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ABSTRACT

INTRODUCTION: The Foot and Ankle Outcome Score (FOAS)
is a standardized instrument used to report on injury-
specific clinical status following foot- and ankle-related
problems. The primary aim of this study was to translate
and conduct a cross-cultural adaptation of the FAOS into a
Danish setting, including testing absolute agreement and
the test-retest reliability of the questionnaire.

METHODS: Translation of the FAOS questionnaire was
carried out according to the Principles of Good Practice for
the Translation and Cultural Adaptation Process for Patient-
Reported Outcomes Measures: report of the Society for
Pharmacoeconomics and Outcomes Research Task Force
for Translation and Cultural Adaptation.

RESULTS: No major disagreements were observed between
the original and translated version of the FAOS question-
naire during the translation procedure and cognitive inter-
view. A total of 51 patients were included in the reliability
testing procedure. The test-retest reliability was high: pain
interclass correlation coefficient (ICC) 0.88 (95% confidence
interval (Cl): 0.79-0.93), symptoms ICC 0.95 (95% Cl: 0.91-
0.97), activities of daily living ICC 0.95 (95% Cl: 0.90-0.97),
sport ICC 0.95 (95% Cl: 0.90-0.97) and quality of life ICC 0.94
(95% ClI: 0.90-0.97). The Bland-Altman plots showed good
agreement between test and retest for all five subscales.
CONCLUSIONS: The translation of the FAOS questionnaire
into Danish was done in accordance with best practice and
has excellent repeatability in patients treated for ankle frac-
tures.

FUNDING: none.

TRAIL REGISTRATION: not relevant.

Fractures of the ankle are one of the most common
bone injuries [1] with a reported incidence between 107
and 187 per 100,000 persons annually in Europe [2].
A bimodal distribution with increased likelihood of frac-
ture in the adolescent and senior years is observed, with
younger males and older females being more likely to
fracture their ankles [3]. The management of ankle frac-
tures includes immobilization in a cast, or surgical treat-
ment with internal or external fixation of the fracture.
The fracture and subsequent treatment increase the risk
of ankle joint stiffness, pain and limitation in activity [4].
During the past decades, injury-specific evaluation
methods, including patient-reported instruments, have

become popular following musculoskeletal injuries [5-7].
Injury-specific questionnaires may be more sensitive in
capturing disability following musculoskeletal injuries
than general health-related quality of life (HRQOL) ques-
tionnaires such as Eq5d or SF-36 [8].

However, the literature lacks injury-specific ques-
tionnaires capturing the patient-evaluated importance
of disability following ankle fractures. This may limit
the ability to capture the patient-perceived outcome.
Currently, a single injury-specific questionnaire, the
Olerud-Molander Ankle Score (OMAS) has been valid-
ated in patients treated for ankle fracture [9].

However, the OMAS score lacks complete evalu-
ation of the patient-perceived importance of disability
and impact on HRQOL. The Foot and Ankle Outcome
Score (FOAS), the main focus of which is patient-per-
ceived disability and its impact on HRQOL, may better
capture this.

Moreover, the use of OMAS in elderly patients
could be questioned because rather than fracture-
related disability, it includes items like “jumping”, “run-
ning”, and “squatting”, which are all functions that
might be difficult to perform because of advanced age.

The FOAS is a standardized instrument used to re-
port on injury-specific clinical status following foot- and
ankle-related problems [10]. The questionnaire includes
42 questions each scored 0-4. A total score of 0-100 is
calculated for each of the following five subscales: Pain,
Activity of daily living (ADL), Symptoms, Sport, and
HRQOL. A total score of 100 indicates no symptoms and
0 indicates major symptoms [10].

The FAQS is commonly used in patients with lateral
ankle instability, hallux valgus, osteoarthritis and plantar
fasciitis [10, 11]. However, the FAOS had not as yet been
translated into Danish or been validated in a Danish con-
text.

The primary aim of this study was to translate and
conduct a cross-cultural adaptation of the FAOS into a
Danish setting including assessing the absolute agree-
ment and the test-retest reliability of the questionnaire.

METHODS
This study was a translation, absolute agreement and
test-retest reliability study.
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Ethical approval

The Ethics Committee for North Jutland, Denmark,
stated that no approval was needed as the study in-
cluded no patient intervention. The head of the Ortho-
paedic Department of Aalborg University Hospital ap-
proved the study. Informed consent was obtained from
all patients before their inclusion. The study was ap-
proved by the Danish Data Protection Agency (R. no.
2008-58-0028). The study complied with the 1993
Declaration of Helsinki.

Procedure of translation

Translation of the FAOS questionnaire was carried out
according to the guidelines published by Beaton et al
[12] and the Principles of Good Practice for the Trans-
lation and Cultural Adaptation Process for Patient-
Reported Outcomes Measures: report of the ISPOR Task
Force for Translation and Cultural Adaptation [13].

The steps in translation procedure were as follows

1. Permission to translate the original Swedish FAOS
questionnaires was obtained from the developer, Pro-
fessor Ewa M. Roos, University of Southern Denmark,
Odense, Denmark.

2. Forward translation. Two independent, bilingual
Danish residents (T1 and T2), with Danish as their first lan-
guage and Swedish as their second language, translated
the original Swedish version of the FAOS questionnaire
into Danish. T1 was a senior medical doctor (AMB),
whereas T2 was not a healthcare professional, but a zoo-
keeper.

3. Synthesis. Meetings with translators (T1, T2) to
address discrepancies in the forward translation. Unre-
solved queries were cleared with the original developer,
as needed.

4. Back translation: The final version of the forward-
translated versions of the Danish questionnaire was
translated back into Swedish by two Danish residents
whose birth language was Swedish (BT1 and BT2). BT1
was a senior physiotherapist (ABI), and BT2 had no med-
ical background, but was a technical engineer. BT1 and
BT2 were both blinded to the original Swedish version of
the FAOS questionnaire.

5. The back-translated versions were compared
with the original FAOS version to ensure conceptual
equivalence; discrepancies vis-a-vis the original FAOS
version were resolved between BT1 and BT2.

6. The expert committee produced a pre-final ver-
sion of the Danish version of the FAOS. The expert com-
mittee consisted of the back- and forward translators, a
research physiotherapist, a senior orthopaedic surgeon,
and a language-competent medical professional. All
members of the expert committee approved the Danish
version of the FAOS.

7. Cognitive interviews with six participants were
conducted to test the pre-final version of the Danish
FAOS. A research physiotherapist and a senior ortho-
paedic surgeon conducted the interviews. Two clinical
physiotherapists (both skilled in treating ankle injuries
following orthopaedic surgery), two orthopaedic sur-
geons (both skilled in treating ankle injuries), and two
patients with a previous fracture of the ankle were inter-
viewed. The interviews varied 10-20 min. Before the
interview, each participant completed the questionnaire
to establish how he or she had interpreted the items
and responses.

8. The results of the cognitive interviews were re-
viewed, and a final translated version of the Danish
FAOS was constructed. The final translated version was
proofread and checked for errors of spelling and gram-
mar; then the layout was finalized and approved by the
expert committee.

Test-retest procedure of reliability Patients included in
the test-retest procedure were recruited from the Or-
thopaedic Trauma Outpatients Clinic at Aalborg Univer-
sity Hospital, Denmark. Patients treated for a fracture of
the ankle (AO type 43) were included [14]. Patients with
multi-trauma, bilateral fractures and patients with path-
ological fractures were excluded. Patients who were un-
able to participate due to mental disabilities were also
excluded. Basic characteristics regarding age and gender
were obtained.

A group of 51 patients were included for the abso-
lute agreement and test-retest reliability procedure of
the FAQS. Patients treated for an ankle fracture (AO
type 43) between 2011 and 2013 were identified in the
hospital medical records system. Patients were asked by
mail to complete the questionnaire and return it by mail.
Two weeks later, all responders were asked to complete
the questionnaire again. Non-responders of the second
test were reminded by telephone after two weeks with-
out a response. Patients who did not respond after the
telephone call were excluded.

Statistics

Assuming a power of 0.80, an expected interclass cor-
relation coefficient (ICC) of 0.90 and a significance level
of 0.05, calculations showed that a sample of 49 patients
was needed. To account for non-respondents, 51 pa-
tients were included in the test-retest procedure for reli-
ability.

The assumption of a normal distribution in variables
was checked visually by QQ plots. Continuous data were
expressed as means and standard deviations (SD). Cat-
egorical data were expressed as frequencies.

The test-retest reliability was assessed by the cal-
culation of ICC, and 95% confidence intervals (Cl) are
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given. ICC values were interpreted as follows: 0.0-0.3
low, 0.30-0.70 moderate, 0.70-1.0 high [15]. Bland-
Altman plots were used to assess agreement and heter-
oscedasticity [16]. The statistical analysis was performed
using SPSS (version 22).

Trail registration: not relevant.

RESULTS

Translation of the Foot and Ankle Outcome Score
questionnaire

The forwarded translation showed only minor differen-
ces between T1 and T2. Differences were primarily re-
lated to the differences in the use of synonyms between
Swedish and Danish. Moreover, minor differences were
observed in the word order in the translation between
T1land T2.

The back translation was used as a quality control
of the translation. No major differences were observed
between BT1 and BT2 and the original version. Minor
differences were observed, primarily related to the use
of synonyms of the ankle between Danish and Swedish.

Cognitive interview

The cognitive interviews revealed minor difficulties in
the medical groups. Differences were related primarily
to cross-cultural adaptation; therefore, a few changes
were made to the wording in four questions (S6, P2, A3,
and Q4). No difficulties were observed related to the
understanding and comprehension of the Danish FAOS
version. The cognitive interviews revealed no difficulties
in the non-medical patient group. The final Danish ver-
sion of the FAOS was developed.

Reliability

A total of 51 patients took part in the reliability testing
procedure. The study population consisted of 32 females
and 19 males. The mean age was 57.8 years (SD = 17.5),
ranging 18-94 years. All patients were asked by mail to
complete the Danish version of the FAOS and return it
by mail. Two weeks later all responders were asked to
complete the questionnaire again.

Five dropouts were recorded between the first and
the second request.

The mean FAOS scores for the five subscales were:
pain 83.2 (95% Cl: 78.6-87.8), symptoms 71.3 (95% Cl:
65.1-77.6), ADL 85.3 (95% Cl: 80.1-90.5), sport 68.8 (95%
Cl: 58.0-75.8) and QOL 63.7 (95% Cl: 56.0-71.4).

The test-retest reliability was high: pain ICC 0.88
(95% Cl: 0.79-0.93), symptoms ICC 0.95 (95% Cl: 0.91-
0.97), ADL ICC 0.95 (95% Cl: 0.90-0.97), sport ICC 0.95
(95% Cl: 0.90-0.97) and QOL ICC 0.94 (95% Cl: 0.90-
0.97).

The Bland-Altman plots showed good agreement

between test and retest for all the five subscales (Figure
1). No significant differences from test to retest in any of
the five subscales were observed showing a mean differ-
ence below 2 FAQS points and p>0.31.

DISCUSSION

Researchers should avoid creating new questionnaires
if questionnaires measuring the construct of interest al-
ready exist in another language [17]. Rather than cre-
ating new questionnaires, translation and cross-cultural
adaptation are recommended [17].

This study used a standardized and internationally
recommended translation procedure to produce the
Danish version of the FAOS. The rigorous method used
in the translation procedure and further cross-cultural
adaptation into a Danish context with cognitive inter-
views increase the validity of the Danish version of the
FAOS. During the translation procedure, no major dis-
agreements between the original Swedish version of the
FAOS and the produced Danish version were observed.
Moreover, the questionnaire was found to be highly reli-
able. In contrast, reporting the construct validity of the
Dutch FAOS from a mixed group of ankle patients, van
den Akker-Scheek et al [18] reported moderate-to-high
correlations between FAQOS and other questionnaires.
However, the present study does not include validation
or knowledge of responsiveness of the Danish FAQS,
which need to be addressed in the future.

The FAQOS is a structure-specific questionnaire ori-
ginally developed to assess patient-reported outcome
regarding a variety of foot- and ankle-related problems
[10]. The FAQS questionnaire evaluates patient-per-
ceived disability of the ankle which is in contrast to
other ankle structure-specific questionnaires such as the
Foot Function Index score and the Lower Extremity
Functional Scale. The FAOS has already been used in
many different patient groups such as lateral ankle in-
stability, Achilles tendinosis, plantar fasciitis and ankle
fractures [10, 11, 19]. Validity and/or reliability have
been studied in patients following ankle ligament recon-
structions, osteoarthritis of the ankle joint, in patients
with hallux valgus [11] and in a group of patients with
mixed foot/ankel problems [18]. To the author’s know-
ledge, validity and reliability results for patients treated
for an ankle fracture are missing in the literature. This
study showed excellent absolute agreement and test-
retest reliability in patients treated for an ankle fracture,
indicating that the FAOS may be useful in the evaluation
of patient-reported outcome following ankle fractures.
However, Mani et al [20] concluded that the FAOS is a
weak instrument for evaluation of ankle osteoarthritis.
Ankle osteoarthritis constitutes a degenerative progres-
sive disorder with a highly variable aetiology.

The use of structure-specific measuring tools in
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Bland-Altman plots showing the agreement between test and retest for all the five subscales of the Foot and Ankle Outcome Score. The plot depicts the differences against the mean
including 95% confidence intervals (—). A. Pain. B. Symptoms. C. Activity of daily living. D. Sport. E. Health-related quality of life.
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combination with generic health questionnaires such as CONCLUSIONS

the SF-36 and the Eq5d may improve the understanding
of outcomes following ankle injuries. In other lower-
extremity injuries, the use of structure-specific question-
naires has been recommended as it may be more sensi-
tive in capturing structure-specific outcomes [8].

The strength of translation and culture-adaptation
of internationally used questionnaires is that this ap-
proach enables comparison of health-research across
different countries. Furthermore, the strength of pub-
lishing translated questionnaires such as the Danish ver-
sion of the FAOS is that doing so should help to avoid
multiple versions of the same measurement. Moreover,
the high degree of transparency associated with the
translation and cross-cultural adaptation procedure ver-
ifies that the current Danish version is of a high quality.
The drop-out of five participants might render the study
slightly underpowered, which represents a limitation.
Furthermore, this study does not include a validation
and knowledge of responsiveness of the FAOS, which
is a limitation and needs to be addressed in future
research.

The translation of the FAOS questionnaire into Danish
was done in accordance with best practice and has
excellent repeatability in patients treated for an ankle
fracture.

CORRESPONDENCE: Rasmus Elsge. E-mail: rae@rn.dk

ACCEPTED: 11 October 2017

CONFLICTS OF INTEREST: none. Disclosure forms provided by the authors
are available with the full text of this article at www.danmedj.dk
ACKNOWLEDGEMENTS: The authors would like to thank Ewa M. Roos,
Research Unit for Musculoskeletal Function, Institute of Sports Science and
Clinical Biomechanics, University of Southern Denmark, Odense, Denmark, for
kindly permitting the translation of the original Swedish FAOS questionnaire.
We also extend our gratitude to all members involved in the translation and
validation process for their contribution to the development of the Danish ver-
sion of the FAOS.

LITERATURE

1. Court-Brown CM, Caesar B. Epidemiology of adult fractures: a review.
Injury 2006;37:691-7.

2. Elsoe R, Ostgaard SE, Larsen P. Population-based epidemiology of 9767
ankle fractures. Foot Ankle Surg 2016. doi:10.1016/j.fas.2016.11.002.

3. Court-Brown CM, McBirnie J, Wilson G. Adult ankle fractures —an
increasing problem? Acta Orthop Scand 1998;69:43-7.

4. Stufkens SA, van den Bekerom MP, Kerkhoffs GM et al. Long-term
outcome after 1822 operatively treated ankle fractures: a systematic
review of the literature. Injury 2011;42:119-27.

5. Roos EM, Lohmander LS. The Knee injury and Osteoarthritis Outcome
Score (KOOS): from joint injury to osteoarthritis. Health Qual Life Out-
comes 2003;1:64.

6. HOOS. www.koos.nu (11 Jun 2014).



Dan Med J 64/12 December 2017

DANISH MEDICAL JOURNAL

5

~

00

©

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Davis AM, Perruccio A V, Canizares M et al. Comparative, validity and

responsiveness of the HOOS-PS and KOOS-PS to the WOMAC physical
function subscale in total joint replacement for osteoarthritis. Osteo-
arthritis Cartilage 2009;17:843-7.

. Larsen P, Lund H, Laessoe U et al. Restrictions in quality of life after

intramedullary nailing of tibial shaft fracture: a retrospective follow-up
study of 223 cases. J Orthop Trauma 2014;28:507-12.

. Nilsson GM, Eneroth M, Ekdahl CS. The Swedish version of OMAS is a

reliable and valid outcome measure for patients with ankle fractures. BMC
Musculoskelet Disord 2013;14:109.

FAOS. FOAS questionnary. www.koos.nu (11 Jun 11 2014).

Roos EM, Brandsson S, Karlsson J. Validation of the foot and ankle
outcome score for ankle ligament reconstruction. Foot ankle Int 2001;22:
788-94.

Beaton DE, Bombardier C, Guillemin F et al. Guidelines for the process of
cross-cultural adaptation of self-report measures. Spine (Phila Pa 1976).
2000;25:3186-91.

Wild D, Grove A, Martin M et al. Principles of Good Practice for the
Translation and Cultural Adaptation Process for Patient-Reported Out-
comes (PRO) Measures: report of the ISPOR Task Force for Translation and
Cultural Adaptation. Value Health 2005;8:94-104.

Marsh JL, Slongo TF, Agel J et al. Fracture and dislocation classification
compendium - 2007: Orthopadic Trauma Association classification,
database and outcome committee. J Orthop Trauma 2007;21(sup 10):S1-
S$133.

Landis JR, Koch GG. The measurement of observer agreement for categor-
ical data. Biometrics 1977;33:159-74.

Bland JM, Altman DG. Statistical methods for assessing agreement
between two methods of clinical measurement. Lancet 1986;1:307-10.
Epstein J, Santo RM, Guillemin F. A review of guidelines for cross-cultural
adaptation of questionnaires could not bring out a consensus. J Clin Epi-
demiol 2015;68:435-41.

Van den Akker-Scheek |, Seldentuis A, Reininga | et al. Reliability and
validity of the Dutch version of the Foot and Ankle Outcome Score (FAQOS).
BMC Musculoskelet Disord 2013;14:183.

Segal G, Elbaz A, Parsi A et al. Clinical outcomes following ankle fracture: a
cross-sectional observational study. J Foot Ankle Res 2014;7:50.

Mani SB, Do H, Vulcano et al. Evaluation of the foot and ankle outcome
score in patients with osteoarthritis of the ankle. Bone Joint J 2015;97-
B:662-7.



