sao Paulo — Escola Paulista de Medicina;
2002.

18. Nusbaum L, Natour J, Ferraz MB, Goldenberg J. Translation, adaptation and va-
lidation of the Roland-Morris questionnaire — Brazil Roland-Morris. Braz J Med
Biol Res. 2001; 34:203-10.

111



