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Abstract

Background This study is an external evaluation of the Patient Reported Outcome Measure (PROM) EFAS-DK
developed by the European Foot and Ankle Society (EFAS). The evaluation included a test of the psychometric
properties.

Methodology From October 2019 to September 2022, 101 patients undergoing elective foot or ankle surgery
completed questionnaires (EFAS-DK, SEFAS-DK, EQ-5D-5L) prior to surgery and 6 months post-surgery. A subgroup
of patients completed a retest. A foot-healthy group control group was added. Testing covered construct validity
with hypothesis testing, floor and ceiling effects, internal consistency (Cronbach’s Alpha), test-retest reliability (ICC
2.1), effect size (ES), Standardized Response Mean (SRM), Smallest Detectable Change (SDC) and Minimal Important
Change (MIC).

Results Moderate construct validity with 59% confirmed hypothesis. High content validity, no floor ceiling effects.
Cronbach’s alpha 0.88, ICC 0.93. ES and SRM were both 1.06. SDC 4 and MIC 6. Control group score changes was
insignificant.

Conclusion EFAS-DKiis a valid, reliable, and responsive foot and ankle PROM score. EFAS-DK can detect a clinically
subjective relevant change score of 6 (25% of the total scale), which makes it useful for implementation in the clinic
when evaluating patients undergoing foot and ankle surgery. Comparison with a control group showed results that
significantly differ from the patients.

Level of evidence lla prospective observational analytic cohort study.

Plain english summary

This study is a validation of a Patient Reported Outcome Measure (PROM) called the EFAS-DK. PROM questionnaires
captures a health condition of a patient at a given time without any interpretation of the response by the

health professional. PROMs are becoming more widespread in the evaluation of surgical treatments because the
treatment effect is best evaluated by the patient themself. EFAS-DK is the Danish version of the EFAS Score, a PROM
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with the intention to be used globally targeting patients undergoing foot or ankle surgery. The validation process
of a PROM intended for clinical use is essential and must be based on the target patient group. A valid PROM
must be truthful, reliable and be able to detect relevant score changes. We tested a questionnaire on patients
before and after surgery and compared with healthy individuals at similar time intervals. Answers were converted
to points and underwent statistical analysis and the questionnaire demonstrated satisfactory results in all aspects
of a thorough validation (validity, reliability, responsiveness, and interpretability). With this validated Danish version,
we add an acknowledged PROM to clinical daily use for evaluation of foot and ankle patients. Furthermore, it is
possible to compare data across borders for scientific purposes.

Keywords Patient reported outcome measure, PROM, Foot, Ankle, EFAS score, EFAS-DK, Reliability, Validity,

Responsiveness, Interpretability

Background
According to the Danish national patient register 10,526
adult patients had elective foot or ankle surgeries in 2022.

Patient Reported Outcome Measures (PROM) is
important in the evaluation of patients who undergo
surgical treatment, as the benefit of a treatment is best
evaluated by the patients themselves [1]. A PROM is only
an adequate reflection of the treatment effect if it is valid,
reliable, and responsive to a change [2].

A previous study found 139 different outcome scales
in use in the foot and ankle literature [3]. The AOFAS
is the most widely used, but rely on a clinical examina-
tion, which excludes the AOFAS from being a PROM [1,
4-6). The self-reported foot and ankle score (SEFAS) [7,
8] is validated in patients with foot and ankle disorders
and translated into different languages [8, 9] including
Danish, but not used in many countries. The MOX-FQ
is highly suitable for evaluation of foot and ankle surgery
[8] but in many cases not free for use. FAOS is validated
but only for specific pathologies [1] and contain 42 items
which is long in a clinical setting. The FFI has 23 items,
but the psychometric properties are not convincing [5].

Aiming for a common score, the European Foot and
Ankle Society (EFAS) has developed the EFAS score [10]
so far validated in 13 languages. The developmental pro-
cess was a 3-stage analysis including a principal compo-
nent analysis (PCA) and an item-response theory (IRT)
analysis. These analyses confirmed a single scale 6-item
general EFAS score clinical version [11]. Our study began
as the Danish validation of the score [12]. The Cosmin
guidelines suggests a more thorough validation process
[13, 14]. As the EFAS Score protocolled validation sys-
tem did not report the translation process, include a test-
retest procedure or compared to an acknowledged score,
we expanded our validation accordingly to conduct a psy-
chometric validation of the score.

We included a control group of foot and ankle healthy
individuals to test that the max score indeed was reached
in this population as well as testing the score over time
and comparing to the results of foot and ankle patients
before and after surgery.

Methods

Adult patients were recruited at two orthopedic foot
departments. Patients were excluded if ailments severely
affecting walking besides the foot problem or previous
surgery in the same foot region were present. They had
to read and understand Danish and must be able to com-
plete PROMs without any personal guidance. This Dan-
ish research group had the responsibility to include a
minimum of 100 patients as the Danish contribution to
the EFAS Score validation. Despite researching relevant
literature and consulting with the department of bio-
statistics we could not find a recommended way to esti-
mate sample size. We decided to include 100 patients as
required by the EFAS Score committee.

We added a pre-surgical test-retest of the patients
enabling for the ideal calculation of test-retest reliabil-
ity, Smallest Detectable Change, and Minimal Important
Change. The test-retest population was a subgroup of the
patient group who was continuously selected during ini-
tial inclusion of patients. The group was asked to com-
plete the retest 5 days after initial completion.

The healthy control group consisted of hospital staff or
familiar persons with no foot or ankle diagnosis record.
They were chosen with the intention to be equally dis-
tributed based on gender in each decade from twenties
to seventies.

Data generation and handling

Patients completed a pen and paper version of an
extended 12 item version of the EFAS-DK question-
naire which was a prerequisite for reporting data to the
ongoing EFAS Score validation. This questionnaire also
included four separate sports items. This external valida-
tion and data analyses process is based on the final 6 item
clinical version of the PROM and the anchor question
(Section “Minimal important change (MIC)”). EFAS-
DK was completed prior to surgery (T0) and six months
post-surgery (T2). A subgroup did a retest of the ques-
tionnaires after initial completion (T1) to test reliability.
The control group completed questionnaires six months
apart.



Nielsen et al. Journal of Patient-Reported Outcomes (2025) 9:67

In case of incomplete questionnaires, no guidelines
were given by the EFAS committee except if more than
one answer were given to an item, the mean was regis-
tered. We used the following for all questionnaires; in
the case of >3 unanswered items the questionnaire was
disregarded. If the patient had put a mark between to
answers, the mean was used. If any discrepancy between
the X marked on the EQ-VAS scale and the written box
number, the box number was used [15]. For SEFAS-DK
in case of one unanswered item the mean of the remain-
ing was registered [7].

Both the EFAS Score and SEFAS were originally vali-
dated as a single construct [7, 11]. This validation of
the Danish version of EFAS-DK intend to do so as well.
However, to maximize the properties of the data (test-
ing for construct validity by hypothesis testing) we made
assumptions regarding subscales [8]. That is EFAS-
DK item 1,5 and 6 was defined as a pain subscale. Item
2,3 and 4 a physical function subscale. For the 12 item
SEFAS-DK item 1, 5, 8, 9, 11, 12 was defined as a pain
subscale. Item 2, 3, 4, 6, 7, 10 as a physical function sub-
scale (Table 1).

Translation and cross-cultural adaption

Translation and cross-cultural adaptation of the English
EFAS questionnaire into Danish (Fig. 1) was based on the
guidelines by Beaton et al. 2007 [16]. Two independent

Table 1 Construct validity hypothesis testing
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forward translations from the original English version
into Danish (an orthopedic surgeon and a medical stu-
dent, both Danish as their mother tongue) (Stage 1), a
synthesis version with discussion of discrepancies by
the translators (Stage 2). Next was two individual back-
translations. None of the translators had a medical back-
ground, both have English as their mother tongue, one is
a PhD in English Linguistics, the other a primary school
teacher in Danish (Stage 3). Translators were blinded to
the original version. The synthesis of the backtransla-
tion was approved by original author. Final review of the
process by translators and authors from EFAS-DK and
synthesis into Danish prefinal version (Stage 4). The com-
mittee, consisting of the research group (medical experts
and methodological experts) and translators (language
experts) is important in securing cultural equivalence
and conceptual equivalence. A test of the prefinal ver-
sion on 16 hospitalized patients post-surgery from target
group (elective foot and/or ankle surgery) noting issues
regarding relevance, understanding, formulation or lay-
out of the items or response options (Stage 5). Minor
corrections were made by the research group. This con-
tributes to content validity. The revised prefinal version
were approved by the original author (Stage 6). By com-
paring relevant psychometric testing results of the EFAS-
DK with the ongoing EFAS Score validation process cross
cultural adaption will be evaluated. It follows that cross

Hypotheses Correlations Confirmed
1. Correlation between subscales pain (EFAS-DK), pain (SEFAS-DK) and pain/ EFAS-DK vs. SEFAS-DK: 0.66 10of2
discomfort (EQ-5D-5L) should be >60% (17) EFAS-DK vs. EQ5D5L: -0.58
2. Correlation between subscales physical function (EFAS-DK), function (SEFAS- EFAS-DK vs. SEFAS-DK: 0.77 20f2
DK) and mobility (EQ-5D-5L) should be >60% EFAS-DK vs. EQ5D5L: -0.68
3. Correlation between total score of the EFAS-DK, SEFAS-DK and EQ-5D-5L>60% EFAS-DK vs. SEFAS-DK: 0.74 20f2
EFAS-DK vs. EQ5D5L: 0.62
4. Stronger correlation between pain (EFAS-DK) and pain (SEFAS-DK) or pain/ Pain EFAS-DK vs. Pain SEFAS-DK: 0.66 0of2
discomfort (EQ-5D-5L), than pain (EFAS-DK) and physical function (EFAS-DK). The  Pain EFAS-DK vs. pain/discomfort EQ-5D-5L: -0.58
difference should be > 5% (20) Pain EFAS-DK vs. physical function EFAS-DK: 0.75
5. Correlation between pain subscales and function/mobility subscales should Pain EFAS-DK and physical function EFAS-DK: 0.75 3of5
be >30% but <60% (20)(21). Pain EFAS-DK and physical function SEFAS-DK: 0.57
Pain EFAS-DK and mobility (EQ-5D-5L): -0.54
Physical function EFAS-DK and Pain SEFAS-DK: 0.72
Physical function EFAS-DK and pain/discomfort (EQ-
5D-51):0.51.
6. Correlation between pain EFAS-DK and anxiety/depression (EQ-5D-5L) should  Pain EFAS-DK and anxiety/depression (EQ-5D-5L): 0of1
be >30% but <60% -0.10
7. Correlation between EFAS-DK physical function and anxiety/depression (EQ-  Physical function EFAS-DK and anxiety/depression 10of1
5D-5L) should be <45% (22) (EQ-5D-5L):-0.15
8. Correlation found in (6) will be at least > 5% higher than the correlation found 0of 1
in (7) (21).
9. Effect size (ES) for patients undergoing surgery will be at least 0.80 for the EFAS-DKES: 1.06 10of 1

EFAS-DK score indicating large ES.
Summarization of confirmed hypothesis: 10 of 17 hypothesis

59%

Spearman correlation (baseline data) shown for nine predefined hypotheses across PROMs. EFAS-DK item 1,5 and 6 was defined as a pain subscale. Item 2,3and 4 a
physical function subscale. SEFAS-DK item 1,5, 8,9, 11, 12 was defined as a pain subscale. Item 2, 3, 4, 6, 7, 10 as a physical function subscale. Convergent correlation

defined as Spearmans >60%(20)
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EFAS Score

EFAS-DK (T1)

EFAS-DK (T2)

Stage 1
EFAS-DK (T-12)
Stage 2
EFAS Score (BT1) EFAS Score (BT2)
Stage 3
EFAS score (BT-12)
Review of translation proces by |
experts/translators il
EFAS-DK Pre-final
Stage 4
| Field testing I
Stage 5
| Approval original author }
EFAS-DK Stage 6

Fig. 1 Flow diagram of translation and cross-cultural adaption. Forward translations (T1,T2), synthesis (T-12, BT-12) backward translations (BT1, BT2), Field

test of prefinal version (n=16)

cultural adaption is secured if the resultant version has
sound psychometric properties comparable to the origi-
nal version.

Validation process

The study is a prospective observational analytic cohort
study [4] with no experimental intervention. The vali-
dation is based on patients answering three different
PROMs:

EFAS-DK: Region specific PROM, validated as a single
scale covering pain and physical function. 6 questions,
answers based on a likert scale (0—4) with endpoint
descriptions. Score range 0—24. A Not Applicable (N/A)
box could be chosen for each item. Low scores indicate
severe foot disability. The German and Swedish valida-
tion found two subscales, pain, and physical function
[17].

SEFAS-DK: Region specific PROM. 12 multiple choice
questions. Answers based on a likert scale 0—4. Score
range 0-48. Low scores indicate severe foot disability.
The SEFAS is validated as a single scale and covers pain,
function, limitation of function [7]. Prior to EFAS-DK,
SEFAS-DK was the recommended PROM from the Dan-
ish foot and ankle society.

EQ-5D-5L: Generic questionnaire EuroQol [15] vali-
dated as a measure of health-related quality of life. 5
items comprise five dimensions mobility, self-care, usual

activities, pain/discomfort, and anxiety/depression. The
score within each dimension ranges from 1 to 5 and cre-
ates a 5-digit health state. Bases on a Danish value set
the health state is converted into an index value ranging
from - 0.757 (worst health state) to 1 [18]. The EQ visual
analog scale (EQ VAS) quantifies the patients self-rated
health from 0 (worst health) to 100 (best health).

Psychometric testing

The psychometric testing is mainly based on the COn-
sensus-based Standards for the selection of health status
Measurement INstruments (COSMIN) guidelines [13,
14]. PROM data was entered fully anonymous in an excel
spreadsheet. Statistical analyses conducted by statistician
using SAS software.

Validity
The extent to which a PROM instrument measures the
constructs it is intended to measure [13, 19].

Construct validity
Construct validity reflects the extent to which a score
relates to other scores [17].

Hypothesis testing Hypothesis testing of predefined
hypotheses concerning the score of a patient on other
instruments or differences between test groups [7, 17].
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The a priori hypotheses are devised by the research group
based on their expectations of relations between PROM
scores and other derived measurements. The definitions
of subscales (Table 1) used in the hypothesis testing are
based on the research group own assumptions and is
intended as a qualified theoretical proposal. 275% of the
hypotheses should be confirmed if construct validity is
present [17, 20], 50% if moderate [17]. Tested by calcu-
lating Spearman’s correlation coefficient with correla-
tions > 60 considered strong convergent relations, <30% as
divergent week relation and correlations>30% but <60%
as mediocre relations [7, 20]. For convergent validity and
divergent validity and other known group comparisons,
the following relations between PROMs using baseline
responses (T0) was made (Table 1). COSMIN consider
p-values irrelevant in hypothesis testing [14].

Cross-cultural validity How items of a translated PROM
reflect the original items. We compare Effect Size (ES)
and Cronbach Alpha (CA)) of EFAS-DK with the original
published EFAS Score validations.

Structural validity The degree to which the scores of a
PROM are an adequate reflection of the dimensionality of
the construct to be measured [13]. The EFAS Score did a
developmental three stage process [11] which confirmed
the validation of a single scale reflective model. We con-
sidered that sufficient.

Content validity

The extent to which the content of the items reflects
the constructs to be measured [7, 13, 17]. Evaluated by
calculating floor/ceiling effects, present if>15% of the
respondents tick of the lowest or highest value of the
score-range [4, 7, 17, 23]. Presence indicates a non-com-
prehensive scale, limiting the reliability and responsive-
ness because patients cannot be distinguished, and score
changes will not be noticed [17].

As mentioned in the translational section “Transla-
tion and cross-cultural adaption” content validity is high
in the EFAS-DK PROM by following the Beaton et al.
guidelines [16] because it ensures consistency and cul-
tural equivalency in the content.

Reliability
The measurement error [13]. Same as precision/repro-
ducibility [13, 17].

Internal consistency

Correlation/interrelatedness between items supposed
to measure the same construct [13, 14]. Calculated by
Cronbach’s alpha (CA) based on pre surgical EFAS-DK
data (T0). 0.70—-0.95 is considered good [17]. Alpha>0.90
might indicate redundancy of items [19].
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Test-retest reliability

The proportion of the total variance in the measurement,
which is because of true differences among patients [13].
The extent to which measurements can be replicated
[24]. Calculated as Intraclass Correlation Coefficient
(ICC 2.1 (24)), as a 0-1 ratio (19). >0.70 is good [7, 17,
20]>0.9 is excellent [24]. Visualized by a Bland-Altman
plot with 95% Limits Of Agreement (LOA).

Smallest detectable change (SDC)

Smallest Detectable Change (SDC) is the minimum
intraindividual change above the threshold of the stan-
dard error of the measurement (SEM) of the ICC [8]. Cal-
culated using a distribution-based approach as the half
width of the Limit Of Agreement (LOA) interval based
on test-retest data.

LOA = Meanri—1o £ 1.96 % SDcpange

SDchange

SEM =
V2

SDC =196 % V2 x SEM
SDclLanga

V2
= 1.96 * SD hange

= 1.96 % V2 %

Responsiveness
The ability of a PROM to detect change in score due to an
intervention [7, 14, 17].

Effect size (ES)

Effect size (ES) is the score difference T2-T1, divided by
the standard deviation (SD) at baseline [11, 23]. ES>0.8
considered large [7, 23], ES=0.5-0.8 moderate [25].
COSMIN checklist states ES as inappropriate [14]. ES
will be calculated for comparison with ES of the ongoing
multilingual EFAS Score validations. This contributes to
the cross cultural- and Criterion validity.

Standardized response mean (SRM)

Standardized response mean (SRM) is the score differ-
ence T2-T1 divided by the standard deviation of the
change [7, 8, 23]. We used the same reference values as
for ES.

Interpretability

The degree to which one can assign qualitative meaning
to quantitative scores. Interpretability is not considered a
measurement property according to COSMIN guidelines
[13]. The research group choose to include this key con-
cept, nevertheless.
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Minimal important change (MIC)

Minimal Important Change (MIC) is estimated using an
anchor-based approach which is generally preferred [2].
MIC is the smallest change in score, perceived as clini-
cally relevant by the patients [25]. As an anchor we added
an extra item EFAS-DK Q7 “Have you improved after
surgery” which is a supplemental question where patients
at T2 is questioned how they rate themselves after sur-
gery relative to TO by answering on the 0—4 Likert scale.
We further compare the MIC to SDC, to confirm that we
can detect the MIC within a patient, comparing pre- and
post-surgery data in the EFAS-DK. MIC is only detect-
able and relevant if MIC>SDC. MIC was defined as
mean change (median) score in patients who answered 3
on the 0—4 Likert scale.
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Results

From October 2019, we consecutively recruited 123
patients. 101 patients had contributed to the data pool
(Fig. 2). 100 of the patients (81.3%) completed EFAS-
DK at TO and T2, 95 of the patients (77.2%) completed
SEFAS-DK and/or EQ5D5L at TO and T2 (for expla-
nation that leaves one patient who completed SEFAS-
DK and EQ5D5L but not EFAS-DK). To secure data all
patients was scheduled to a follow up consultation six
months post-surgery regardless the need. 57 patients
did a retest 5.5 days after initial completion (T1). A total
of 66 individuals were recruited for the control group,
of whom 48 completed the questionnaires sufficiently
(Table 2). 45 persons completed the EFAS-DK and
SEFAS-DK whereas 47 completed the EQ5D5L.

Consecutively recruited
already scheduled patients

(n=123)
------ > Test-retest of
Did not have surgery scheduled patients
*  Declined (n=3) PT— (n=57)
. Surgery performed
elsewhere (n=4)
. Surgery delayed
patient excluded (n=2)
Scheduled surgery
* Did not show up
* Not booked for six
months evaluation
* Not given six months \/
post surgery PROMS .
(n=10) Returned six months
post surgery PROMS
Incomplete or lost post
surgery PROMS
(n=3) .
Completed PROMS
fit for analysis
(n=101)

Fig. 2 Flow diagram of recruitment and exclusion of patients. 101 patients collectively contributed to the data pool. Stratified on PROMs 100 patients
completed EFAS-DK (81,3%) and 95 patients completed SEFAS-DK and/or EQ5D5L (77,2%). A subgroup of 57 patient did a test retest of the PROMs
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Table 2 Demographic data of patients, test-retest (subgroup of
patient group), and controls

Demographics Patients Test-retest  Controls
Cases 101 57 48

Age mean years (median) 56.4 (59) 55.1 (56) 50.5 (52)
Age min/max years 18-84 20-83 21-77

% women 66% 71% 51%
Mean T1-TO (days) - 55 -

Mean T2-TO (days) 260 - 197
Mean T2- day of surgery 185 - -
Forefoot, midfoot, hindfoot % 26.7/79/17.8 263/53/140 -

Ankle, flat or cavus foot % 25.7/21.7 28.1/7.0 -

Other % 15.8 16.3 -
Osteoarthritis (M19) % 33 28 -
Deformities (M20-21,Q66) % 41 40 -
Soft-Tissue (M60-79) % 5 5 -

Other musculoskeletal (M) % 4 4 -

Other Diagnosis % 18 23 -

TO: completion of questionnaires at consultation before surgical treatment,
T1: retest of the questionnaires after initial completion but before surgery, T2:
completion of questionnaires post-surgery consultation

Validity

Construct validity

Nine predefined hypothesis (Table 1) generated 17
hypotheses relevant for EFAS-DK. As mentioned in the
method section “Hypothesis testing” the definitions of
subscales are based on our own assumptions. EFAS-DK
and SEFAS-DK is validated as a single scale. 59% of the
hypothesis was confirmed indicating moderate construct
validity. There was a strong correlation (>0.60) i.e. con-
vergent validity between EFAS-DK and SEFAS-DK total
score, physical function, and pain subscales. Solely look-
ing at hypothesis 3 and 9 regarding total scores (i.e. single
scale) 3 of 3 generated relevant hypotheses for EFAS-DK
was confirmed (Table 1). Divergent correlation of -0.10
was showed between Pain EFAS-DK and anxiety/depres-
sion (EQ-5D-5L) (hypothesis 6) and -0,15 between
physical function EFAS-DK and anxiety/depression (EQ-
5D-5L) (hypothesis 7).
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Table 4 Reliability
PROM T, mean T, mean a ICC
(SD) (SD)
EFAS-DK (n=57) 8.89(5.39) 897 (5.66) 0.88 0.93
(n=100)
Pain 4.39(2.70) 448 (2.96) 0.81 -
Physical function 450 (3.00) 449 (3.02) 0.78 -
SEFAS-DK (n=52) 24.27 (9.32) 24.62 (9.46) 0.87 0.97
(n=95)
Pain 942 (4.14) 9.49 (4.10) 0.80 -
Physical function 14.85 (5.74) 15.13 (5.96) 0.76 -
EQ5D5L index 0.65 (0.26) 0.64(0.27) - 0.85
(n=>54)
EQ-VAS (n=54) 7233(1872) 71.19(1884) - 0.98

Reliability test for all PROMs. For EFAS-DK and SEFAS-DK hypothetical subscales
pain and physical function is also shown. Test-retest reliability (ICC) and
internal consistency (Cronbach’s alpha a). Numbers of participants shown in
parentheses (n)

Content validity

Floor ceiling effects was evaluated in 95-100 patients
(numbers varies amongst PROMs) at baseline. We found
no floor or ceiling effect in any PROM (Table 3) even
after stratifying for hypothetical subscales.

Reliability

Internal consistency

Cronbach’s Alpha was 0.88 for EFAS-DK (Table 4). No item
is redundant. For SEFAS-DK it was 0.87. CA for the EFAS-
DK control group was 0.70 which is significantly lower
than for the study population, indicating that the PROM is
designed for the target population. Mean European CA is
0.81 (13 languages, range 0.86—0.92, median 0.86).

Test-retest reliability

ICC was 0.93 for EFAS-DK (Table 4). It means that 93%
of the variation across the test-retest is because of differ-
ence between patients. 7% of the variation is difference
within answers of the individual patient. ICC 0.97 for
SEFAS-DK, 0.85 for EQ5D5L and 0.98 for the EQ-VAS
scale. All indicating excellent test-retest reliability.

Table 3 Responsiveness, interpretability, and floor ceiling effect for patients and control group

Tomean (SD) T, mean (SD) ES (95%Cl) SRM (95%Cl) Floor/ceiling (%) SDC MIC (median)
EFAS-DK (n=100) 85(53) 14.1 (5.5) 1.06 (0.74;1.38) 1.06 (0.81;1.31) 2/1 4.0 6.5 (6)
SEFAS-DK (n=95) 2249.1) 32.8(9.6) 1.15(0.82;1.49) 1.1 (0.84;1.35) 0/0 49 106 (11)
EQ5D5L index (n1=95) 0.6(0.7) 0.8(0.2) -0.82(-1.1,-:0.54)  0.79(0.55;1.02) 11 028 -
EQ-VAS (n=95) 686 (20.9) 73.1(17.6) 0.21(-0.05,048)  0.21(0.0072;,042) 1/3 6.3 -
EFAS-DK control (n=45) 22.84(1.81) 22.38(2.48)
SEFAS-DK control (n=45) 4653 (2.11) 46.12 (341)
EQ5D5L index control (n=47)  0.98 (0.051) 0.94(0.19)
EQ-VAS (n=47) 89.13 (12.37) 47.57 (12.09)

Numbers of participants (n) shown in parentheses in left column
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Smallest Detectable Change (SDC)
SDC was 4 (Table 3). A change in EFAS-DK above 4 is a
real change with 95% confidence level for the individual
patient given that the differences follow a normal distri-
bution. For SEFAS-DK SDC was 4.9 (10.2%).

Bland Altman plot for EFAS-DK test-retest shows no
systematic error with a mean difference close to zero
(0.08) and values within LOA (Fig. 3).

Responsiveness

Mean change in EFAS-DK scores from TO to T2 for
patients was 5.6 (p<0.0001 paired T test). Change score
in all PROMs was statistically significant (p <0.05).

Effect size

EFAS-DK ES was 1.06 (0.74—1.38) (Table 3). Mean
change in EFAS-DK score from TO to T2 for all patients
increased with 1.06*SDp,jine i-€. 5.6. This should be seen
in the perspective that 2/3 of all patients were within
8.5+5.3 at baseline. SEFAS-DK ES was 1.15 (0.82—1.49).
Mean European ES was 1.09.

EFAS-DK SRM

SRM was 1.06 (0.81-1.31). Mean change from TO to T2
was 5.6 for the EFAS total score. This should be seen in the
perspective that 2/3 of the patients had a change with this
mean+SDCy,pg. €. 8.5+5.3. For SEFAS-DK SRM was
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1.10 (0.84—1.35). By chance ES and SRM are identical is this
case.

Interpretability

EFAS-DK MIC

EFAS-DK MIC was 6.45 (median 6). This result means
that we conclude that the true subjectively relevant score
change is 6 (25% of the total scale) (Table 3). Data is from
the 23 patients answering 3 in Q7 (anchor question).
Every increase of one on the 0—4 likert scale correspond
to a change in EFAS-DK score of 2.19. These results are
further supported by the lack of floor/ceiling effects.
SEFAS-DK MIC was 10.6 (median 11) (23% change of
the total scale). Number of patients with change scores
exceeding MIC i.e. responders was 42 for both PROM:s.

Discussion

EFAS-DK results showed strong associations with
SEFAS-DK and EQ5D5L which confirms a strong devel-
opmental foundation of the 6-item single scale EFAS
Score by the original authors [11]. The moderate con-
struct validity most likely reflects that the test of pre-
defined hypothesis was hypothetical and based on our
own assumptions. Definitions of predefined hypotheses
was difficult because all three PROMs are validated as a
single scale. The results concerning subscales should be
interpreted with cautiousness. Despite a comprehensive
psychometric testing with satisfying results a one scale

Test — retest EFAS-DK Bland Altman Plot of difference vs. mean
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Fig. 3 Bland Altman plot for EFAS-DK test-retest total score. LOA is a projection of SDC. Red dotted lines showing 95% LOA interval. Black line is mean

difference (T1-T0). Each dot represents a single patient (n=100)
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PROM limits the use in the clinic because it is unable to
point out in which domain (e.g. pain, function, limitation)
the patient experiences issues. It is a drawback but the
price for a quick and simple score. As stated in the Ger-
man external evaluation [6], and we agree that the EFAS
Score is useful in evaluating the effect of surgical inter-
vention. Similar ES and CA was found in European EFAS
validations (mean values) and EFAS-DK. This confirms a
successfully translated and culturally adapted PROM [16]
and suggest high criterion validity and content validity.
The cultural differences between Denmark and England
[26] as well as other northern European countries [27] is
considered to be relatively small. The items translated did
not contain national tradition issues or characteristics
which could be concerning talking about cross cultural
adaption [28]. The EFAS Score committee who originally
developed and validated the EFAS Score PROM [11]
originally came from different countries of Europe. 48%
of the authors came from northern Europe.

This validation process did not include a new evalua-
tion of structural validity but rely on the strict cross cul-
tural translational process and calculation of Cronbach’s
alpha as an indirect indicator of structural validity.

The strength of this study is the test-retest and addi-
tion of a control group, which highlights differences
in scores. It gives an indication of differences between
the scores of patients with foot and ankle disease and a
healthy control group which to our concern has not been
done before. The control group matched the patient
group on age (unpaired two sample t-test, p=0,07) and
gender (Chi Square test, p=0,60). Difference in follow
up was about two months. Based on author recruitment
one could argue that controls might belong to a higher
social class than patients which carries a risk of bias in
baseline values for the controls, but it should not affect
the conclusions.

EFAS-DK baseline score (T0) in Patients vs. Control group (T0)
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Mean score change in EFAS-DK for control group
was insignificant. Both at baseline and post-surgery,
score data from patients are quite different from con-
trols (Fig. 4) which shows that the PROM is sensitive to
change after intervention. Whether the change in scores
is driven by the surgical intervention cannot be unam-
biguously concluded because a randomized control trial
(RCT) cannot be performed. Comparing Bland Altman
plots for test-retest for patients (T0 and T1) and controls
(TO0 and T2) (Fig. 3 vs. Figure 5) shows that the scores of
the healthy control group lies as stable as the patients
despite the big time span in test.

MIC>SDC for EFAS-DK and SEFAS-DK confirms the
usefulness of the PROM in this population. SEFAS-DK
is more sensitive to detect a statistical change (SDC) in
scores than EFAS-DK (16.7% vs. 10.2%). No difference
between a clinical change (MIC) could be found. A 25%
EFAS-DK score change was significant. EFAS-DK is
shorter and assumingly faster to complete. A MIC value
of 6 for EFAS-DK correspond to findings in an external
German EFAS validation [6] which is also the first exter-
nal evaluation of the EFAS Score. The use of an anchor-
based method for MIC calculation is a further strength
of our study. The EFAS-DK MIC data is based only on
answers from the 23 patients answering 3 on the PGA
scale. The amount of data might seem low but including
data from patients answering 4 on the PGA scale would
cause selection bias because these patients is expected
to have an improvement in foot/ankle health. The MIC
value is not immutable. It may or may not vary across
(sub)populations, different diagnosis and/or treatments
[29, 30]. An analysis on MIC across subgroups could not
be performed because subgroups would be too small.
With the large data amount continuously gained by the
EFAS Score validation it might be possible to investigate
if and how the MIC varies among subgroups.

EFAS-DK score Post surgery (T2) in Patients vs. Control group (T2)
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Fig. 4 Graphic presentation of TO and T2 (post-surgery) score for patients (Ptt shown in blue) vs. TO and T2 score for controls (Norm shown in red)
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Our cohort is heterogeneous. It could be a strength but
also a limitation. Subgroups of patients based on ICD-10
diagnosis is relatively small on numbers mainly consisting
of patients with osteoarthritis and deformities but relatively
spread out on foot region (Table 2). A way to increase the
statistical foundation aiming to make assumptions about
treatment effects within a large population with several dif-
ferent diagnosis is to increase sample size.

Based on our good floor-ceiling results, the face value
of content validity is high. A draw back of the underlying
original EFAS score is that it is investigator chosen rather
than based on focus group interviews [17]. The process
of reducing 169 items from existing questionnaires to 38
items in stage two is not transparent. Nor is it clear how
the rating of relevance of the item by patients [11] has on
the final choice of items.

When using the EFAS Score in clinical setting a guideline
on how to handle N/A answers was not given by the EFAS.
This must be addressed from the EFAS Score committee
to ensure identical completion of the PROM nation- and
worldwide. There is a risk of bias from exclusion or loss to
follow up. We had excellent test-retest results but 5.5 days
between tests carries a risk of recall bias [17].

Conclusion

Satisfactory psychometric testing results was reached.
This validated EFAS-DK PROM will form the basis of
the implementation of a reliable PROM suitable for the

evaluation of elective surgery on danish foot and ankle
patients. It is short, easy to use and faster to complete
than most other relevant PROMs. This is essential for
proper implementation in the daily clinical setting for
both doctor and patient. The implementation of the
EFAS Score in Denmark and other countries is supported
by the relevant foot and ankle society in the given coun-
try. The implementation of EFAS-DK is supported by the
Danish Foot and Ankle Society (DFAS) forming the foun-
dation of its usage on a national scale. The multilingual
validations of the EFAS Score makes it easier to compare
or gather research results across countries.
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