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Article

Foot and ankle pain affects around 20% of the middle aged 
and old population.34 Many of these patients also require 
surgery. In Sweden, with 9.5 million inhabitants, 20 000 
elective operative procedures were annually performed in 
the foot and ankle between 2007 and 2009, without any 
structured evaluation of patients or results. This ought to be 
done through national registries by the use of foot and 
ankle-specific scores.4,20,26 The Self-Reported Foot and 
Ankle Score (SEFAS), a patient-reported outcome measure 
(PROM), has been validated with good results in both 
patients with forefoot and ankle/hindfoot disorders.6,7 
However, the most widespread foot and ankle-specific 
score is the American Orthopedic Foot and Ankle Society 
Score (AOFAS)16 and SEFAS ought therefore to be evalu-
ated also in relation to AOFAS. AOFAS is, in contrast to 

SEFAS, only partially validated, and that is 1 of the rea-
sons why the score has been criticized.12,14,18,19,26,28,31 The 
score also demands a clinical examination, making it very 
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Abstract
Background: The Self-reported Foot and Ankle Score (SEFAS) is a patient-reported outcome measure, while the 
American Orthopedic Foot and Ankle Society Score (AOFAS) is a clinician-based score, both used for evaluation of foot 
and ankle disorders. The purpose of this study was to compare the psychometric properties of these 2 scoring systems.
Methods: A total of 95 patients with great toe disorders and 111 patients with ankle or hindfoot disorders completed 
the 2 scores before and after surgery. We evaluated time to complete the scores in seconds, correlations between scores 
with Spearman’s correlation coefficient (r

s
), floor and ceiling effects by proportion of individuals who reached the minimum 

or maximum values, test–retest reliability and interobserver reliability by intraclass correlation coefficient (ICC), internal 
consistency by Cronbach’s coefficient alpha (CA), and responsiveness by effect size (ES). Data are provided as correlation 
coefficients, means, and standard deviations.
Results: SEFAS was completed 3 times faster than AOFAS. The scores correlated with an r

s
 of .49 for great toe disorders 

and .67 for ankle/hindfoot disorders (both P < .001). None of the scores had any floor or ceiling effect. SEFAS test–retest 
ICC values measured 1 week apart were .89 for great toe and .92 for ankle/hindfoot disorders, while the corresponding 
ICC values for AOFAS were .57 and .75. AOFAS interobserver reliability ICC values were .70 for great toe and .81 
for ankle/hindfoot disorders. SEFAS CA values were .85 for great toe and .86 for ankle/hindfoot disorders, while the 
corresponding CA values for AOFAS were .15 and .42. SEFAS ES values were 1.15 for great toe and 1.39 for ankle/hindfoot 
disorders, while the corresponding ES values for AOFAS were 1.05 and 1.73.
Conclusion: As SEFAS showed similar or better outcome in our tests and was completed 3 times faster than AOFAS, we 
recommend SEFAS for evaluation of patients with foot and ankle disorders.
Level of Evidence: Level II, prospective comparative study.
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difficult to use in large-scale registers. The purpose of this 
study was to compare SEFAS and AOFAS by use of psy-
chometric properties in terms of reliability, validity, and 
responsiveness following international guidelines.24,25,32

Methods

Self-Reported Foot and Ankle Score (SEFAS)

SEFAS (www.swedankle.se) is a foot- and ankle-specific 
patient-reported score based on the New Zealand Total 
Ankle Questionnaire.13 The scoring system has been 
described in detail previously.6,7 The score contains 12 ques-
tions, each with 5 response options that score from 0 to 4 
points. A total SEFAS scoring sum of 0 represents the most 
severe disability and 48 normal function. The score covers 
different constructs such as pain and function, not reported 
in separate subscales. SEFAS has been validated with good 
psychometric properties in patients with osteoarthritis (OA) 
and inflammatory disease in the ankle joint,7 and in patients 
with a variety of disorders in the forefoot, midfoot, ankle, 
and hindfoot.6 For missing answers we used the following 
approach: (1) when results from 2 or more questions were 
missing, the questionnaire was disregarded; (2) when the 
result from 1 question was missing, the mean result of the 
remaining 11 questions was used. Out of the 312 question-
naires in this study we found 1 missing answer in 11 (3.5%) 
questionnaires, while none had 2 missing answers.

American Orthopedic Foot and Ankle Society 
Score (AOFAS)

The AOFAS was developed by a committee of the American 
Orthopedic Foot and Ankle Society and introduced by 
Kitaoka et al in 1994.16 The AOFAS includes 4 different 
scores, each related to a specified anatomic region in the 
foot or ankle: (1) the ankle/hindfoot (A-HF) scale, (2) the 
midfoot (MF) scale, (3) the hallux metatarsophalangeal/
interphalangeal (HMTP) scale, and (4) the lesser metatarso-
phalangeal/interphalangeal (LMTP) scale.16 The scores are 
dependent on both patient-reported questions about pain, 
activity, functional limitations, and footwear and examiner-
reported data about alignment, gait and motion within 3 
subscales: (1) pain, (2) function, and (3) alignment. Each of 
the 4 scores includes a clinical examination and contains 8 
to 9 different questions with 3 to 4 response options where 
each question is rated between 0 and a maximum that ranges 
from 5 and 40 depending on the specific question. Thus, the 
questions are weighted differently, with the subscale pain 
including only 1 question with a possible rating between 0 
and 40 points, indicating that pain is strongly weighted in 
AOFAS. A total scoring sum of 0 points represents the most 
severe disability and 100 normal function. Even though the 
AOFAS is commonly used, it is only partly validated.31 

Furthermore, we could not find a general consensus on how 
to use the AOFAS when answers are incomplete. We 
decided to use the following approach in cases of incom-
plete questionnaires: (1) if the questionnaire included more 
than 2 missing questions, we disregarded the questionnaire; 
(2) if the questionnaire included 1 or 2 missing questions 
we rated these questions with the mean result of the remain-
ing questions. Out of the 278 questionnaires in this study we 
found 1 missing answer in 13 (4.7%) questionnaires while 
none had 2 missing answers.

Subjects

We asked in this preplanned study all patients with no exclu-
sion criteria with disorders in the great toe, hindfoot or ankle 
or, who were scheduled for foot or ankle surgery at the 
orthopedic departments in Kalmar or Eksjö in Sweden dur-
ing the period January 1, 2011, to September 30, 2013, to 
participate. There were 80 women and 15 men with a median 
age of 52 (range, 18-78) years with disorders in the great toe, 
and 62 women and 49 men with a median age of 56 (range, 
24-81) years with disorders in the ankle or hindfoot who 
accepted to participate. Patient background data are pre-
sented in Table 1. The patients completed the SEFAS score 

Table 1. General and Anthropometric Data for Participants.

Patients With 
Disorders in 

the Great Toe 
(n = 95)

Patients With 
Disorders in the 
Ankle/Hindfoot 

(n = 111)

Age (years)
 Median (range) 52 (18-78) 56 (24-81)
Gender (n, %)
 Male 15 (16) 49 (44)
 Female 80 (84) 62 (56)
Height (cm)
 Mean ± SD 168 ± 8.6 171 ± 10.1
Weight (kg)
 Mean ± SD    74 ± 13.7    84 ± 15.7
Diagnosis (n, %)
 Arthritis 2 (2) 28 (25)
 Achilles tendon disorders 0 (0) 14 (13)
 Planovalgus 0 (0) 28 (25)
 Cavovarus/neurological 0 (0) 20 (18)
 Great toe disorders 89 (94) 0 (0)
 Others 4 (4) 21(19)
Operative procedures (n, %)
 Arthrodesis 9 (9) 33 (30)
 Calcaneal osteotomy 0 (0) 32 (29)
 Tendon surgery 0 (0) 17 (15)
 Osteotomy first metatarsal 70 (74) 0 (0)
 Tendon transfers 0 (0) 9 (8)
 Others 16 (17) 20 (18)

www.swedankle.se
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without help and the AOFAS with help from specially 
trained physiotherapists. The physiotherapists also con-
ducted the AOFAS examiner-dependent evaluation. In this 
study we used the HMTP score and the A-HF score due to 
the patient selection.16 All tests were not conducted in all 
patients. In a random sample, that included 18 patients with 
ankle/hindfoot disorders, we registered the time to complete 
the SEFAS and in 22 patients time to complete the AOFAS 
(both the patient-reported and examiner-reported parts). In 
44 patients with great toe disorders and in 62 with ankle/
hindfoot disorders we provided SEFAS twice before surgery 
(a week apart) to test reliability and agreement. The same 
was done for AOFAS in 32 patients with great toe disorders 
and in 40 with ankle/hindfoot disorders. In 12 patients with 
great toe disorders and in 27 with ankle/hindfoot disorders 2 
physiotherapists conducted separate AOFAS scores during 
the same day to evaluate interobserver reliability. In 53 
patients with great toe disorders and 74 with ankle/hindfoot 
disorders we provided SEFAS just before surgery and 6 
months after surgery to test responsiveness. The same was 
done for AOFAS in 49 patients with great toe disorders and 
in 70 patients with ankle/hindfoot disorders.

Statistics

Statistical calculations were performed with Statistical 
Package for the Social Sciences (SPSS) software version 
17.0 (IBM Software Statistics®, Armonk, NY) and 
STATISTICA version 10.0 (Statsoft Inc®, Tulsa, OK).We 
evaluated correlations between the scores by Spearman’s 
correlation coefficient with 95% confidence intervals (95% 
CIs) according to Fisher’s z-transformation. R values >.60 
were considered strong correlations, .30-.60 moderate, and 
<.30 weak.32 We considered unfavorable floor or ceiling 
effects to be present if more than 15% of the individuals 
reached the highest or lowest score.32,35 We evaluated test–
retest reliability and for AOFAS the interobserver reliability 
by intraclass correlation coefficient (ICC) and considered 
an ICC values > .70 as acceptable.30 We evaluated intraindi-
vidual absolute variability as a measure of agreement (mea-
surement error) by standard error of a single determination 
(S

method
 = √ (Σd

i
 2/ (2n)), where d

i
 is the difference between 

the ith paired measurement and n is the number of differ-
ences. S

method
 expresses the measurement error in scoring 

points. The relative measurement error by coefficient of 
variation (CV %; SD/mean) was also calculated.8 We evalu-
ated the internal consistency (an estimate of how the ques-
tions within a score are correlated to each other) by 
Cronbach’s alpha (CA) and considered CA values > .70 as 
acceptable.30 We also evaluated responsiveness (the ability 
of a score to detect changes for example after surgery) by 
calculating effect sizes (ESs) and standardized response 
means (SRMs) with 95% CIs according to the method 
described by Becker.3 We considered ES values > 0.80 as 

strong, 0.50-0.80 as moderate, ≥0.2 and <0.5 as small, and 
<0.2 as trivial.5

Informed written consent was obtained from all partici-
pants. The study was approved by the ethics committee of 
Lund University, Sweden (2009/698) and was performed 
according to the Declaration of Helsinki.

Results

Patients completed SEFAS in mean 3 times faster than 
AOFAS, ranging from 1 minute and 12 seconds to 6 
minutes and 51 seconds for SEFAS and 5 minutes and 
37 seconds to 14 minutes and 35 seconds for AOFAS 
(Table 2).

The therapist first filled in the answers from the patient 
from the patient-reported part of the questionnaire and 
immediately after that made the clinical examination and 
filled in the results. When also these results were filled in 
the measured time was completed. Summarized the com-
plete AOFAS was completed in the times above.

SEFAS and AOFAS correlated significantly with an r 
value of .49 in patients with great toe disorders and .67 in 
patients with hindfoot/ankle disorders (Table 2). None of 
the patients reached maximum or minimum numeric values 
in SEFAS or AOFAS, that is, there were no floor or ceiling 
effects (Table 2).

SEFAS had in patients with great toe disorders an ICC 
value of .89 (.81, .94) and in patients with ankle/hindfoot 
disorders a value of .92 (.87, .95), while the corresponding 
ICC values for AOFAS were .57 (.29, .77) and .75 (.58, 
.86), respectively (Table 2). The interobserver reliability for 
AOFAS, estimated by ICC, was in patients with great toe 
disorders .82 (.50, .94) and in patients with ankle/hindfoot 
disorders .71 (.46, .86) (Table 2).

For SEFAS the measurement error (measure of agree-
ment) estimated by S

method
 was 2.5 scoring points and the 

CV 8.3% in patients with great toe disorders and in patients 
with hindfoot/ankle disorders the corresponding values 
were 2.4 and 11.7%. For AOFAS the corresponding values 
were 11.2 scoring points and 18.8% in patients with great 
toe disorders and 9.4 scoring points and 19.2% in patients 
with hindfoot/ankle disorders (Table 2). SEFAS had CA 
value of .86 in patients with great toe disorders and of .85 in 
patients with ankle/hindfoot disorders, while the corre-
sponding CA values for AOFAS were .15 and .42, respec-
tively (Table 2).

For SEFAS the ES and SRM (measure of responsive-
ness) values were 1.39 (1.01, 1.77) and 1.40 (1.01, 1.78) in 
patients with great toe disorders and 1.15 (0.85, 1.45) and 
0.97 (0.69, 1.26) in patients with ankle/hindfoot disorders. 
For the AOFAS the corresponding values were 1.73 (1.26, 
2.20) and 1.53 (1.09, 1.97) in patients with great toe disor-
ders and 1.05 (0.76, 1.35) and 0.94 (0.65, 1.23) in patients 
with ankle/hindfoot disorders.
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Discussion

SEFAS had more advantageous psychometric properties 
than AOFAS in patients with great toe and ankle/hindfoot 
disorders. The most evident discrepancies were found in the 
reliability tests, where SEFAS showed a better repeatability 
and lower measurement error than AOFAS. The facts that 
SEFAS, in addition to being a strict PROM, could be com-
pleted in mean 3 times faster than AOFAS and that SEFAS 
in contrast to AOFAS does not demand any clinical exami-
nation also speak in favor of SEFAS.

Several scores are in use for evaluating the outcome of 
foot and ankle surgery,4,11,14,20,21,26,31 but none has been 
accepted as the gold standard. Among these, AOFAS is the 
most widespread even though it is not a PROM and has not 
been sufficiently validated.17,31 Some researchers have 
therefore inferred that validated scores should replace the 
AOFAS.14 The beneficial evaluation in this study as well as 
the favorable outcomes in previous reports6,7 indicate that 
SEFAS could be a candidate.

It has been suggested that all new musculoskeletal out-
come scores should be validated against the Short-Form 36 
questionnaire (SF-36).36 For SEFAS we have found strong 
correlations with SF-36 subscales bodily pain (BP) and 
physical function (PF), in patients with both forefoot and 
ankle/hindfoot disorders.6,7 In contrast, AOFAS had in simi-
lar analyses weaker correlations with SF-36, actually 
weaker compared with scores used in knee, shoulder, and 
upper extremity evaluations.19,27,29 This knowledge makes 
the usefulness of AOFAS questionable.

Floor and ceiling effect is also an important construct, 
since a score must have possibility to capture changes in the 
clinical situation. We found in this study that neither SEFAS 
nor AOFAS had any floor or ceiling effects, indicating that 
both scores are ideal scores in this aspect.

SEFAS is, in contrast to AOFAS, a strict PROM and 
does therefore not require any clinical examination. 
Inclusion of clinician-based evaluation always introduces 
the risk of intra- and interobserver variability. The small-
scale studies that have evaluated this for AOFAS have 

Table 2. Validity, Reliability, Agreement, and Responsiveness of Self-Reported Foot and Ankle Score (SEFAS) and American 
Orthopedic Foot and Ankle Society Score (AOFAS) in Patients With Great Toe Disorders and Ankle/Hindfoot Disorders.

Patients With Disorders in the  
Great Toe

Patients With Disorders in the Ankle/
Hindfoot

 SEFAS AOFAS SEFAS AOFAS

Time to complete the scores (n) 18 22
 Seconds (mean ± SD) — — 160 ± 82 515 ± 138
Correlations between scores (n) 95 95 111 111
 Spearman rho (95% CI) .49 (.31, .67) .67 (.53, .81)
Floor and ceiling effects (n) 95 95 111 111
 Proportion (%)  0 0 0 0
Test–retest reliability (n) 44 32 62 40
 Test (mean ± SD) 29.7 ± 7.6 61.4 ± 17.6 20.5 ± 8.6 47.5 ± 19.2
 Retest (mean ± SD) 30.3 ± 7.7 58.4 ± 16.7 21.0 ± 8.5 50.5 ± 18.2
 Intraclass correlation coefficient 

(mean, 95% CI)
.89 (.81, .94) .57 (.29, .77) .92 (.87, .95) .75 (.58, .86)

Interobserver reliability (n) 12 27
 Intraclass correlation coefficient 

(mean, 95% CI)
— .82 (.50, .94) — .71 (.46, .86)

Agreement (n) 44 32 62 40
 S

method
 (scoring points) 2.5 11.2 2.4 9.4

 Coefficient of variation (%) 8.3 18.8 11.7 19.2
Internal consistency (n) 92 92 107 105
 Cronbach’s coefficient α (mean) .86 .15 .85 .42
Responsiveness (n) 53 49 74 70
 Preoperative (mean ± SD) 27.3 ± 7.9 51.7 ± 13.8 20.3 ± 7.9 47.0 ± 17.7
 Postoperative (mean ± SD) 38. 2 ± 7.6 75.5 ± 13.4 29.5 ± 9.9 65.6 ± 20.6
 Effect size (mean, 95% CI)  1.39 (1.01, 1.77) 1.73 (1.26, 2.20) 1.15 (0.85, 1.45) 1.05 (0.76, 1.35)
 Standardized response mean 

(mean, 95% CI)
 1.40 (1.01, 1.78) 1.53 (1.09, 1.97) 0.97 (0.69, 1.26) 0.94 (0.65, 1.23)

Data are presented as numbers of individuals who were included in the analyses (n), means ± standard deviations, means with 95% confidence intervals 
(CIs), means for S

method
 and Cronbach’s coefficient alpha, and proportions in percentage floor and ceiling effects and coefficient of variation.
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provided varying results,2,4,31 while in this study, with a 
larger sample size than in previous reports, we found sig-
nificantly lower test–retest ICC in AOFAS than SEFAS, 
unacceptably low in patients with great toe disorders. This 
is another finding that speaks in favor of SEFAS.

SEFAS also had smaller measurement errors than 
AOFAS when evaluating agreement (Table 2). Even if the 
interobserver reliability analyses for AOFAS showed 
acceptable values (Table 2), we speculate that the measur-
ing error will inevitably increase when data are provided 
by 2 persons (the patient and the examiner) than when, as 
in SEFAS, including only patient-reported data. This view 
is partly supported in the literature, where reports have 
found that the repeatability of tests deteriorates when 
including not only PROMs but also examiner dependent 
evaluations.1,15

An ideal score should not include several questions that 
capture the same deficit since this only results in unneces-
sary work without providing additional information. Our 
study showed that the internal consistency, as evaluated by 
CA, was greater for SEFAS than AOFAS (Table 2). AOFAS 
has also previously, in patients with hallux valgus, been 
reported with lower internal consistency than the Manchester-
Oxford Foot Questionnaire and the SF-36 score.10 Thus, the 
internal consistency analysis also speaks in favor of SEFAS 
in comparison with AOFAS. However, the COSMIN 
(Consensus-based Standards for the Selection of Health 
Measurement Instruments) checklist suggests that this anal-
ysis may not be relevant for all type of scores and maybe 
AOFAS could be one such score.22,23,33

Another most important construct is the ability of a score 
to identify if a patient improves or deteriorates after surgery. 
Previous studies have documented that region-specific 
scores provide better responsiveness than generic scores in 
patients with foot and ankle disorders.9,10,18,29 This view is 
supported by our study with beneficial responsiveness anal-
yses for both SEFAS and AOFAS compared to generic 
scores.

There are more concerns with AOFAS that we did not 
evaluate. Madeley et al discussed the mathematical short-
coming of a linear score that runs from 0 to 100 but without 
possibility to reach some specific sums such as 1, 98, or 
99.18 Madeley et al also discussed the limited precision due 
to the small number of response intervals available for each 
question while other questions, such as the only 1 dealing 
with pain, could contribute up to 40% of the total scoring 
sum.12 These concerns could result in a skewed behavior of 
the score, a fact that limits the precision and makes para-
metric testing unreliable.12 Another problem with AOFAS is 
that the score introduces a problem when evaluating some 
specific outcomes such as an arthrodesis due to OA. The 
goal of this procedure is to create a stiff joint without pain. 
Even though this goal is fulfilled, AOFAS will still score 
low values due to the objective lack of motion in the joint. 

Finally, the fact that 4 different scores, based on anatomical 
region, must be used, together with the need of an examiner, 
makes the use of the AOFAS more resource-demanding 
than SEFAS and unsuitable for large-scale evaluation for 
registries.

The strengths of this study include the structural evalua-
tion of psychometric properties that follow international 
guidelines when evaluating both SEFAS and AOFAS, the 
inclusion of a variety of diagnoses and operative proce-
dures, and the inclusion of disorders in different anatomical 
regions in the foot and ankle. Weaknesses include the sam-
ple size in that it had been advantageous to be able to con-
duct gender-specific subgroup analyses in patients with 1 
diagnosis, with disorders in 1 anatomical region, and when 
doing 1 specific operative procedure. It would also have 
been advantageous to follow responsiveness for more than 
6 months and include more foot and ankle scores in the vali-
dation process.

Conclusion

We conclude that both SEFAS and AOFAS could be used 
for evaluating patients with foot and ankle disorders, but 
since SEFAS is a strict PROM and thus could be used in 
large-scale registries, has better psychometric properties, 
and is time-saving and resource-saving compared to 
AOFAS, we prefer and recommend SEFAS for evaluating 
patients with foot and ankle disorders. We now plan to use 
and evaluate SEFAS in a national foot and ankle registry 
and find international partners who will translate and vali-
date the SEFAS in other languages.
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