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38 zZ g
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Discussion

Successful completion of this study will reveal whether or not the AOFAS Ankle-Hindfoot
score-DLYV is a valid and reliable instrument for studying outcome in patients with a fracture or
(fracture) dislocation at the ankle or hindfoot. If proven valid, reliable, and responsive to change
in outcome over time, it can be a valuable instrument for comparing treatment modalities or for

comparing treatment results across hospitals.

Registration details

The study is registered at the Netherlands Trial Register (NTR5613; date 05-jan-2016).

Strengths of this study

e [tis a prospective, observational study with a strong methodologic design

e  Statistical analyses will be reported following the STrengthening the Reporting of
OBservational studies in Epidemiology (STROBE) and the COnsensus-based Standards for

the selection of health Measurement Instruments (COSMIN) guidelines.

Limitations of this study

e  This study will be mostly relevant for the Dutch-speaking regions, but it is also informative

for other regions.
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U °
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12 e 8
13 : e : . g =
14 )operative treatment of musculoskeletal (traumatic) injuries from a patient’s perspective. % %_
15 < 3
16 Generic instruments such as quality of life questionnaires allow comparison across populations _§ 2
17 =
18 with different injuries or medical conditions. Region-specific instruments, on the other hand, % 2
19 5 N
S @
32 may give more detailed insight into the disabilities, pain, and problems caused by a specific 2 @
Q o
5 >
5:23 injury. Some instruments are solely PROMs, and others combine a patient-reported with a ‘; N
€ =
24 c 8
25 physician-reported part. Numerous generic and region-specific instruments are available.[1-6] v m 2
0o
26 ~ 03
27 A frequently used instrument for assessing outcome after ankle and hindfoot injuries is %‘g N
28 235
29 the American Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot Score. This § 29
30 oS
2£S
31 clinical rating system, developed by Kitaoka et al., combines subjective scores of pain and 2O
32 258
33 . . , e . acg
34 function provided by the patient with objective scores based on the surgeon's physical %3‘; 3
35 EXE
36 examination of the patient (to assess sagittal motion, hindfoot motion, ankle-hindfoot stability, 282z
37 a8
38 and alignment of the ankle-hindfoot).[7] The scale includes nine items that can be divided into § g
39 3 5
22 three subscales (pain, function, and alignment). Pain consists of one item with a maximal score = E
a
= o
jé of 40 points, indicating no pain. Function consists of seven items with a maximal score of 50 g?; P
17 o
44 5 3
45 points, indicating full function. Alignment consists of one item with a maximal score of 10 % o
=]
46 = <
47 points, indicating good alignment. The maximal score is 100 points, indicating no symptoms or § %
48 3 e
= w
49 impairments. In the original publication, the AOFAS Ankle-Hindfoot Score was described to be S
50 RN
722
g; used for ankle replacement, ankle arthrodesis, ankle instability operations, subtalar arthrodesis, o
>
53 : . : : . : . D
54 subtalar instability operations, talonavicular arthrodesis, calcaneocuboid arthrodesis, calcaneal %
55 g
56 osteotomy, calcaneus fracture, talus fracture, and ankle fractures.[7] =)
57 g
58 é
59 =
60 ]
5 D
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The AOFAS Ankle-Hindfoot Score, as a complete scale, has been shown to be valid in
its original version.[7-10] Good responsiveness has also been shown.[8, 9] The physician-
reported part of the scale has been shown to be valid and reliable.[11] The objective portion of
the scale has not been evaluated for reliability. Previous studies involved a wide spectrum of
diagnoses, such as general ankle-hindfoot complaints,[9] pending ankle or foot surgery,[11]
surgically treated calcaneal fractures,[10] and end-stage ankle arthritis.[8]

Currently, a validated Dutch translations of the AOFAS Ankle-Hindfoot Score is not
available. Therefore, the aim of the first part of the study is to translate and culturally adapt the
AOFAS Ankle-Hindfoot Score questionnaire into Dutch. The aim of the second part is to
evaluate the measurement properties of the AOFAS Ankle-Hindfoot Score-Dutch language
version (DLV) in patients who sustained a unilateral ankle or hindfoot fracture or (fracture)
dislocation by assessing the construct validity, reliability (i.e., internal consistency, test-retest
reliability, and measurement error), floor and ceiling effect, and responsiveness, and by
calculating the smallest detectable change. Measurement properties will be calculated of the

ankle and hindfoot separately.
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7 Study design §
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9 This study (protocol version 1.0, date March 24, 2014) will follow a multicenter, prospective, i
10 P
U °
11 observational study design (i.e., case series). As patients will be asked to complete S b
12 e 8
13 o : : : : . : : g =
14 questionnaires starting at variable time points during treatment, this study will have a % %
15 < 3
16 prospective study design with retrospective data collection with regards to the injury and _§ 2
17 =
18 treatment. Two hospitals in Rotterdam (The Netherlands) will participate: Erasmus MC, % 2
19 5 N
S @
32 University Medical Center Rotterdam and Ikazia Hospital. The study is registered at the 2
Q o
5 >
5:23 Netherlands Trial Register (NTR5613), registration date January 05, 2016. ‘; N
€ =
24 c o
25 ooc
26 gy
52
27 Recruitment and consent 55 N
28 235
29 All consecutive patients meeting the eligibility criteria (and none of the exclusion criteria) will § 29
30 oS
2£S
g; be included. Participation in this study will not have any influence on treatment. Prior to their 2 K S
33 228
34 outpatient department visit, eligible patients will be invited to participate. Verbal and written %3‘; 3
35 EXE
36 information will be given by the principal investigator, research physician, or a research 282z
37 a8
38 assistant. Written materials will include an information letter, informed consent form, and return § g
39 3 5
22 envelope. A reminder will be sent to those patients who did not respond within two weeks, in = E
a
= o
. . . ey . 3
jé order to ensure a high response rate. If no response is received within three weeks, the patient ggJ P
o
44 . s 32
45 will be contacted by telephone ones. = o
46 g &
47 In order to reduce bias as much as possible, a research physician or research assistant S 3
48 3 B
49 will perform the physical examination that is part of the physician-reported part of the AOFAS 3 "B
50 RN
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Study population

All adult patients who visited the Emergency Department of any of the participating hospitals
and were diagnosed with a unilateral ankle or hindfoot fracture or (fracture) dislocation will be
considered eligible for inclusion. Measurement properties will be assessed for the ankle and the
hindfoot subgroups separately. Patients will be identified from hospital records based upon their
ICD-10 (International Coding of Diseases, 10™ revision) code or Diagnosis Related Group

(DRG; in Dutch, DBC) code.

Three subgroups of patients will be enrolled. Patients in group 1 (test of pre-final version) will
be asked to complete the pre-final version of the AOFAS Ankle-Hindfoot Score-DLV. Patients
in group 2 (responsiveness) and group 3 (test-retest) will be asked to complete the final version
of the Dutch AOFAS Ankle-Hindfoot-DLV questionnaire on two occasions, with 5-6 months

(group 2) or 2-3 weeks (group 3) in between.

In order to be eligible to participate in this part of the study, a patient must meet all of the

following criteria:

1) Patients with a unilateral ankle or hindfoot fracture or (fracture) dislocation (i.e., Ankle-
Hindfoot: ankle fracture, calcaneal fracture, talar fracture, subtalar dislocation, tibiotalar
dislocation, or Chopart's fracture dislocation)

2)  Age 18 years or older

3)  Group 2 only: Treatment started between six weeks and three months (ankle) or between
three and six months (hindfoot) prior to the start of the study

4)  Group 3 only: treatment has started between seven and nine months (ankle) or between six
and 24 months (hindfoot) prior to the start of the study

5)  Provision of informed consent by patient

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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2 . . o L 3
3 A potential subject who meets any of the following criteria will be excluded from participation =
4 . 2
5 in this study: o
6 S
7 1)  Multiple trauma patient (only if additional injury gives functional limitations at time of @
8 g
9 enrolment) 7]
10 o O
11 2)  Pathological fracture S B
12 e 8
13 : o : : _ g =
14 3)  Severe physical comorbidity (i.e., American Society of Anesthesiologists (ASA) >3) % 3
@]
15 < 3
16 4)  Patient was non-ambulatory prior to the injury (i.e., bed or wheelchair-bound) _§ 2
17 =
18 5) Insufficient comprehension of the Dutch language to understand and complete the % 2
- =
19 3 0B
20 questionnaires c R
21 o o
>
gg 6) Patients with expected problems of maintaining follow-up (e.g., no fixed address) ‘?; N
S
24 c o
25 375
26 = D2
27 For testing the pre-final version of the Dutch AOFAS Ankle-Hindfoot Score-DLV (group 1), %‘g N
28 235
29 only exclusion criteria 5 and 6 will apply. 539
30 Tws
2ES
31 289
32 2p o
33 . . . . . . g
34 Patients are allowed to participate in group 2 and 3, and if so, the second questionnaire for %3‘; 2
o
35 333
36 responsiveness will also be used as first questionnaire for test-retest reliability. Table 1 shows a 282z
37 @- g
38 summary of the injuries, identifying codes, and measurements times of this study. § g
39 s S
41 e o
42 2 3
43 2 9
7 o
44 3 2
45 > =
j; > 3
S
49 &
50 2 S
51 e
52 Z
53 o
54 5]
55 w
56 =
57 g
58 é
59 =
60 ]
D
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 9 Y


http://bmjopen.bmj.com/

©CoOoO~NOUITA,WDNPE

BMJ Open

Table 1: Overview of injuries, identifying codes, and measurement times

Test retest

Group Injury Identifying code Responsiveness reliability
ICD-10 DRG t=1 =2 t=1 t=2
Ankle Ankle fracture S825, S826 224 1.5-3mo +5-6mo 7-9mo +2-3we

Hindfoot  Calcaneal fracture S920 236,237 3-6mo +5-6mo 6-24mo +2-3 we
Talar fracture S921 241
Subtalar dislocation
Tibiotalar dislocation S930
Chopart's fracture

dislocation

ICD-10, International Coding of Diseases, 10™ revision; DRG, Diagnosis Related Group; mo,

months; we, weeks.

Outcome measures

The construct validity of the AOFAS Ankle-Hindfoot Score-DLV will serve as primary
outcome measure of the validation study.

The measurement properties of the AOFAS Ankle-Hindfoot Score-DLV will serve as secondary
outcome measures in the validation study. The following parameters will be determined as
secondary outcome measures:

. Reliability / Internal consistency

. Reproducibility: Test-retest reliability, agreement, and Smallest Detectable Change

. Floor and ceiling effects

e  Responsiveness
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o
=
2 g
3 In addition to the outcome variables mentioned above, the following data will be collected from e
4 | | 2
5 the patients’ medical files: 5
6 S
7 a) Intrinsic variables (baseline data): age, gender, and dominant side. @
8 g
9 b) Injury-related variables: affected side, trauma mechanism, type of injury. i3
10 P
U °
E c) Intervention- and outcome-related variables: type of treatment (operative or non-operative), = E
8 9
13 . .. . . . . 3 g
14 time between injury and start of treatment, achievement of anatomic restoration as judged % %_
15 < 3
16 from X-ray or CT-scan (i.e., <2mm articular step-off or gap). _§ 2
< ©
17 @ o
18 =
19 5 N
S @
20 Study procedures z g
21 o o
>
5:23 The study will be divided into two stages. First, the American (original) version of the AOFAS ‘; N
€ =
24 o)
25 Hindfoot-Ankle Score will be translated into Dutch according to a standardized procedure.[12] § m 5
0o
26 ~ 03
27 Second, the translated version will be tested for measurement properties in a prospective study. %‘:SD N
28 238
29 539
30 Tws
2£S
31 Step 1: Translation of the questionnaire 2 K S
32 2p o
33 . . . . . . g
34 The translation and cultural adaptation of the AOFAS Ankle-Hindfoot Score questionnaire will %3‘; 2
o
35 EXE
36 be done according to the guideline for Cross Cultural Adaptation of Self-Report Measures by 282z
37 a8
38 Beaton et al.[12] This guideline is based on the review of Guillemin et a/.[13] and is the official § g
39 3 5
40 guideline of the American Academy of Orthopaedic Surgeons. The guideline consists of five = E
41 e o
. . . . 3
jé stages: (1) translation; (2) synthesis; (3) back translation; (4) evaluation by a team of experts; g?; E'
a4 S 2
45 and (5) tests. z 9
46 g &
47 In stage one, the English version of the questionnaire will be translated into Dutch S 3
P . . N . S B
49 independently by two Dutch native speakers who are fluent in English. One person will have 3 S
50 RN
722
g; knowledge of medicine and the questionnaire, the other will not necessarily. 2
>
53 : , . @
54 In stage two, both translations will be combined by the two translators and a team of %
(¢
55 w
56 experts; this team will consist of at least two independent observers. The synthesis process will =)
57 g
58 be carefully documented in a written report. Differences will be resolved by consensus. 8
59 =
60 1 %
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In stage three, two persons will independently translate the synthesized Dutch
questionnaire back into English. Both translators will be bilingual native English speakers.
Neither translator will receive any background information on the study or the questionnaire.
They will have no medical background, will be blind to the original version of the questionnaire
and will not be aware or informed about the concepts explored in it. With this back-translation
process, the content validity of the questionnaire is checked in order to make sure that the
translated version is reflecting the same item content as the original version. Unclear wording in
the translated version can be discovered in this stage.

In stage four, the investigator, the translators and the same team of experts will review
the two back-translations. Equivalence between the original and Dutch versions of the
questionnaire shall be reached in four areas: semantic equivalence (ensuring that the words
mean the same thing), idiomatic equivalence (ensuring that colloquialisms or idioms are
formulated in equivalent expressions), experiential equivalence (ensuring that each item
captures the experience of daily life in the target culture), and conceptual equivalence (ensuring
that words hold the same conceptual meaning). Discrepancies will be resolved by consensus.
This stage will result in the pre-final Dutch versions of the questionnaire.

In stage five, these pre-final Dutch version will be tested in a group of 20 patients (group
1) presenting themselves with various foot/ankle problems to the outpatient clinic of one of the
participating hospitals. These patients will be asked if they understand the questions and if they
are able to complete the questionnaire. If all patients report that this is the case and if there are
no ambiguities, no further changes to the questionnaires will be necessary; at that point the
translated questionnaire will be considered final. The measurement properties of this version

will be assessed in Dutch patients as described below.

Step 2: Determining measurement properties of the AOFAS Ankle-Hindfoot Score-DLV

Patient groups 2 and 3 will be used for this evaluation.
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<
(]
1 2
0]
é o Group 2 (responsiveness) will consist of patients who were (surgically) treated at a 2
4 )
5 participating hospital, between six weeks and three months earlier (ankle) or between three 5
c
6 S
7 and six months earlier (hindfoot). 4
8 g
20 . Group 3 (test-retest) will consist of patients who were (surgically) treated at a participating i
U °
g hospital, between seven and nine months earlier (ankle) or between six and 24 months % E
3 2
13 - s S
14 earlier (hindfoot). z 35
15 3 &
16 T N
18 All patients in groups 2 and 3 will be asked to complete three questionnaires during their visit to Z 8
19 - N
S @
32 the outpatient department; the AOFAS Ankle-Hindfoot Score-DLV, the Foot Function Index % R
o o
22 : N
23 (FFI-DLV), and the Short Form Health Survey (SF-36-DLV). These instruments were chosen (?; N
€ =
24 c 8
25 since they were also used for the validation of the original language version.[8] The research § ('%”g‘
26 a 02
27 physician or research assistant will complete the physician-reported part of the AOFAS Ankle- g% S
28 2345
-~ @D
ég Hindfoot Score-DLV during the outpatient department visit. If a patient is unable or unwilling to °=2¥
Tws
2£S
g; come to the hospital, a home visit may be planned. §§-§
33 oS3
34 8>3
35 EXE
36 The Foot Function Index (FFI) measures the effect of foot pathology on function in terms of =z
37 a8
38 pain and disability. The FFI consists of 23 items divided into three subscales: limitation, pain, § S
39 s S
2 9
22 and disability. The items are scored on a 5-point Likert scale. For each subscale, the raw score is § 3
= o
42 . . . . . S 2 3
43 transformed to a 100-point score; the higher the score, the more limitation/pain/ disability is 2 5
o O
44 s 3
45 present. The total score on the FFI is the mean of the subscale scores.[2] 5 o
46 g &
47 S 3
48 5 &
gg The Short Form Health Survey (SF-36) is a generic health status questionnaire that gives an Q g
@D N
722
> indication of health-related quality of life.[14-18] The SF-36 consists of 36 items (questions) 2
53 ®
54 and provides scores on eight dimensions (subscales): physical functioning (PF), role limitations %
55 w
56 due to physical health problems (RP), bodily pain (BP), general health perceptions (GH), vitality S
57 S
S8 (VT), social functioning (SF), role limitations due to emotional problems (RE), and general 8
59 =
60 %
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mental health (MH). These eight domains are combined into a Physical Component Summary
(PCS) and a Mental Component Summary (MCS). The raw score on each subscale is transferred
to a 100-point scale, with a higher score indicating better quality of life. These scores will be
converted to a norm-based score and compared with the norms for the general population of the
United States (1998), in which each scale was scored to have the same average (50 points) and
the same standard deviation (10 points). The SF-36 is the most widely evaluated patient-
reported outcome measure for assessing general health.[19] It is reliable and easy to complete. A

validated Dutch version is available.[20]

In order to determine whether the AOFAS Ankle-Hindfoot Score-DLV is able to detect clinical
change over time, patients in group 2 will be asked to complete all questionnaires again after
five to six months after completing them the first time. A research physician or research
assistant will complete the physician-reported part of the AOFAS Ankle-Hindfoot Score-DLV.
For responsiveness, this time interval should be sufficiently long enough for clinical
improvement to occur. We consider a time interval of five to six months to be appropriate for all
three groups of injuries.

In order to determine the reproducibility (i.e., test-retest reliability) of the AOFAS
Ankle-Hindfoot Score-DLV, all questionnaires will be completed again at two to three weeks
after completing them the first time (group 3). For test-retest reliability, this time interval needs
to be sufficiently short to support the assumption that the patients remain stable and sufficiently

long to prevent recall. We consider a time interval of 2-3 weeks to be appropriate.

Sample size calculation
The pre-final Dutch version of the instrument will be tested in a group of 20 patients (group 1)
presenting themselves with various foot/ankle problems to the outpatient clinic of the Erasmus

MC (Rotterdam) or Ikazia Hospital (Rotterdam).
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1 2
é The number of patients needed for determining measurement properties of a PROM S
4 - o A
5 depends on the property evaluated. Validity can only be rated positive if at least 75% of the -
c

6 S
7 results are in correspondence with prespecified hypotheses, in (sub)groups of at least 50 %
8 o
9 patients.[21] For calculating the Smallest Detectable Change (SDC) as well as for the &
10 P
U °

E assessment of the agreement parameters (reproducibility), a sample size of at least 50 patients is = E
3 2

1 . . . 3 g
12 generally considered adequate.[21, 22] The (absence of) floor and ceiling effects also requires a % %_
15 < 3
16 sample size of at least 50 patients. In order to perform a factor analysis (to determine if the _§ 2
17 =
18 AOFAS Ankle-Hindfoot Score-DLV consists of multiple subscales), however, four to ten s 2
19 5 N
S @

32 patients for each item are advised with a minimum of 100 patients.[21, 23] The sample size 2 @
Q o

5 >

5:23 needed applies both to patients with ankle injuries and hindfoot injuries. ‘; N
€ =

24 GmS
27 Statistical analysis 53
28 235
29 Data will be entered into an OpenClinical database. Data will be encoded, and a random sample § 29
30 oS
2E3

g; of entered data will be checked by an independent data monitoring committee. Only the research 2 K S
33 : . : . N ac g
34 team, the Medical Research Ethics Committee (MREC), and the health inspection will have %3‘; 2
35 323
36 legal access to the data. 282z
37 @ g
38 All statistical analyses will be performed with the Statistical Package for Social Sciences § g
39 s S
. . . . . . 5

22 (SPSS, version 21 or higher) and will be reported following the STrengthening the Reporting of § 3
= o

. . . . 3

jé OBservational studies in Epidemiology (STROBE) and the COnsensus-based Standards for the g?; P
17 o

44 5 3
45 selection of health Measurement Instruments (COSMIN) guidelines. Descriptive statistics will % o
=]

46 = <
47 be used in order to describe the main characteristics of the study participants and the § %
48 3 e
= w

49 questionnaire scores at the different time points. Data for patients with ankle or hindfoot injuries 3 "B
50 RN
722

g; will be evaluated as two separate groups. 2
>

53 e . . . . @
54 As the raw data for individual items will be analyzed, missing values will not be imputed. =
(¢

55 w
56 Normality of continuous data will be tested with the Shapiro-Wilk test. Descriptive analysis will =)
57 g
58 é
59 =
60 %
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be performed; continuous data will be reported as mean + standard deviation (SD) (parametric)

or median with percentiles (non-parametric) and categorical data as numbers with percentages.

In order to evaluate if a representative sample participated in this study, the age, gender, and
injury location of responders will be compared with that of the non-participants. The categorical
variables gender and injury location will be assessed using a Chi-squared test. Age will be

compared using a Student’s T-test (parametric data) or Mann-Whitney U-test (parametric data).

Construct validity

Validity is the degree to which a patient-reported outcome instrument measures the construct it
is supposed to measure. As there is no gold standard in the current study, the validity of the
AOFAS Ankle-Hindfoot Score-DLV will be expressed in terms of the construct validity.
Construct validity refers to the extent to which scores on a specific questionnaire relate to other
measures in a way that is in agreement with prior theoretically derived hypotheses concerning
the concepts that are being measured.[21] In order to evaluate the construct validity of the
AOFAS Ankle-Hindfoot Score-DLV, we will formulate a set of hypotheses about the expected
magnitude and direction of relationships between the AOFAS (sub)scores and the FFI and the
SF-36 (sub)scores. Pearson’s product-moment correlation coefficients (parametric data) or
Spearman’s Rho (rank correlation) coefficients (non-parametric correlation) will be calculated
in order to assess construct validity. Correlation coefficients above 0.6, between 0.6 and 0.3 and
less than 0.3 will be considered high, moderate, and low correlations, respectively.[24]
Construct validity will be given a positive rating if at least 75% of the results are in accordance

with predefined hypotheses in a (sub)sample of at least 50 patients.[21]

Reliability / internal consistency
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o
<
(]
1 3
é Reliability is defined as the degree to which the measurement is free from measurement S
4 =
5 error.[25] Three elements of reliability will be determined: internal consistency, reproducibility, g
c
6 S
7 and measurement error. @
8 g
9 Internal consistency is defined as the extent to which items in a (sub)scale are &
10 P
U °
E intercorrelated, thus measuring the same construct.[21] The correlation between items on a % E
3 2
1 . . 3 g
12 (sub)scale will be evaluated by calculating Cronbach’s alpha for every (sub)scale. Internal % %_
15 < 3
16 consistency is considered sufficient if the value for Cronbach’s alpha is between 0.70 and 0.95, _§ 2
17 =
18 provided that the scale is unidimensional.[21] If necessary, confirmatory or exploratory factor % 2
19 5 N
20 analysis will be performed, as applicable. z g
21 o o
22 &
: c 3
c
o5 Reproducibility em3
0o
26 ~ 03
27 Reproducibility concerns the degree to which repeated measurements in stable persons (test- %‘g N
28 235
29 retest) provide similar answers.[21] Reproducibility is suggested to consist of two parts: § 29
30 oS
2£S
31 reliability and agreement.[26, 27] The data of group 3 will be used; they will complete all 2 K S
32 2p o
33 . : . : . o g
34 questionnaires twice, with 2-3 weeks in between. %3‘; 2
35 323
36 Reliability concerns the degree to which patients can be distinguished from each other, 282z
37 a8
38 despite measurement error.[21, 28] Evaluation of the test-retest reliability of the AOFAS Ankle- § g
39 3 5
22 Hindfoot Score-DLV will be performed by calculating the intraclass correlation coefficient = E
@ o
. . . 3
jé (ICCagreement) With corresponding 95% confidence interval (CI). An ICC two-way random effects ggJ E
(%]
44 5 3
45 model, type absolute agreement, will be used.[29] Reliability will be given a positive rating % §
46 - O
47 when the ICC is at least 0.70 in a sample size of at least 50 patients.[21] § %
48 3 e
= w
49 Agreement concerns the absolute measurement error, i.e., how close the scores on S B
50 RN
722
g; repeated measures are, expressed in the unit of the measurement scale at issue.[21] The degree 2
>
53 : . D
54 of absolute agreement of the AOFAS Ankle-Hindfoot Score-DLV will be expressed as the %
(¢
55 w
56 standard error of measurement (SEMagreement). This SEM equals the square root of the error =)
57 g
58 é
59 =
60 %
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variance of an analysis of variance (ANOVA) analysis, including the systematic differences
(SEM = \/(Variancepatiem + variance esiqua)-[21, 30, 31]

Based upon the SEM, the Smallest Detectable Change (SDC) will be calculated using the
formula; SDC = 1.96 x V2 x SEM.[21] The SDC reflects the smallest within-person change in a
score that, with P < 0.05, can be interpreted as a ‘‘real’’ change, above measurement error, in
one individual (SDCinq).[21, 32, 33] The SDC measurable in a group of people (SDCgroup) Will
be calculated by dividing the SDCjy,q by Vn.[33, 34] Finally, the reliable change index (RCI) will
be calculated, representing the SDC as a percentage of the maximum obtainable score.

The degree of absolute agreement of the AOFAS Ankle-Hindfoot Score-DLV will also
be determined with a Bland and Altman analysis.[35] The limits of agreement equal the mean
change in scores of repeated measurements (meanchange) = 1.96 x standard deviation of these
changes (SD¢hange)-[21] Zero falling outside this interval indicates a bias in the measurements.

Agreement will be rated as positive if the SDC (SDC;i,q for application in individuals and
SDCgroup for use in groups) or the limits of agreement are smaller than the minimally important
change (MIC).[21] For the AOFAS Ankle-Hindfoot Score-DLV the MIC has not been

published, but often a difference of 10-20 points is considered relevant.

Floor and ceiling effects

The validity, reliability and responsiveness of a questionnaire may be jeopardized if floor or
ceiling effects are present. It is then likely that extreme items are missing in the lower or upper
ends of the questionnaire. As a consequence, respondents with the lowest or highest possible
score cannot be distinguished from each other (indicating limited reliability) and changes in
these patients cannot be measured (indicating limited responsiveness).[21] Floor and ceiling
effects will be determined by calculating the number of individuals that obtained the lowest (0
points; floor) or highest (100 points; ceiling) scores possible and will be considered present if

more than 15% of the respondents achieved the lowest or highest score in a sample size of at
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o
=
1 ®]
2 : . : : : ?
3 least 50 patients.[21, 36] Floor and ceiling effects will be determined separately for the different e
4 o 2
5 time points.. ]
6 5
7 <
8 g
9 Responsiveness &
10 v O
E Responsiveness is defined as the ability of a questionnaire to detect clinically important changes % E
o (o]
= 5
ﬁ over time, even if these changes are small.[21, 37] The data of group 2 will be used; they will % %_
15 P
16 complete all questionnaires twice, with 5-6 months in between. Responsiveness can be _§ i
17 =
18 considered to be a measure of longitudinal validity. In analogy to construct validity, this s 2
19 5 N
S @
32 longitudinal validity will be assessed by testing predefined hypotheses about expected % R
o
5 >
gg correlations between changes in AOFAS Ankle-Hindfoot Score-DLV (sub)scales versus ‘?; N
€ =
24 o)
P changes in FFI and SF-36 (sub)scales.[21] % ms
(]
26 = D2
27 The effect size (ES) and standardized response mean (SRM) of the (sub)scales of the %‘:SD N
28 238
29 AOFAS Ankle-Hindfoot Score-DLV will be determined as measures of the magnitude of § 3 g
30 oS
2ES
g; change over time, using the data of group 2. The ES will be calculated by dividing the mean 2 K 3
Qg
ac®
gi change in score between the two time points by the standard deviation of the first %% 2
o
35 EXE
36 measurement.[38] The SRM will be calculated by dividing the mean change in score between g@ =
37 a8
38 two time points by the standard deviation of this change.[38] These effect estimates will be § g
39 3 5
22 interpreted according to Cohen: a SRM of 0.2-0.4 is considered a small effect, 0.5-0.7 a = E
@ o
42 d d 0.8 or higher a large effect.[39 3 2
43 moderate, and 0.8 or higher a large effect.[39] 2 3
44 s 2
32 : :
— (]
47 ETHICS AND DISSEMINATION § %
48 5 &
49 This study will be conducted according to the principles of the Declaration of Helsinki (64" 8 "B
50 RN
722
g; World Medical Association General Assembly, Fortaleza, Brazil, October 2013). This study has o
>
53 : . , @
54 been exempted by the medical research ethics committee (MREC) Erasmus MC (Rotterdam, %
(¢

55
56 The Netherlands). This MREC acts as central ethics committee for this trial (reference number g
57 g
58 MEC-2014-215). Approval has been obtained from the local hospital boards in all participating 8
59 =
60 ]
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centers. Following review of the protocol, the MREC concluded that this study is not subject to
the Medical Research Involving Human Subjects Act (WMO). They concluded that the study is
a medical/scientific research, but no patients are subjected to procedures or are required to
follow rules of behavior. Consequently, the statutory obligation to provide insurance for subjects
participating in medical research (article 7 of the WMO) was also waived. Any important
changes in the protocol will be submitted to the accredited MREC. The results of the study are

planned to be published.
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o
<
(]
1 2
0]
2 DISCUSSION 3
4 )
: g
7 Modern studies that evaluate treatment efficacy are expected to also take into account the §
8 g
9 treatment outcome from a patient’s perspective. Clinical measures such as mortality, i3
10 P
U °
11 radiographic healing, and rates of complications, re-operation, and readmission are relevant; S b
13 o S g =
14 however, they do not reflect to what extent a patient is able to function in daily living. For that % %_
15 < 3
16 purpose, PROMs and mixed instruments, which combine a patient-reported and a physician- _§ 2
17 =
18 reported part, have been developed. There is a great need for valid instruments in different s 2
19 5 R
20 languages. 2
21 o o
>
5:23 The AOFAS Ankle-Hindfoot Score is commonly used in patients with an ankle or ‘; N
€ =
24 c 8
25 hindfoot injury. This instrument combines functional outcome and pain, which are both critical v m 2
0o
26 ~ 03
27 for patients. The AOFAS Ankle-Hindfoot Score is only valid if the score truly reflects function %‘:SD N
28 8% S
29 and pain. Completing the questionnaire in duplicate should result in the same score, and during § 29
30 oS
2£S
g; recovery, the change in score should reflect change in functional status of the patient. Both 2 K S
33 . . , , oS3
34 elements of validity of the instrument are determined as part of this study. We expect that the %3‘; 2
o
35 EXE
36 AOFAS Ankle-Hindfoot Score-DLV will prove valid and reliable, giving objective quantitative 282z
37 a8
38 scores for patients’ function and pain after trauma to the ankle or hindfoot. If the data confirm § g
39 3 5
22 this, the instrument will be available for comparing outcome in future studies, and for = E
a
= o
. . . . 3
jé comparing treatment outcome across hospitals. Especially the SDC and MIC will reveal g?; P
o O
44 5 3
45 important information for sample size calculations in future studies. % o
=]
46 = o
47 Two hospitals in the Netherlands will participate. Inclusion of patients has started May § %
48 3 e
= w
49 2014 and the expectation is to include all patients within two years for ankle injuries and three 3 "B
50 RN
722
g; years for hindfoot injuries. With a maximum follow-up of 6.5 months the presentation of data 2
>
>3 il b d by end d end ivel E
54 will be expected by end-2016 and end-2017, respectively. §
55 w
56 =
57 S
58 é
59 =
60 %
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10 SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*

12 Section/item Item Description Addressed on
13 No page number

Administrative information

17 Tite 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym 1

19 Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry 4,7

21 2b All items from the World Health Organization Trial Registration Data Set See trial register
online

24 Protocol version 3 Date and version identifier 7

26 Funding 4 Sources and types of financial, material, and other support 22

28 Roles and 5a Names, affiliations, and roles of protocol contributors 1,2

29 responsibilities _ _ _
30 5b Name and contact information for the trial sponsor 1

32 5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and
33 interpretation of data; writing of the report; and the decision to submit the report for publication, including 22
34 whether they will have ultimate authority over any of these activities

36 5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint 22
adjudication committee, data management team, and other individuals or groups overseeing the trial, if
39 applicable (see Item 21a for data monitoring committee)
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Introduction

BMJ Open

Description of research question and justification for undertaking the trial, including summary of relevant
studies (published and unpublished) examining benefits and harms for each intervention

Explanation for choice of comparators
Specific objectives or hypotheses

Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group),
allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory)

Methods: Participants, interventions, and outcomes

Background and 6a
rationale
6b
Objectives 7
Trial design 8
Study setting 9
Eligibility criteria 10
Interventions 11a
11b
11c
11d
Outcomes 12

Participant timeline 13

Description of study settings (eg, community clinic, academic hospital) and list of countries where data will
be collected. Reference to where list of study sites can be obtained

Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and
individuals who will perform the interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow replication, including how and when they will be
administered

Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose
change in response to harms, participant request, or improving/worsening disease)

Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence
(eg, drug tablet return, laboratory tests)

Relevant concomitant care and interventions that are permitted or prohibited during the trial

Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood

pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg,

median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen
efficacy and harm outcomes is strongly recommended

Page 28 of 31

13

8-9

11-14

10-11

10-14

Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 10,13

participants. A schematic diagram is highly recommended (see Figure)
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1

2

3 Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 14-15

4 clinical and statistical assumptions supporting any sample size calculations

5

6 Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size 8

7

g Methods: Assignment of interventions (for controlled trials)

10 o

1 Allocation:

ig Sequence 16a  Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any
generation factors for stratification. To reduce predictability of a random sequence, details of any planned restriction

14

15 (eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants

16 or assign interventions

17

18 Allocation 16b  Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered,

19 concealment opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned

20 mechanism

21

22 Implementation 16¢ Who will generate the allocation sequence, who will enrol participants, and who will assign participants to

gi interventions

25 Blinding (masking) 17a  Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome

g? assessors, data analysts), and how

;g 17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s

30 allocated intervention during the trial

31

gé Methods: Data collection, management, and analysis

34  Data collection 18a  Plans for assessment and collection of outcome, baseline, and other trial data, including any related 11-14
gg methods processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of

37 study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known.

38 Reference to where data collection forms can be found, if not in the protocol

39

40 18b  Plans to promote participant retention and complete follow-up, including list of any outcome data to be

41 collected for participants who discontinue or deviate from intervention protocols

42

43

44 3
45
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Data management 19

Statistical methods 20a

20b

20c
Methods: Monitoring
Data monitoring 21a

21b
Harms 22
Auditing 23
Ethics and dissemination
Research ethics 24
approval
Protocol 25
amendments

BMJ Open

Plans for data entry, coding, security, and storage, including any related processes to promote data quality 15

Page 30 of 31

(eg, double data entry; range checks for data values). Reference to where details of data management
procedures can be found, if not in the protocol

Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 15-19
statistical analysis plan can be found, if not in the protocol

Methods for any additional analyses (eg, subgroup and adjusted analyses) 15-19

Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any
statistical methods to handle missing data (eg, multiple imputation) 15

Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 15

whether it is independent from the sponsor and competing interests; and reference to where further details
about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not
needed

Description of any interim analyses and stopping guidelines, including who will have access to these interim

results and make the final decision to terminate the trial

Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse

events and other unintended effects of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent

from investigators and the sponsor

Plans for seeking research ethics committee/institutional review board (REC/IRB) approval 3,19

Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, 20

analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals,
regulators)
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1

2

3 Consentorassent 26a  Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 7
4 how (see Item 32)

5

6 26b  Additional consent provisions for collection and use of participant data and biological specimens in ancillary

7 studies, if applicable

8

9 Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained 15
ig in order to protect confidentiality before, during, and after the trial

12 Declaration of 28 Financial and other competing interests for principal investigators for the overall trial and each study site 22
13 interests

14

15 Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 15
i? limit such access for investigators

ig Ancillary and post- 30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial

20 trial care participation

g; Dissemination policy 31a  Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 20
23 the public, and other relevant groups (eg, via publication, reporting in results databases, or other data

24 sharing arrangements), including any publication restrictions

25

26 31b  Authorship eligibility guidelines and any intended use of professional writers 20
27

28 31c Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code

29

30  Appendices

31

32 Informed consent 32 Model consent form and other related documentation given to participants and authorised surrogates

33 materials

34

35 Biological 33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular

g? specimens analysis in the current trial and for future use in ancillary studies, if applicable

gg *It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items.

40 Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons
41 “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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1 O
2 ?
3 ABSTRACT 3
4 )
5 k=]
6 5
7 -
8 . o
9 Introduction ©
7]
10 . . . o
11 The AOFAS Ankle-Hindfoot Score is among the most commonly used instrument for a'? =
S
12 o g
13 measuring outcome of treatment in patients who sustained a complex ankle or hindfoot injury. % c
g p p jury 2 S
14 o o
15 It combines a clinician-reported and a patient-reported part. A valid, Dutch version of this E E
16 T N
<
ig instrument is currently not available. Such a translated and validated instrument would allow a E
= o
R
:zlg objective comparison across hospitals or between patient groups and with shown validity and 3 %
c B
21 2 o
22 reliability it may become a quality of care indicator in future. The main aims of this study are to 3 2
23 3 1
24 translate and culturally adapt the AOFAS Ankle-Hindfoot Score questionnaire into Dutch é m o
25 ®>c
0o
26 according to international guidelines, and to evaluate the measurement properties of the AOFAS ag-i
27 oM
o 2P
gg Ankle-Hindfoot Score-Dutch Language Version (DLV) in patients with a unilateral ankle or gg ;
~ "0
30 . oW
31 hindfoot fracture. 25 3
229
32 2p o
33 > Sao
34 83
35 Methods and analysis =m3
36 =2z
. . . . . . . - -c
g; The design of the study will be a multicenter, prospective, observational study (case series) in &; S
= 3
Zg patients who presented to the Emergency Department with a unilateral ankle or hindfoot fracture 2 -(SD
5 S
41 Q
42 or (fracture)dislocation. A research physician or - assistant will complete the AOFAS Ankle- “% g
43 2 8
44 Hindfoot Score-DLV based upon interview for the subjective part and physical examination for % 3
45 5 3
jg the objective part. In addition, patients will be asked to complete the Foot Function Index (FFI) g <
(2] =]
=
>
jg and the Short Form-36 (SF-36). Measurement properties of the AOFAS Ankle-Hindfoot Score- S &
«« N
50 . . . - e o R
51 DLV will be determined. Outcome measures include the construct validity, reliability (i.e., & §
52 >
53 internal consistency), reproducibility (i.e., test-retest reliability, agreement, and smallest E
54 o
55 detectable change), floor and ceiling effect, and responsiveness. %
56 =
57 S
58 é
59 =
60 %
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Ethics and dissemination

This study has been exempted by the medical research ethics committee (MREC) Erasmus MC
(Rotterdam, The Netherlands). Each participant will provide written consent to participate and

remain anonymized during the study. The results of the study are planned to be published in an

international, peer-reviewed journal.

Registration details

The study is registered at the Netherlands Trial Register (NTR5613; 05-jan-2016).
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©
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2 INTRODUCTION 3
4 )
: g
7 Complex foot and ankle injuries cause a, usually temporary, loss of function and quality of life. g
8 o
9 Patient-Reported Outcome Measures (PROMs) are essential in both clinical practice and clinical i
10 P
U °
11 research; they enable detailed evaluation of (functional) outcome or quality of life after (non- S b
12 e 8
13 . N : . g =
14 )Joperative treatment of musculoskeletal (traumatic) injuries from a patient’s perspective. % %
15 < 3
16 Generic instruments such as quality of life questionnaires allow comparison across populations _§ 2
17 =
18 with different injuries or medical conditions. Region-specific instruments, on the other hand, % 2
19 5 N
S @
32 may give more detailed insight into the disabilities, pain, and problems caused by a specific 2
Q o
5 >
5:23 injury. Some instruments are solely PROMs, and others combine a patient-reported with a ‘; N
€ =
24 . . . e . c &
25 physician-reported part. Numerous generic and region-specific instruments are available.[1-6] wms
0o
26 ~ 03
27 A frequently used instrument for assessing outcome after ankle and hindfoot injuries is %Lg N
28 235
29 the American Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot Score. This § 29
30 oS
2E3
g; clinical rating system, developed by Kitaoka ef al., combines subjective scores of pain and § c';rg;;,
33 . . o . a£2
34 function provided by the patient with objective scores based on the surgeon's physical §$ 3
35 EXE
36 examination of the patient (to assess sagittal motion, hindfoot motion, ankle-hindfoot stability, 28z
37 a8
38 and alignment of the ankle-hindfoot).[7] The scale includes nine items that can be divided into % g
39 3 5
22 three subscales (pain, function, and alignment). Pain consists of one item with a maximal score = E
a
= o
. T . . . . . . o 3
jé of 40 points, indicating no pain. Function consists of seven items with a maximal score of 50 2 3
17 o
44 5 3
45 points, indicating full function. Alignment consists of one item with a maximal score of 10 % o
46 g &
j; points, indicating good alignment. The maximal score is 100 points, indicating no symptoms or % =
S
49 impairments. In the original publication, the AOFAS Ankle-Hindfoot Score was described to be 3 "B
50 RN
722
g; used for ankle replacement, ankle arthrodesis, ankle instability operations, subtalar arthrodesis, o
>
53 . . : : . , . D
54 subtalar instability operations, talonavicular arthrodesis, calcaneocuboid arthrodesis, calcaneal %
55 =
v9)
56 osteotomy, calcaneus fracture, talus fracture, and ankle fractures.[7] z
57 8
58 é
59 =
60 ]
5 D
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The AOFAS Ankle-Hindfoot Score, as a complete scale, has been shown to be valid in
its original version.[7-9] However, poor to moderate correlation of the AOFAS scores to the SF-
36 subscales may also suggest poor construct validity [10].Adequate responsiveness has also
been shown.[8, 9] The physician-reported part of the scale has been shown to be valid and
reliable.[11] Westphal ef al. showed strong correlations between SF-36 and the AOFAS Ankle-
Hindfoot Score were strong regarding function and pain subscales, but moderate for all other
subscales.[12] Previous studies involved a wide spectrum of diagnoses, such as general ankle-
hindfoot complaints,[9] pending ankle or foot surgery,[11] surgically treated calcaneal
fractures,[12] and end-stage ankle arthritis.[8] These studies included mixed populations.
Whether or not the AOFAS Ankle-Hindfoot score would be reliable and valid in homogenous
populations consisting of, e.g., only patients with hindfoot fractures, has not been published.

Despite some favorable results, there is also criticism to the use of the AOFAS Clinical
Rating Systems, which includes the AOFAS Ankle-Hindfoot Score.[13] Criticism, which
includes the limited number of answers per item as well as linguistic issues, may negatively
affect reliability and validity, and makes it more prone to ceiling effects.[13, 14] Despite these
concerns, the AOFAS Ankle-Hindfoot Score remains among the most commonly used
instruments, especially for patients with hindfoot fractures. It is especially an interesting
instrument because it asks for hindfoot-specific complaints or deviations, which are not included
in other lower extremity-specific instruments. Lack of evaluation of measurement properties of
the AOFAS Ankle-Hindfoot Score in homogeneous populations, the inclusion of anatomy-
specific questions in the instrument, and its continued common use warrant its further evaluation
in homogenous populations with either ankle or hindfoot fractures.

Currently, a validated Dutch translations of the AOFAS Ankle-Hindfoot Score is not
available. Therefore, the aim of the first part of the study is to translate and culturally adapt the
AOFAS Ankle-Hindfoot Score questionnaire into Dutch. The aim of the second part is to

evaluate the measurement properties of the AOFAS Ankle-Hindfoot Score-Dutch language
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version (DLV) in patients who sustained a unilateral ankle or hindfoot fracture or (fracture)
dislocation by assessing the construct validity, reliability (i.e., internal consistency, test-retest
reliability, and measurement error), floor and ceiling effect, and responsiveness, and by
calculating the smallest detectable change. Measurement properties will be calculated for the

ankle and hindfoot separately.
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METHODS AND ANALYSIS

Study design

This study (protocol version 1.0, date March 24, 2014) will follow a multicenter, prospective,
observational study design (i.e., case series). As the research physician and patient will complete
questionnaires starting at variable time points during treatment, this study will have a
prospective study design with retrospective data collection with regards to the injury and
treatment. Three hospitals in Rotterdam (The Netherlands) will participate: Erasmus MC,
University Medical Center Rotterdam, Ikazia Hospital, and Maasstad Hospital. The study is

registered at the Netherlands Trial Register (NTR5613), registration date January 05, 2016.

Recruitment and consent

All consecutive patients meeting the eligibility criteria (and none of the exclusion criteria) will
be included. Participation in this study will not have any influence on treatment. Prior to their
outpatient department visit, eligible patients will be invited to participate. Verbal and written
information will be given by the principal investigator, research physician, or a research
assistant. Written materials will include an information letter, informed consent form, and return
envelope. A reminder will be sent to those patients who did not respond within two weeks, in
order to ensure a high response rate. If no response is received within three weeks, the patient
will be contacted by telephone ones.

In order to reduce bias as much as possible, a research physician (MD with clinical
experience)or research assistant (with a BSc in Medicine) will perform the physical examination
that is part of the physician-reported part of the AOFAS Ankle-Hindfoot Score-DLV using a
standardized protocol. Both assessors received elaborate training on the administration and

physical examination of the AOFAS Ankle-Hindfoot Score by an experienced trauma surgeon.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 33

'saiIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig soushy re Gzoz ‘€T aunr uo /wod fwg uadolway:dny wolj pspeojumod ".T0Z Arenigsd /g uo +88ZT0-9T0Z-uadolwag/9eTT 0T Se paysiignd 1siiy :uado (NG


http://bmjopen.bmj.com/

Page 9 of 33 BMJ Open

o
<
(]
2 g
3 Study population e
4 =
5 All adult patients who visited the Emergency Department of any of the participating hospitals -é'
6 S
7 and were diagnosed with a unilateral ankle or hindfoot fracture or (fracture) dislocation will be @
8 g
9 considered eligible for inclusion. Measurement properties will be assessed for the ankle and the &
10 P
U °
E hindfoot subgroups separately. Patients will be identified from hospital records based upon their 5 E
8 9
1 . . . . . . . 3 g
12 ICD-10 (International Coding of Diseases, 10™ revision) code or Diagnosis Related Group % %
" : s 8
16 (DRG:; in Dutch, DBC) code. g 3
17 <8
@ o
18 =
19 5 R
32 Three subgroups of patients will be enrolled. In group 1 (test of pre-final version) the pre-final 2
Q o
5 >
5:23 version of the AOFAS Ankle-Hindfoot Score-DLV will be completed. In group 2 ‘; N
€ =
24 c 8
25 (responsiveness) and group 3 (test-retest) the final version of the Dutch AOFAS Ankle- ‘é ("%”g‘
26 = D2
27 Hindfoot-DLV questionnaire will be completed on two occasions, with 5-6 months (group 2) or %L:SD N
28 835
29 2-3 weeks (group 3) in between. 829
30 gt
31 N
32 2z
33 . L . acg
34 In order to be eligible to participate in this part of the study, a patient must meet all of the %3‘; 5
35 S 3m3
36 following criteria: 28z
37 @- 8
38 1)  Patients with a unilateral ankle or hindfoot fracture or (fracture) dislocation (i.e., Ankle- % g
39 3 5
22 Hindfoot: ankle fracture, calcaneal fracture, talar fracture, subtalar dislocation, tibiotalar = E
a
42 . . , . . » 3
43 dislocation, or Chopart's fracture dislocation) 2 3
o
a4 S 2
45 2)  Age 18 years or older = 0
46 g &
47 3)  Group 2 only: Treatment started between six weeks and three months (ankle) or between S 3
48 3 e
= w
49 three and six months (hindfoot) prior to the start of the study 3 "B
50 RN
722
g; 4)  Group 3 only: treatment has started between seven and nine months (ankle) or between six =
>
>3 d 24 months (hindfoot) prior to th f the stud E
54 an months (hindfoot) prior to the start of the study §
55 . . . @
56 5)  Provision of informed consent by patient =
57 g
58 é
59 =
60 %
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A potential subject who meets any of the following criteria will be excluded from participation

in this study:

1)

2)
3)
4)

5)

6)

Multiple trauma patient (only if additional injury gives functional limitations at time of
enrolment)

Pathological fracture

Severe physical comorbidity (i.e., American Society of Anesthesiologists (ASA) >3)
Patient was non-ambulatory prior to the injury (i.e., bed or wheelchair-bound)
Insufficient comprehension of the Dutch language to understand and complete the
questionnaires

Patients with expected problems of maintaining follow-up (e.g., no fixed address)

For testing the pre-final version of the Dutch AOFAS Ankle-Hindfoot Score-DLV (group 1),

only exclusion criteria 5 and 6 will apply.

Patients are allowed to participate in group 2 and 3, and if so, the second questionnaire for

responsiveness will also be used as first questionnaire for test-retest reliability. Table 1 shows a

summary of the injuries, identifying codes, and measurements times of this study.
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Table 1: Overview of injuries, identifying codes, and measurement times

Test retest

Group Injury Identifying code Responsiveness reliability

©CoOoO~NOUITA,WDNPE

ICD-10 DRG =1 =2 t=1 =2

12 Ankle Ankle fracture S825,S826 224 1.5-3mo +5-6mo 7-9mo +2-3we

14 Hindfoot  Calcaneal fracture S920 236,237 3-6mo +5-6mo 6-24mo +2-3 we
16 Talar fracture S921 241

Subtalar dislocation

21 Tibiotalar dislocation ~ S930

23 Chopart's fracture

25 dislocation

o8 ICD-10, International Coding of Diseases, 10™ revision; DRG, Diagnosis Related Group; mo,

30 months; we, weeks.

34 Outcome measures
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The measurement properties of the AOFAS Ankle-Hindfoot Score-DLV will be evaluated in
39 this validation study. The following parameters will be determined:

41 . Construct validity

43 . Reliability / Internal consistency

. Reproducibility: Test-retest reliability, agreement, and Smallest Detectable Change

48 ° Floor and ceiling effects

50 e  Responsiveness

'salIfojouyoal Jejiwis pue ‘Buiureny | ‘Buluiw elep pue 1xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdod Aq paloalold

55 In addition to the outcome variables mentioned above, the following data will be collected from

57 the patients’ medical files:
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a) Intrinsic variables (baseline data): age, gender, and dominant side.

b) Injury-related variables: affected side, trauma mechanism, type of injury.

c) Intervention- and outcome-related variables: type of treatment (operative or non-operative),
time between injury and start of treatment, achievement of anatomic restoration as judged

from X-ray or CT-scan (i.e., <2mm articular step-off or gap).

Study procedures
The study will be divided into two stages. First, the American (original) version of the AOFAS
Hindfoot-Ankle Score will be translated into Dutch according to a standardized procedure.[15]

Second, the translated version will be tested for measurement properties in a prospective study.

Step 1: Translation of the questionnaire

The translation and cultural adaptation of the AOFAS Ankle-Hindfoot Score questionnaire will
be done according to the guideline for Cross Cultural Adaptation of Self-Report Measures by
Beaton et al.[15] This guideline is based on the review of Guillemin ez al.[16] and is the official
guideline of the American Academy of Orthopaedic Surgeons. The guideline consists of five
stages: (1) translation; (2) synthesis; (3) back translation; (4) evaluation by a team of experts;
and (5) tests.

In stage one, the English version of the questionnaire will be translated into Dutch
independently by two Dutch native speakers who are fluent in English. One person will have
knowledge of medicine and the questionnaire, the other will not necessarily.

In stage two, both translations will be combined by the two translators and a team of
experts; this team will consist of at least two independent observers. The synthesis process will
be carefully documented in a written report. Differences will be resolved by consensus.

In stage three, two persons will independently translate the synthesized Dutch

questionnaire back into English. Both translators will be bilingual native English speakers.
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o
<
(]
% g
3 Neither translator will receive any background information on the study or the questionnaire. e
4 . . . . o A
5 They will have no medical background, will be blind to the original version of the questionnaire o
c
6 S
7 and will not be aware or informed about the concepts explored in it. With this back-translation @
8 g
9 process, the content validity of the questionnaire is checked in order to make sure that the &
10 P
U °
11 translated version is reflecting the same item content as the original version. Unclear wording in S E
o
14 the translated version can be discovered in this stage. % 3
15 - . S i
16 In stage four, the investigator, the translators and the same team of experts will review S 3
17 =
18 the two back-translations. Equivalence between the original and Dutch versions of the % 2
19 5 R
32 questionnaire shall be reached in four areas: semantic equivalence (ensuring that the words 2
Q o
5 >
5:23 mean the same thing), idiomatic equivalence (ensuring that colloquialisms or idioms are ‘; N
€ =
24 : . \ N . . . c &
25 formulated in equivalent expressions), experiential equivalence (ensuring that each item wms
0o
26 a 02
27 captures the experience of daily life in the target culture), and conceptual equivalence (ensuring g:% N
28 8% S
29 that words hold the same conceptual meaning). Discrepancies will be resolved by consensus. § 29
30 oS
2£S
g; This stage will result in the pre-final Dutch versions of the questionnaire. 2 8 S
33 228
34 In stage five, these pre-final Dutch version will be tested in a group of 20 patients (group %3‘; 5
35 EXE
36 1) presenting themselves with various foot/ankle problems to the outpatient clinic of one of the 28z
37 a8
38 participating hospitals. These patients will be asked if they understand the questions and if they § g
39 3 5
22 are able to provide answers to the questions. If all patients report that this is the case and if there = E
a
= o
N . . . . » 3
jé are no ambiguities, no further changes to the questionnaires will be necessary; at that point the 2 E'
(%]
44 5 3
45 translated questionnaire will be considered final. The measurement properties of this version % o
46 g €
47 will be assessed in Dutch patients as described below. S 3
48 3 I
49 S
50 2 S
g; Step 2: Determining measurement properties of the AOFAS Ankle-Hindfoot Score-DLV R
53 | | N £
54 Patient groups 2 and 3 will be used for this evaluation. =
55 g
56 S
57 S
58 é
59 =
60 %
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. Group 2 (responsiveness) will consist of patients who were (surgically) treated at a
participating hospital, between six weeks and three months earlier (ankle) or between three
and six months earlier (hindfoot).

o Group 3 (test-retest) will consist of patients who were (surgically) treated at a participating
hospital, between seven and nine months earlier (ankle) or between six and 24 months

earlier (hindfoot).

In groups 2 and 3 three questionnaires will be completed during the patients’ outpatient
department visit; the AOFAS Ankle-Hindfoot Score-DLV, the Foot Function Index (FFI-DLV),
and the Short Form Health Survey (SF-36-DLV). These instruments were chosen since they
were also used for the validation of the original language version.[8] The research physician or
research assistant will complete the AOFAS Ankle-Hindfoot Score-DLV during the outpatient
department visit. If a patient is unable or unwilling to come to the hospital, a home visit may be

planned.

The Foot Function Index (FFI) measures the effect of foot pathology on function in terms of
pain and disability. The FFI consists of 23 items divided into three subscales: limitation, pain,
and disability. The items are scored on a 10-point Likert scale. For each subscale, the raw score
is transformed to a 100-point score; the higher the score, the more limitation/pain/ disability is
present. The total score on the FFI is the mean of the subscale scores.[2] Adequate internal
consistency, reproducibility and reliability as well as strong correlation with SF-36 have been

reported for patients with traumatic foot disorders.[17, 18]

The Short Form Health Survey (SF-36) is a generic health status questionnaire that gives an
indication of health-related quality of life.[19-23] The SF-36 consists of 36 items (questions)

and provides scores on eight dimensions (subscales): physical functioning (PF), role limitations
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o
<
(]
1 3
é due to physical health problems (RP), bodily pain (BP), general health perceptions (GH), vitality %
4 =
5 (VT), social functioning (SF), role limitations due to emotional problems (RE), and general iy
c
6 =
7 mental health (MH). These eight domains are combined into a Physical Component Summary @
8 g
9 (PCS) and a Mental Component Summary (MCS). The raw score on each subscale is transferred &
10 5
U °
g to a 100-point scale, with a higher score indicating better quality of life. These scores will be = E
8 9
1 . . 3 g
12 converted to a norm-based score and compared with the norms for the general population of the % g
15 < 3
16 United States (1998), in which each scale was scored to have the same average (50 points) and § 2
17 =
18 the same standard deviation (10 points). The SF-36 is the most widely evaluated patient- s 2
19 5 N
S @
20 reported outcome measure for assessing general health.[24] It is reliable and easy to complete. A z g
21 o o
>
5:23 validated Dutch version is available.[25] ‘; N
S
24 - ol
25 335
26 = D2
27 In order to determine whether the AOFAS Ankle-Hindfoot Score-DLV is able to detect clinical %Lg N
28 235
29 change over time, patients in group 2 will be asked to complete all questionnaires again after § 29
30 oS
2E3
g; five to six months after completing them the first time. A research physician or research ) K S
33 . . : . o ac g
34 assistant will complete the AOFAS Ankle-Hindfoot Score-DLV. For responsiveness, this time %3‘; 2
o
35 R
36 interval should be sufficiently long enough for clinical improvement to occur. We consider a 28z
37 a8
38 time interval of five to six months to be appropriate for all three groups of injuries. § g
39 3 5
40 In order to determine the reproducibility (i.e., test-retest reliability) of the AOFAS = E
41 Qo
. . . . . 3
jé Ankle-Hindfoot Score-DLV, all questionnaires will be completed again at two to three weeks g?; P
o 9O
44 = 3
45 after completing them the first time (group 3). For test-retest reliability, this time interval needs % §
46 - o
47 to be sufficiently short to support the assumption that the patients remain stable and sufficiently § %
48 3 e
= w
49 long to prevent recall. We consider a time interval of 2-3 weeks to be appropriate. Patients are 3 "B
50 RN
722
g; asked about presence or absence of change between the two questionnaire administrations. 2
>
>3 h ing a change will be excluded from the analysi E:
54 Those reporting a change will be excluded from the analysis. §
55 w
56 =
57 g
58 Sample size calculation B
59 =
60 ]
D
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The pre-final Dutch version of the instrument will be tested in a group of 20 patients (group 1)
presenting themselves with various foot/ankle problems to the outpatient clinic of the Erasmus
MC (Rotterdam), Ikazia Hospital (Rotterdam), or Maasstad Hospital (Rotterdam).

For groups 2 and 3, recruitment of both the ankle and the hindfoot injury subgroups will
continue until complete follow up is ensured for 100 patients. The minimum number of patients
needed for determining measurement properties of a PROM depends on the property evaluated.
Validity can only be rated positive if at least 75% of the results are in correspondence with
prespecified hypotheses, in (sub)groups of at least 50 patients.[26] For calculating the Smallest
Detectable Change (SDC) as well as for the assessment of the agreement parameters
(reproducibility), a sample size of at least 50 patients is generally considered adequate.[26, 27]
The (absence of) floor and ceiling effects also requires a sample size of at least 50 patients. In
order to perform a factor analysis (to determine if the AOFAS Ankle-Hindfoot Score-DLV
consists of multiple subscales), however, four to ten patients for each item are advised with a
minimum of 100 patients.[26, 28] The sample size needed applies both to patients with ankle

injuries and hindfoot injuries.

Statistical analysis
Data will be entered into an OpenClinical database. Data will be encoded, and a random sample
of entered data will be checked by an independent data monitoring committee. Only the research
team, the Medical Research Ethics Committee (MREC), and the health inspection will have
legal access to the data.

All statistical analyses will be performed with the Statistical Package for Social Sciences
(SPSS, version 21 or higher) and will be reported following the STrengthening the Reporting of
OBservational studies in Epidemiology (STROBE) and the COnsensus-based Standards for the

selection of health Measurement Instruments (COSMIN) guidelines. Descriptive statistics will
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o
<
(]
1 3
é be used in order to describe the main characteristics of the study participants and the e
4 N . . . A
5 questionnaire scores at the different time points. Data for patients with ankle or hindfoot injuries o
c
6 S
7 will be evaluated as two separate groups. @
8 g
9 As the raw data for individual items will be analyzed, missing values will not be imputed. &
10 P
U °
E Normality of continuous data will be tested with the Shapiro-Wilk test. Descriptive analysis will 5 E
8 9
13 . . - . o g
14 be performed; continuous data will be reported as mean + standard deviation (SD) (parametric) % g
15 < 3
16 or median with percentiles (non-parametric) and categorical data as numbers with percentages. _§ 2
< ©
17 @ o
18 Z 3
19 - N
S @
32 In order to evaluate if a representative sample participated in this study, the age, gender, and % R
o
5 >
22 injury location of responders will be compared with that of the non-participants. The categorical e N
23 S =
24 c 8
25 variables gender and injury location will be assessed using a Chi-squared test. Age will be v m 2
0o
26 ~ 03
27 compared using a Student’s T-test (parametric data) or Mann-Whitney U-test (parametric data). %L:SD N
28 238
29 539
30 50
> Construct validity 585
33 e : . : . o g
34 Validity is the degree to which a patient-reported outcome instrument measures the construct it g*';‘; 2
o
35 EXE
36 is supposed to measure. As there is no gold standard in the current study, the validity of the 282z
37 a8
38 AOFAS Ankle-Hindfoot Score-DLV will be expressed in terms of the construct validity. § g
39 3 5
22 Construct validity refers to the extent to which scores on a specific questionnaire relate to other = E
a
= o
. .. . . . . . » 3
jé measures in a way that is in agreement with prior theoretically derived hypotheses concerning 2 E'
(%]
44 5 3
45 the concepts that are being measured.[26] In order to evaluate the construct validity of the % o
46 = <
47 AOFAS Ankle-Hindfoot Score-DLV, we will formulate a set of hypotheses about the expected § %
48 3 e
= w
49 magnitude and direction of relationships between the AOFAS (sub)scores and the FFI and the 3 "B
50 RN
722
g; SF-36 (sub)scores. Pearson’s product-moment correlation coefficients (parametric data) or =
>
53 , : . . : D
54 Spearman’s Rho (rank correlation) coefficients (non-parametric correlation) will be calculated %
(¢
55 w
56 in order to assess construct validity. Correlation coefficients above 0.6, between 0.6 and 0.3 and =)
57 g
58 less than 0.3 will be considered high, moderate, and low correlations, respectively.[29] The 8
59 =
60 %
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AOFAS Ankle-Hindfoot Score is expected to have a high correlation with pain and function
(sub)scales (i.e., FFI total score and all three subscales, SF-36 PF, RP, BP, and PCS), a
moderate correlation with the SF-36 VT, SF and RE subscales, and a low correlation with SF-36
GH, MH, and MCS. Construct validity will be given a positive rating if at least 75% of the

results are in accordance with predefined hypotheses in a (sub)sample of at least 50 patients.[26]

Reliability / internal consistency

Reliability is defined as the degree to which the measurement is free from measurement
error.[30] Three elements of reliability will be determined: internal consistency, reproducibility,
and measurement error.

Internal consistency is defined as the extent to which items in a (sub)scale are
intercorrelated, thus measuring the same construct.[26] The correlation between items on a
(sub)scale will be evaluated by calculating Cronbach’s alpha for every (sub)scale. Since future
use of the AOFAS instrument will be at a group level, internal consistency is considered
sufficient if the value for Cronbach’s alpha is between 0.70 and 0.95, provided that the scale is
unidimensional.[26][31] If necessary, confirmatory or exploratory factor analysis will be

performed, as applicable.

Reproducibility
Reproducibility concerns the degree to which repeated measurements in stable persons (test-
retest) provide similar answers.[26] Reproducibility is suggested to consist of two parts:
reliability and agreement.[32, 33] The data of group 3 will be used; they will complete all
questionnaires twice, with 2-3 weeks in between.

Reliability concerns the degree to which patients can be distinguished from each other,
despite measurement error.[26, 34] Evaluation of the test-retest reliability of the AOFAS Ankle-

Hindfoot Score-DLV will be performed by calculating the intraclass correlation coefficient
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%
1 2
é (ICCagreement) With corresponding 95% confidence interval (CI). An ICC two-way random effects i
g model, type absolute agreement (ICC(2,1)), will be used.[35] Reliability will be given a positive g’
? rating when the ICC is at least 0.70 in a sample size of at least 50 patients.[26] §
§0 Agreement concerns the absolute measurement error, i.e., how close the scores on %
g repeated measures are, expressed in the unit of the measurement scale at issue.[26] The degree g 5
ﬁ of absolute agreement of the AOFAS Ankle-Hindfoot Score-DLV will be expressed as the EE é\r
ig standard error of measurement (SEMagreement). This SEM equals the square root of the error g -%
< O

% variance of an analysis of variance (ANOVA) analysis, including the systematic differences “‘Ez :%j
32 (SEM = \/(Variancepaﬁem + varianceyesigual).[ 20, 36, 37] g %
5:23 Based upon the SEM, the Smallest Detectable Change (SDC) will be calculated using the ‘i %‘
gg formula; SDC = 1.96 x V2 x SEM.[26] The SDC reflects the smallest within-person change in a g ("%”g
g? score that, with P < 0.05, can be interpreted as a “‘real’’ change, above measurement error, in %L};:E
gg one individual (SDCi,g).[26, 38, 39] The SDC measurable in a group of people (SDCgoup) Will 5%%
g; be calculated by dividing the SDCing by Vn.[39, 40] Finally, the reliable change index (RCI) will g%é
gi be calculated, representing the SDC as a percentage of the maximum obtainable score. %é%
gg The degree of absolute agreement of the AOFAS Ankle-Hindfoot Score-DLV will also g@g
Q- O

gé be determined with a Bland and Altman analysis.[41] The limits of agreement equal the mean E‘f §
22 change in scores of repeated measurements (meanchange) = 1.96 x standard deviation of these g: Té
jé changes (SD¢hange).[26] Zero falling outside this interval indicates a bias in the measurements. % g'
:
%2 Floor and ceiling effects F;i %
-

gg The validity, reliability and responsiveness of a questionnaire may be jeopardized if floor or é ";
2R

g; ceiling effects are present. It is then likely that extreme items are missing in the lower or upper ’ %
gi ends of the questionnaire. As a consequence, respondents with the lowest or highest possible %
gg score cannot be distinguished from each other (indicating limited reliability) and changes in %
5

g; these patients cannot be measured (indicating limited responsiveness).[26] Floor and ceiling §
0 2
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effects will be determined by calculating the number of individuals that obtained the lowest (0
points; floor) or highest (100 points; ceiling) scores possible and will be considered present if
more than 15% of the respondents achieved the lowest or highest score in a sample size of at
least 50 patients.[26, 42] Floor and ceiling effects will be determined separately for the different

time points..

Responsiveness

Responsiveness is defined as the ability of a questionnaire to detect clinically important changes
over time, even if these changes are small.[26, 43] The data of group 2 will be used; they will
complete all questionnaires twice, with 5-6 months in between. Responsiveness can be
considered to be a measure of longitudinal validity. In analogy to construct validity, this
longitudinal validity will be assessed by testing predefined hypotheses about expected
correlations between changes in AOFAS Ankle-Hindfoot Score-DLV (sub)scales versus
changes in FFI and SF-36 (sub)scales.[26] Change scores of the AOFAS Ankle-Hindfoot Score
are expected to have a moderate correlation with changes in the FFI (sub)scales, SF-36 PF, RP,
BP, VT, SF, RE, and PCS. A low correlation is expected with changes in the SF-36 GH, MH,
and MCS.

The effect size (ES) and standardized response mean (SRM) of the (sub)scales of the
AOFAS Ankle-Hindfoot Score-DLV will be determined as measures of the magnitude of
change over time, using the data of group 2. The ES will be calculated by dividing the mean
change in score between the two time points by the standard deviation of the first
measurement.[44] The SRM will be calculated by dividing the mean change in score between
two time points by the standard deviation of this change.[44] These effect estimates will be
interpreted according to Cohen: a SRM of 0.2-0.4 is considered a small effect, 0.5-0.7 a

moderate, and 0.8 or higher a large effect.[45]

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 20 of 33

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig sousbhy re Gzoz ‘€T aunr uo /wod fwg uadolway:dny wolj papeojumod ".T0Z Arenigsd /g uo +882T0-9T0Z-uadolwag/9eTT 0T Se paysiignd 1siiy :uado (NG


http://bmjopen.bmj.com/

Page 21 of 33 BMJ Open

o
<
(]
% g
3 ETHICS AND DISSEMINATION 3
4 7}
> 2
6 ) S
7 This study will be conducted according to the principles of the Declaration of Helsinki (64' @
8 g
9 World Medical Association General Assembly, Fortaleza, Brazil, October 2013). This study has i
10 5
U °
g been exempted by the medical research ethics committee (MREC) Erasmus MC (Rotterdam, = E
e (o]
1 : : : I g =
12 The Netherlands). This MREC acts as central ethics committee for this trial (reference number % %_
15 < 3
16 MEC-2014-215). Approval has been obtained from the local hospital boards in all participating g 2
17 = 2
18 centers. Following review of the protocol, the MREC concluded that this study is not subject to s 2
19 5 N
S @
32 the Medical Research Involving Human Subjects Act (WMO). They concluded that the study is 2
Q o
5 >
5:23 a medical/scientific research, but no patients are subjected to procedures or are required to ‘; N
S
24 o)
25 follow rules of behavior. Consequently, the statutory obligation to provide insurance for subjects g ("%”g‘
26 = D2
27 participating in medical research (article 7 of the WMO) was also waived. Any important %L:SD N
28 835
29 changes in the protocol will be submitted to the accredited MREC. The results of the study are S 3 9
30 oS
2E3
g; planned to be published in an international, peer reviewed journal. Results of the ankle and ) K S
33 . . . . 228
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o
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DISCUSSION

Modern studies that evaluate treatment efficacy are expected to also take into account the
treatment outcome from a patient’s perspective. Clinical measures such as mortality,
radiographic healing, and rates of complications, re-operation, and readmission are relevant;
however, they do not reflect to what extent a patient is able to function in daily living. For that
purpose, PROMs and mixed instruments, which combine a patient-reported and a physician-
reported part, have been developed. There is a great need for valid instruments in different
languages.

The AOFAS Ankle-Hindfoot Score is commonly used in patients with an ankle or
hindfoot injury. This instrument combines functional outcome and pain, which are both critical
for patients. The AOFAS Ankle-Hindfoot Score is only valid if the score truly reflects function
and pain. Completing the questionnaire in duplicate should result in the same score, and during
recovery, the change in score should reflect change in functional status of the patient. Both
elements of validity of the instrument are determined as part of this study. We expect that the
AOFAS Ankle-Hindfoot Score-DLV will prove valid and reliable, giving objective quantitative
scores for patients’ function and pain after trauma to the ankle or hindfoot. If the data confirm
this, the instrument will be available for comparing outcome in future studies, and for
comparing treatment outcome across hospitals or between patient groups. Especially the SDC
and MIC will reveal important information for sample size calculations in future studies.

Three hospitals in the Netherlands will participate. Inclusion of patients has started May
2014 and the expectation is to include all patients within two years for ankle injuries and three
years for hindfoot injuries. With a maximum follow-up of 6.5 months the presentation of data

will be expected by end-2016 and end-2017, respectively.
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Background and 6a
rationale
6b
Objectives 7
Trial design 8
Study setting 9
Eligibility criteria 10
Interventions 11a
11b
11c
11d
Outcomes 12

Participant timeline 13

Description of study settings (eg, community clinic, academic hospital) and list of countries where data will
be collected. Reference to where list of study sites can be obtained

Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and
individuals who will perform the interventions (eg, surgeons, psychotherapists)

Interventions for each group with sufficient detail to allow replication, including how and when they will be
administered

Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose
change in response to harms, participant request, or improving/worsening disease)

Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence
(eg, drug tablet return, laboratory tests)

Relevant concomitant care and interventions that are permitted or prohibited during the trial

Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood

pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg,

median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen
efficacy and harm outcomes is strongly recommended
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12

6, 20

9-10

12-15

11-12

11-15

Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 11,14

participants. A schematic diagram is highly recommended (see Figure)
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3 Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 15-16

4 clinical and statistical assumptions supporting any sample size calculations

5

6 Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size 9

7

g Methods: Assignment of interventions (for controlled trials)

10 o

1 Allocation:

ig Sequence 16a  Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any
generation factors for stratification. To reduce predictability of a random sequence, details of any planned restriction

14

15 (eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants

16 or assign interventions

17

18 Allocation 16b  Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered,

19 concealment opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned

20 mechanism

21

22 Implementation 16¢ Who will generate the allocation sequence, who will enrol participants, and who will assign participants to

gi interventions

25 Blinding (masking) 17a  Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome

g? assessors, data analysts), and how

;g 17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s

30 allocated intervention during the trial

31

gé Methods: Data collection, management, and analysis

34  Data collection 18a  Plans for assessment and collection of outcome, baseline, and other trial data, including any related 12-15
gg methods processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of

37 study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known.

38 Reference to where data collection forms can be found, if not in the protocol

39

40 18b  Plans to promote participant retention and complete follow-up, including list of any outcome data to be

41 collected for participants who discontinue or deviate from intervention protocols

42

43

44 3
45
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Statistical methods 20a

20b

20c
Methods: Monitoring
Data monitoring 21a

21b
Harms 22
Auditing 23
Ethics and dissemination
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Protocol 25
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Plans for data entry, coding, security, and storage, including any related processes to promote data quality 16
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(eg, double data entry; range checks for data values). Reference to where details of data management
procedures can be found, if not in the protocol

Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 16-20
statistical analysis plan can be found, if not in the protocol

Methods for any additional analyses (eg, subgroup and adjusted analyses) 16-20

Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any
statistical methods to handle missing data (eg, multiple imputation) 16

Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 16

whether it is independent from the sponsor and competing interests; and reference to where further details
about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not
needed

Description of any interim analyses and stopping guidelines, including who will have access to these interim

results and make the final decision to terminate the trial

Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse

events and other unintended effects of trial interventions or trial conduct

Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent

from investigators and the sponsor

Plans for seeking research ethics committee/institutional review board (REC/IRB) approval 4,20

Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, 21

analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals,
regulators)

‘saiBojouyoa) feflLPLHiE EFURNYeM Y Bl EIEH PREINSID) (o7e(5 11658 R AL} B SHdINEF BI1Kddo Aq pa1de1oid

* (s3gv) Jnauadns juswaublasug

| 8p anbiydeiBoiqig 8ausby 1e Gzoz ‘€T aunr uo jwod fwq uadolwa//:dny woly papeojumoq "2T0Z Arenigad /z Uo #88ZT0-9T0Z-uadolwag/9eTT 0T Se paysiignd sy :uadQ CING


http://bmjopen.bmj.com/

Page 33 of 33 BMJ Open

1

2

3 Consentorassent 26a  Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 8
4 how (see Item 32)

5

6 26b  Additional consent provisions for collection and use of participant data and biological specimens in ancillary

7 studies, if applicable

8

9 Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained 16
ig in order to protect confidentiality before, during, and after the trial

12 Declaration of 28 Financial and other competing interests for principal investigators for the overall trial and each study site 28
13 interests

14

15 Access to data 29 Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 16
i? limit such access for investigators

ig Ancillary and post- 30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial

20 trial care participation

g; Dissemination policy 31a  Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 21
23 the public, and other relevant groups (eg, via publication, reporting in results databases, or other data

24 sharing arrangements), including any publication restrictions

25

26 31b  Authorship eligibility guidelines and any intended use of professional writers 21
27

28 31c  Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code

29

30  Appendices

31

32 Informed consent 32 Model consent form and other related documentation given to participants and authorised surrogates

33 materials

34

35 Biological 33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular

g? specimens analysis in the current trial and for future use in ancillary studies, if applicable

gg *It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items.

40 Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons
41 “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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Ethics and dissemination

This study has been exempted by the medical research ethics committee (MREC) Erasmus MC
(Rotterdam, The Netherlands). Each participant will provide written consent to participate and
remain anonymized during the study. The results of the study are planned to be published in an

international, peer-reviewed journal.

Registration details

The study is registered at the Netherlands Trial Register (NTR5613; 05-jan-2016).
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INTRODUCTION

Complex foot and ankle injuries cause a, usually temporary, loss of function and quality of life.
Patient-Reported Outcome Measures (PROMs) are essential in both clinical practice and clinical
research; they enable detailed evaluation of (functional) outcome or quality of life after (non-
)operative treatment of musculoskeletal (traumatic) injuries from a patient’s perspective.
Generic instruments such as quality of life questionnaires allow comparison across populations
with different injuries or medical conditions. Region-specific instruments, on the other hand,
may give more detailed insight into the disabilities, pain, and problems caused by a specific
injury. Some instruments are solely PROMs, and others combine a patient-reported with a
physician-reported part. Numerous generic and region-specific instruments are available.[1-6]
A frequently used instrument for assessing outcome after ankle and hindfoot injuries is
the American Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot Score. This
clinical rating system, developed by Kitaoka et al., combines subjective scores of pain and
function provided by the patient with objective scores based on the surgeon's physical
examination of the patient (to assess sagittal motion, hindfoot motion, ankle-hindfoot stability,
and alignment of the ankle-hindfoot).[7] The scale includes nine items that can be divided into
three subscales (pain, function, and alignment). Pain consists of one item with a maximal score
of 40 points, indicating no pain. Function consists of seven items with a maximal score of 50
points, indicating full function. Alignment consists of one item with a maximal score of 10
points, indicating good alignment. The maximal score is 100 points, indicating no symptoms or
impairments. In the original publication, the AOFAS Ankle-Hindfoot Score was described to be
used for ankle replacement, ankle arthrodesis, ankle instability operations, subtalar arthrodesis,
subtalar instability operations, talonavicular arthrodesis, calcaneocuboid arthrodesis, calcaneal

osteotomy, calcaneus fracture, talus fracture, and ankle fractures.[7]
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<
1 ®]
é Evidence that the AOFAS Ankle-Hindfoot Score (as a complete scale) is valid in its %
g original version, is limited.[7-9] Poor to moderate correlation of the AOFAS scores to the SF-36 g’
? subscales may also suggest poor construct validity.[10] Adequate responsiveness has been §
;0 shown.[8, 9] The physician-reported part of the scale has been shown to be valid and %
E reliable.[11] Westphal et al. showed strong correlations between SF-36 and the AOFAS Ankle- g é
ﬁ Hindfoot Score were strong regarding function and pain subscales, but moderate for all other g é\r_
ig subscales.[12] Previous studies involved a wide spectrum of diagnoses, such as general ankle- g -%
< O
% hindfoot complaints,[9] pending ankle or foot surgery,[11] surgically treated calcaneal ‘% g
32 fractures,[12] and end-stage ankle arthritis.[8] Some of these studies included mixed g %
5:23 populations. Whether or not the AOFAS Ankle-Hindfoot score would be reliable and valid in a ‘i %‘
gg homogenous population consisting of only patients with ankle fractures, has not been published. % (r::g
g? Despite some favorable results, there is also criticism to the use of the AOFAS Clinical %‘%E
2
ég Rating Systems, which includes the AOFAS Ankle-Hindfoot Score.[13] Criticism, which %%g
L]
g; includes the limited number of answers per item as well as linguistic issues, may negatively g%é
gi affect reliability and validity, and makes it more prone to ceiling effects.[13, 14] Despite these %é%
gg concerns, the AOFAS Ankle-Hindfoot Score remains among the most commonly used g@g
Q- O
gé instruments, especially for patients with hindfoot fractures. It is especially an interesting E‘f §
22 instrument because it asks for hindfoot-specific complaints or deviations, which are not included g: -_%
jé in other lower extremity-specific instruments. Lack of evaluation of measurement properties of g?; g'
»
jg the AOFAS Ankle-Hindfoot Score in homogeneous populations, the inclusion of anatomy- ?_): S
jg specific questions in the instrument, and its continued common use warrant its further evaluation g %
5
gg in homogenous populations with either ankle or hindfoot fractures. % g
N
g; Currently, a validated Dutch translations of the AOFAS Ankle-Hindfoot Score is not ’ %
gi available. Therefore, the aim of the first part of the study is to translate and culturally adapt the %
(¢
22 AOFAS Ankle-Hindfoot Score questionnaire into Dutch. The aim of the second part is to %
o
g; evaluate the measurement properties of the AOFAS Ankle-Hindfoot Score-Dutch language §
0 2
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version (DLV) in patients who sustained a unilateral ankle or hindfoot fracture or (fracture)
dislocation by assessing the construct validity, reliability (i.e., internal consistency, test-retest
reliability, and measurement error), floor and ceiling effect, and responsiveness, and by
calculating the smallest detectable change. Measurement properties will be calculated for the

ankle and hindfoot separately.
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v9)
<
(]
% g
3 METHODS AND ANALYSIS 3
4 7}
o 2
6 =
7 Study design @
8 g
9 This study (protocol version 1.0, date March 24, 2014) will follow a multicenter, prospective, i
10 5
U ©°
E observational study design (i.e., case series). As the research physician and patients will = E
8 9
13 . . . . . . . . . o g
14 complete questionnaires starting at variable time points during treatment, this study will have a % %
15 5 8
16 prospective study design with retrospective data collection with regards to the injury and _§ 2
17 =
18 treatment. Three hospitals in Rotterdam (The Netherlands) will participate: Erasmus MC, % 2
19 5 N
5 @
32 University Medical Center Rotterdam, Ikazia Hospital, and Maasstad Hospital. The study is 2
Q o
5 >
5:23 registered at the Netherlands Trial Register (NTR5613), registration date January 05, 2016. ‘; N
S
24 c o
25 325
26 a g.Q
27 Recruitment and consent a5
28 235
29 All consecutive patients meeting the eligibility criteria (and none of the exclusion criteria) will § 29
30 oS
2ES
g; be included. Participation in this study will not have any influence on treatment. Prior to their 2 K S
33 N . 228
34 outpatient department visit, eligible patients will be invited to participate. Verbal and written %3‘; =
35 323
36 information will be given by the principal investigator, research physician, or a research E@,_g
37 =R
38 assistant. Written materials will include an information letter, informed consent form, and return § g
39 3 5
22 envelope. A reminder will be sent to those patients who did not respond within two weeks, in = E
a
- o
. . . ey . 3
jé order to ensure a high response rate. If no response is received within three weeks, the patient ggJ P
o
44 : S 3
45 will be contacted by telephone once. = o
46 g €
47 In order to reduce bias as much as possible, a research physician (MD with clinical S 3
48 3 o
= w
49 experience) or research assistant (with a BSc in Medicine) will perform the physical 3 "B
50 RN
o o
g; examination that is part of the physician-reported part of the AOFAS Ankle-Hindfoot Score- 2
>
53 . . , . D
54 DLV using a standardized protocol. Both assessors received elaborate training on the %
(4]
55 i
56 administration and physical examination of the AOFAS Ankle-Hindfoot Score by an =)
57 g
58 experienced trauma surgeon. 8
59 =
60 %
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Study population

All adult patients who visited the Emergency Department of any of the participating hospitals
and were diagnosed with a unilateral ankle or hindfoot fracture or (fracture) dislocation will be
considered eligible for inclusion. Measurement properties will be assessed for the ankle and the
hindfoot subgroups separately. Patients will be identified from hospital records based upon their
ICD-10 (International Coding of Diseases, 10™ revision) code or Diagnosis Related Group

(DRG; in Dutch, DBC) code.

Three subgroups of patients will be enrolled. In group 1 (test of pre-final version) the pre-final
version of the AOFAS Ankle-Hindfoot Score-DLV will be completed. In group 2
(responsiveness) and group 3 (test-retest) the final version of the Dutch AOFAS Ankle-
Hindfoot-DLV questionnaire will be completed on two occasions, with 5-6 months (group 2) or

2-3 weeks (group 3) in between.

In order to be eligible to participate in this part of the study, a patient must meet all of the

following criteria:

1) Patients with a unilateral ankle or hindfoot fracture or (fracture) dislocation (i.e., Ankle-
Hindfoot: ankle fracture, calcaneal fracture, talar fracture, subtalar dislocation, tibiotalar
dislocation, or Chopart's fracture dislocation)

2)  Age 18 years or older

3)  Group 2 only: Treatment started between six weeks and three months (ankle) or between
three and six months (hindfoot) prior to the start of the study

4)  Group 3 only: treatment has started between seven and nine months (ankle) or between six
and 24 months (hindfoot) prior to the start of the study

5)  Provision of informed consent by patient

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 10
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o
<
(]
1 ®]
2 . . o L 3
3 A potential subject who meets any of the following criteria will be excluded from participation =
4 . 2
5 in this study: o
6 S
7 1)  Multiple trauma patient (only if additional injury gives functional limitations at time of @
8 g
9 enrolment) 7]
10 o O
11 2)  Pathological fracture S B
12 2 &
13 : o : : _ g =
14 3)  Severe physical comorbidity (i.e., American Society of Anesthesiologists (ASA) >3) % 3
@]
15 < 3
16 4)  Patient was non-ambulatory prior to the injury (i.e., bed or wheelchair-bound) _§ 2
17 =
18 5) Insufficient comprehension of the Dutch language to understand and complete the % 2
- =
19 3 0B
20 questionnaires 2 @
21 Qo g
>
gg 6) Patient with expected problems of maintaining follow-up (e.g., no fixed address) ‘?; N
S
24 c o
25 375
26 = D2
27 For testing the pre-final version of the Dutch AOFAS Ankle-Hindfoot Score-DLV (group 1), %‘g N
28 235
29 only exclusion criteria 5 and 6 will apply. 539
30 Tws
2ES
31 289
32 2p o
33 . . . . . . g
34 Patients are allowed to participate in group 2 and 3, and if so, the second questionnaire for %3‘; 2
o
35 333
36 responsiveness will also be used as first questionnaire for test-retest reliability. Table 1 shows a 282z
37 @- g
38 summary of the injuries, identifying codes, and measurements times of this study. § g
39 s S
41 e o
42 2 3
43 2 9
o 9O
44 3 2
45 > =
j; > 3
S
49 &
50 2 S
51 e
52 Z
53 o
54 5]
55 w
56 =
57 g
58 é
59 =
60 ]
D
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Table 1: Overview of injuries, identifying codes, and measurement times

Test retest

Group Injury Identifying code Responsiveness reliability
ICD-10 DRG t=1 =2 t=1 =2
Ankle Ankle fracture S825, S826 224 1.5-3mo +5-6mo 7-9mo +2-3we

Hindfoot  Calcaneal fracture S920 236,237 3-6mo +5-6mo 6-24mo +2-3 we
Talar fracture S921 241
Subtalar dislocation
Tibiotalar dislocation S930
Chopart's fracture

Dislocation

ICD-10, International Coding of Diseases, 10™ revision; DRG, Diagnosis Related Group; mo,

months; we, weeks.

Outcome measures

The measurement properties of the AOFAS Ankle-Hindfoot Score-DLV will be evaluated in
this validation study. The following parameters will be determined:

. Construct validity

. Reliability / Internal consistency

. Reproducibility: Test-retest reliability, agreement, and Smallest Detectable Change

. Floor and ceiling effects

e  Responsiveness

In addition to the outcome variables mentioned above, the following data will be collected from

the patients’ medical files:

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 34

'salIfojouyoal Jejiwis pue ‘Buiureny | ‘Buluiw elep pue 1xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdod Aq paloalold

* (s3gv) Jnauadns juswaublasug
| @p anbiydeibollqig soushy re Gzoz ‘€T aunr uo /wod fwg uadolway:dny wolj pspeojumod "2T0Z Arenigsd /g uo +88ZT0-9T0Z-uadolwag/9eTT 0T Se paysiignd 1siiy :uado (NG


http://bmjopen.bmj.com/

Page 13 of 34 BMJ Open

o

<

(]

2 g
3 a) Intrinsic variables (baseline data): age, gender, and dominant side. e
4 . . . . iy A
5 b) Injury-related variables: affected side, trauma mechanism, type of injury. o
6 S
7 c) Intervention- and outcome-related variables: type of treatment (operative or non-operative), @
8 g
9 time between injury and start of treatment, achievement of anatomic restoration as judged i
10 P
U °

E from X-ray or CT-scan (i.e., <2mm articular step-off or gap). = E
3 2

13 s S
14 o o
" s 8
16 Study procedures 3 3
17 3 B
18 The study will be divided into two stages. First, the American (original) version of the AOFAS > 2
19 5 N
S @

32 Hindfoot-Ankle Score will be translated into Dutch according to a standardized procedure.[15] 2
Q o

5 >

gg Second, the translated version will be tested for measurement properties in a prospective study. ‘?; N
€ =

24 c o
25 ooc
26 fed
27 Step 1: Translation of the questionnaire %‘g N
28 235
29 The translation and cultural adaptation of the AOFAS Ankle-Hindfoot Score questionnaire will § 29
30 oS
2E3

g; be done according to the guideline for Cross Cultural Adaptation of Self-Report Measures by 2 K S
Qg a

33 L . — . , oS3
34 Beaton et al.[15] This guideline is based on the review of Guillemin et a/.[16] and is the official %3‘; 2
o

35 EXE
36 guideline of the American Academy of Orthopaedic Surgeons. The guideline consists of five 282z
37 a8
38 stages: (1) translation; (2) synthesis; (3) back translation; (4) evaluation by a team of experts; § g
39 3 5
22 and (5) tests. § E
= o

. . . . . . 3

jé In stage one, the English version of the questionnaire will be translated into Dutch g?; P
17 o

44 5 3
45 independently by two Dutch native speakers who are fluent in English. One person will have % o
46 = <
47 knowledge of medicine and the questionnaire, the other will not necessarily. § %
48 5 5
49 In stage two, both translations will be combined by the two translators and a team of 3 "B
50 RN
722

experts; this team will consist of at least two independent observers. The synthesis process wi 2

g; perts; this t 1l t of at least two independent ob The synthesis p 1l D
>

53 : . . . @
54 be carefully documented in a written report. Differences will be resolved by consensus. %
(¢

55 o
56 In stage three, two persons will independently translate the synthesized Dutch =)
57 8
58 questionnaire back into English. Both translators will be bilingual native English speakers. 8
59 =
60 %
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Neither translator will receive any background information on the study or the questionnaire.
They will have no medical background, will be blind to the original version of the questionnaire
and will not be aware or informed about the concepts explored in it. With this back-translation
process, the content validity of the questionnaire is checked in order to make sure that the
translated version is reflecting the same item content as the original version. Unclear wording in
the translated version can be discovered in this stage.

In stage four, the investigator, the translators and the same team of experts will review
the two back-translations. Equivalence between the original and Dutch versions of the
questionnaire shall be reached in four areas: semantic equivalence (ensuring that the words
mean the same thing), idiomatic equivalence (ensuring that colloquialisms or idioms are
formulated in equivalent expressions), experiential equivalence (ensuring that each item
captures the experience of daily life in the target culture), and conceptual equivalence (ensuring
that words hold the same conceptual meaning). Discrepancies will be resolved by consensus.
This stage will result in the pre-final Dutch versions of the questionnaire.

In stage five, these pre-final Dutch version will be tested in a group of 20 patients (group
1) presenting themselves with various foot/ankle problems to the outpatient clinic of one of the
participating hospitals. These patients will be asked if they understand the questions and if they
are able to provide answers to the questions. If all patients report that this is the case and if there
are no ambiguities, no further changes to the questionnaires will be necessary; at that point the
translated questionnaire will be considered final. The measurement properties of this version

will be assessed in Dutch patients as described below.

Step 2: Determining measurement properties of the AOFAS Ankle-Hindfoot Score-DLV

Patient groups 2 and 3 will be used for this evaluation.
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o
<
(]
2 g
3 o Group 2 (responsiveness) will consist of patients who were (surgically) treated at a 2
4 )
5 participating hospital, between six weeks and three months earlier (ankle) or between three e
6 S
7 and six months earlier (hindfoot). 4
8 g
20 . Group 3 (test-retest) will consist of patients who were (surgically) treated at a participating i
U °
g hospital, between seven and nine months earlier (ankle) or between six and 24 months % E
(o
13 o 5 S
14 earlier (hindfoot). o %
15 i E
16 S X
17 % §
«Q
18 In groups 2 and 3 three questionnaires will be completed during the patient’s outpatient =z :?o:
19 - N
S @
32 department visit; the AOFAS Ankle-Hindfoot Score-DLV, the Foot Function Index (FFI-DLV), % R
o o
22 : : 2 X
23 [2] and the Short Form Health Survey (SF-36-DLV). [25] These instruments were chosen since (?; N
€ =
24 c 8
25 they were also used for the validation of the original language version.[8] The research § ('%”g‘
26 a 02
27 physician or research assistant will complete the AOFAS Ankle-Hindfoot Score-DLV during the g% S
28 2345
-~ @D
ég outpatient department visit. If a patient is unable or unwilling to come to the hospital, a home °=2y
Tws
2£S
g; visit may be planned. 2 E,g
Qg a
33 oS3
34 8>3
35 EXE
36 The Foot Function Index (FFI) measures the effect of foot pathology on function in terms of =z
37 a8
38 pain and disability. The FFI consists of 23 items divided into three subscales: limitation, pain, § S
39 s S
2 9
22 and disability. The items are scored on a 10-point Likert scale. For each subscale, the raw score § 3
= o
42 . . . . ¥ . ST 2 3
43 is transformed to a 100-point score; the higher the score, the more limitation/pain/ disability is 2 5
17 o
44 s 3
45 present. The total score on the FFI is the mean of the subscale scores.[2] Adequate internal 5 o
46 - O
47 consistency, reproducibility and reliability as well as strong correlation with SF-36 have been § %
48 3 e
S w
49 reported for patients with traumatic foot disorders in some languages.[17, 18] The FFI-DLV will Q N
22 3
Q
50 be used [2]. =
«Q
o4
55 =
v9)
56 The Short Form Health Survey (SF-36) is a generic health status questionnaire that gives an S
57 S
58 indication of health-related quality of life.[19-23] The SF-36 consists of 36 items (questions) 8
59 =
60 %
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and provides scores on eight dimensions (subscales): physical functioning (PF), role limitations
due to physical health problems (RP), bodily pain (BP), general health perceptions (GH), vitality
(VT), social functioning (SF), role limitations due to emotional problems (RE), and general
mental health (MH). These eight domains are combined into a Physical Component Summary
(PCS) and a Mental Component Summary (MCS). The raw score on each subscale is transferred
to a 100-point scale, with a higher score indicating better quality of life. These scores will be
converted to a norm-based score and compared with the norms for the general population of the
United States (1998), in which each scale was scored to have the same average (50 points) and
the same standard deviation (10 points). The SF-36 is the most widely evaluated patient-
reported outcome measure for assessing general health.[24] It is reliable and easy to complete. A

validated Dutch version will be used.[25]

In order to determine whether the AOFAS Ankle-Hindfoot Score-DLV is able to detect clinical
change over time, patients in group 2 will be asked to complete all questionnaires again after
five to six months after completing them the first time. A research physician or research
assistant will complete the AOFAS Ankle-Hindfoot Score-DLV. For responsiveness, this time
interval should be sufficiently long enough for clinical improvement to occur. We consider a
time interval of five to six months to be appropriate for all three groups of injuries.

In order to determine the reproducibility (i.e., test-retest reliability) of the AOFAS
Ankle-Hindfoot Score-DLV, all questionnaires will be completed again at two to three weeks
after completing them the first time (group 3). For test-retest reliability, this time interval needs
to be sufficiently short to support the assumption that the patient remains stable and sufficiently
long to prevent recall. We consider a time interval of 2-3 weeks to be appropriate. Patients are
asked about presence or absence of change between the two questionnaire administrations. They
were asked to complete a transition item (anchor question) evaluating their perception of change

in the general condition of their affected ankle. The question was: How would you judge the
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<

(]

1 2
é condition of your ankle, compared with the last time you completed this questionnaire? The item S
4 . . . A
5 scored ‘better’,’no change’, or ‘worse’. Patients reporting a change (either improvement or e
6 =2
7 deterioration) will be excluded from the analysis. @
8 g
d B
10 o O
11 . . 3 B
12 Sample size calculation § Q
1 . : : : . g =
12 The pre-final Dutch version of the instrument will be tested in a group of 20 patients (group 1) % %_
15 < 3
16 presenting themselves with various foot/ankle problems to the outpatient clinic of the Erasmus _§ 2
17 =
18 MC (Rotterdam), Ikazia Hospital (Rotterdam), or Maasstad Hospital (Rotterdam). % 2
19 5 N
S @

32 For groups 2 and 3, recruitment of both the ankle and the hindfoot injury subgroups will 2
Q o

5 >

5:23 continue until complete follow up is ensured for 100 patients. The minimum number of patients ‘; N
€ =

24 c 8
25 needed for determining measurement properties of a PROM depends on the property evaluated. @ m =
0o

26 = D2
27 Validity can only be rated positive if at least 75% of the results are in correspondence with %‘:SD N
28 8% S
29 prespecified hypotheses, in (sub)groups of at least 50 patients.[26] For calculating the Smallest § 29
30 oS
2£S

g; Detectable Change (SDC) as well as for the assessment of the agreement parameters 2 K S
33 . . o , oS3
34 (reproducibility), a sample size of at least 50 patients is generally considered adequate.[26, 27] %3‘; 2
o

35 EXE
36 The (absence of) floor and ceiling effects also requires a sample size of at least 50 patients. In 282z
37 a8
38 order to perform a factor analysis (to determine if the AOFAS Ankle-Hindfoot Score-DLV § g
39 3 5
22 consists of multiple subscales), however, four to ten patients for each item are advised with a = E
@ o

jé minimum of 100 patients.[26, 28] The sample size needed applies both to patients with ankle g?; P
44 2 3
o e . . .. . 3 ~

45 injuries and hindfoot injuries. 5 3
7
48 s -
S

49 Statistical analysis S
52 g §
22 Data will be entered into an OpenClinical database. Data will be encoded, and a random sample 2
>

53 . . o : D
54 of entered data will be checked by an independent data monitoring committee. Only the research %
(¢

55 o
56 team, the Medical Research Ethics Committee (MREC), and the health inspection will have =)
57 g
58 legal access to the data. o
©

59 =
60 %
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All statistical analyses will be performed with the Statistical Package for Social Sciences
(SPSS, version 21 or higher) and will be reported following the STrengthening the Reporting of
OBservational studies in Epidemiology (STROBE) and the COnsensus-based Standards for the
selection of health Measurement Instruments (COSMIN) guidelines. Descriptive statistics will
be used in order to describe the main characteristics of the study participants and the
questionnaire scores at the different time points. Data for patients with ankle or hindfoot injuries
will be evaluated as two separate groups.

As the raw data for individual items will be analyzed, missing values will not be imputed.
Normality of continuous data will be tested with the Shapiro-Wilk test. Descriptive analysis will
be performed; continuous data will be reported as mean + standard deviation (SD) (parametric)

or median with percentiles (non-parametric) and categorical data as numbers with percentages.

In order to evaluate if a representative sample participated in this study, the age, gender, and
injury location of responders will be compared with that of the non-participants. The categorical
variables gender and injury location will be assessed using a Chi-squared test. Age will be

compared using a Student’s T-test (parametric data) or Mann-Whitney U-test (parametric data).

Construct validity

Validity is the degree to which a patient-reported outcome instrument measures the construct it
is supposed to measure. As there is no gold standard in the current study, the validity of the
AOFAS Ankle-Hindfoot Score-DLV will be expressed in terms of the construct validity.
Construct validity refers to the extent to which scores on a specific questionnaire relate to other
measures in a way that is in agreement with prior theoretically derived hypotheses concerning
the concepts that are being measured.[26] In order to evaluate the construct validity of the
AOFAS Ankle-Hindfoot Score-DLV, we will formulate a set of hypotheses about the expected

magnitude and direction of relationships between the AOFAS (sub)scores and the FFI and the
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(]
1 3
é SF-36 (sub)scores. Pearson’s product-moment correlation coefficients (parametric data) or S
4 =
5 Spearman’s Rho (rank correlation) coefficients (non-parametric correlation) will be calculated iy
c
6 S
7 in order to assess construct validity. Correlation coefficients above 0.6, between 0.6 and 0.3 and @
8 g
9 less than 0.3 will be considered high, moderate, and low correlations, respectively.[29] The i3
10 P
U °
E AOFAS Ankle-Hindfoot Score is expected to have a high correlation with pain and function = E
o (o]
1 T T
12 (sub)scales (i.e., FFI total score and all three subscales, SF-36 PF, RP, BP, and PCS), a % %
15 < 3
16 moderate correlation with the SF-36 VT, SF and RE subscales, and a low correlation with SF-36 _§ 2
17 =
18 GH, MH, and MCS. Construct validity will be given a positive rating if at least 75% of the % 2
19 5 N
S @
32 results are in accordance with predefined hypotheses in a (sub)sample of at least 50 patients.[26] % R
o o
: c 3
o Reliability / internal consistency Zm2
0o
26 = D2
27 Reliability is defined as the degree to which the measurement is free from measurement %‘:SD N
28 238
29 error.[30] Three elements of reliability will be determined: internal consistency, reproducibility, § 3 9
30 oS
2£S
31 and measurement error. 20 S
32 2p o
33 . . L . g
34 Internal consistency is defined as the extent to which items in a (sub)scale are %3‘; 2
o
35 EXE
36 intercorrelated, thus measuring the same construct.[26] The correlation between items on a 282z
37 a8
38 (sub)scale will be evaluated by calculating Cronbach’s alpha for every (sub)scale. Since future § g
39 3 5
22 use of the AOFAS instrument will be at a group level, internal consistency is considered = E
@ o
. . . ) . 3
jé sufficient if the value for Cronbach’s alpha is between 0.70 and 0.95, provided that the scale is g?; P
o O
44 5 3
45 unidimensional.[26][31] If necessary, confirmatory or exploratory factor analysis will be % o
=]
46 = <
47 performed, as applicable. % %
48 s 5
49 S N
50 2R
51 S Y
Reproducibility 2
52 >
53 . : . @
Reproducibility concerns the degree to which repeated measurements in stable persons (test- S
54 =
55 w
56 retest) provide similar answers.[26] Reproducibility is suggested to consist of two parts: =)
57 g
58 reliability and agreement.[32, 33] The data of group 3 will be used; they will complete all 8
59 =
60 %
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questionnaires twice, with 2-3 weeks in between. Only data for patients reporting ‘no change’
on the transition item are included.

Reliability concerns the degree to which patients can be distinguished from each other,
despite measurement error.[26, 34] Evaluation of the test-retest reliability of the AOFAS Ankle-
Hindfoot Score-DLV will be performed by calculating the intraclass correlation coefficient
(ICCagreement) With corresponding 95% confidence interval (CI). An ICC two-way random effects
model, type absolute agreement (ICC(2,1)), will be used.[35] Reliability will be given a positive
rating when the ICC is at least 0.70 in a sample size of at least 50 patients.[26]

Agreement concerns the absolute measurement error, i.e., how close the scores on
repeated measures are, expressed in the unit of the measurement scale at issue.[26] The degree
of absolute agreement of the AOFAS Ankle-Hindfoot Score-DLV will be expressed as the
standard error of measurement (SEM,greement). This SEM equals the square root of the error
variance of an analysis of variance (ANOVA) analysis, including the systematic differences
(SEM = \/(Variancepatiem + varianCeyesigual).[ 26, 36, 37]

Based upon the SEM, the Smallest Detectable Change (SDC) will be calculated using the
formula; SDC = 1.96 x V2 x SEM.[26] The SDC reflects the smallest within-person change in a
score that, with P < 0.05, can be interpreted as a ‘‘real’’ change, above measurement error, in
one individual (SDCiyq).[26, 38, 39] The SDC measurable in a group of people (SDCgroup) Will
be calculated by dividing the SDCjnq by Vn.[39, 40] Finally, the reliable change index (RCI) will
be calculated, representing the SDC as a percentage of the maximum obtainable score.

The degree of absolute agreement of the AOFAS Ankle-Hindfoot Score-DLV will also
be determined with a Bland and Altman analysis.[41] The limits of agreement equal the mean
change in scores of repeated measurements (meanchange) + 1.96 x standard deviation of these

changes (SD¢hange).[26] Zero falling outside this interval indicates a bias in the measurements.

Floor and ceiling effects
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% g
3 The validity, reliability and responsiveness of a questionnaire may be jeopardized if floor or =
4 )
5 ceiling effects are present. It is then likely that extreme items are missing in the lower or upper -é'
6 S
7 ends of the questionnaire. As a consequence, respondents with the lowest or highest possible @
8 g
9 score cannot be distinguished from each other (indicating limited reliability) and changes in i3
10 P
U °

11 these patients cannot be measured (indicating limited responsiveness).[26] Floor and ceiling S b
12 e 8
1 . : : e . g =
12 effects will be determined by calculating the number of individuals that obtained the lowest (0 % %_
15 < 3
16 points; floor) or highest (100 points; ceiling) scores possible and will be considered present if _§ 2
17 =
18 more than 15% of the respondents achieved the lowest or highest score in a sample size of at s 2
19 5 N
S @

32 least 50 patients.[26, 42] Floor and ceiling effects will be determined separately for the different 2 @
a o

22 : . & n
23 time points.. 5 _I\._I
(1)

gg GmS
27 Responsiveness %‘cgb N
28 8% S
29 Responsiveness is defined as the ability of a questionnaire to detect clinically important changes § 29
30 oS
2£S

g; over time, even if these changes are small.[26, 43] The data of group 2 will be used; they will 2 K S
33 228
34 complete all questionnaires twice, with 5-6 months in between. %3‘; =
o

35 EXE
36 The effect size (ES) and standardized response mean (SRM) of the (sub)scales of the 282z
37 a8
38 AOFAS Ankle-Hindfoot Score-DLV will be determined as measures of the magnitude of § g
39 3 5
22 change over time. The ES will be calculated by dividing the mean change in score between the = E
@ o

. . . . 3

jé two time points by the standard deviation of the first measurement.[44] The SRM will be g?; P
17 o

44 5 3
45 calculated by dividing the mean change in score between two time points by the standard % §
46 = <
47 deviation of this change.[44] These effect estimates will be interpreted according to Cohen: a § %
48 3 e
= w

49 SRM of 0.2-0.4 is considered a small effect, 0.5-0.7 a moderate, and 0.8 or higher a large &
22 3
effect.[45] =

52 >
53 : . L . @
Responsiveness can be considered to be a measure of longitudinal validity. In analogy to S

54 =
55 w
56 construct validity, this longitudinal validity will be assessed by testing predefined hypotheses =)
57 g
58 about expected correlations between changes in AOFAS Ankle-Hindfoot Score-DLV 8
59 =
60 %
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(sub)scales versus changes in FFI and SF-36 (sub)scales.[26] Change scores of the AOFAS
Ankle-Hindfoot Score are expected to have a moderate correlation with changes in the FFI
(sub)scales, SF-36 PF, RP, BP, VT, SF, RE, and PCS. A low correlation is expected with

changes in the SF-36 GH, MH, and MCS.

ETHICS AND DISSEMINATION

This study will be conducted according to the principles of the Declaration of Helsinki (64™
World Medical Association General Assembly, Fortaleza, Brazil, October 2013). This study has
been exempted by the medical research ethics committee (MREC) Erasmus MC (Rotterdam,
The Netherlands). This MREC acts as central ethics committee for this trial (reference number
MEC-2014-215). Approval has been obtained from the local hospital boards in all participating
centers. Following review of the protocol, the MREC concluded that this study is not subject to
the Medical Research Involving Human Subjects Act (WMO). They concluded that the study is
a medical/scientific research, but no patients are subjected to procedures or are required to
follow rules of behavior. Consequently, the statutory obligation to provide insurance for subjects
participating in medical research (article 7 of the WMO) was also waived. Any important
changes in the protocol will be submitted to the accredited MREC. The results of the study are
planned to be published in an international, peer reviewed journal. Results of the ankle and

hindfoot injury subgroups will be published separately.
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o
<
(]
1 3
0]
2 DISCUSSION 3
4 )
; g
7 Modern studies that evaluate treatment efficacy are expected to also take into account the §
8 g
9 treatment outcome from a patient’s perspective. Clinical measures such as mortality, i3
10 5
U °
E radiographic healing, and rates of complications, re-operation, and readmission are relevant; = E
S 9
13 . L e o g
14 however, they do not reflect to what extent a patient is able to function in daily living. For that % %_
15 < 3
16 purpose, PROMs and mixed instruments, which combine a patient-reported and a physician- _§ 2
17 =
18 reported part, have been developed. There is a great need for valid instruments in different s 2
19 5 R
20 languages. 2
21 Qo g
>
5:23 The AOFAS Ankle-Hindfoot Score is commonly used in patients with an ankle or ‘; N
S
24 - @
25 hindfoot injury. This instrument combines functional outcome and pain, which are both critical o m 5
0o
26 = D2
27 for patients. The AOFAS Ankle-Hindfoot Score is only valid if the score truly reflects function %‘:SD N
28 8% 8
29 and pain. Completing the questionnaire in duplicate should result in the same score, and during § 29
30 oS
2£S
g; recovery, the change in score should reflect change in functional status of the patient. Both 2 K S
33 . . , , oS3
34 elements of validity of the instrument are determined as part of this study. We expect that the %3‘; 2
o
35 333
36 AOFAS Ankle-Hindfoot Score-DLV will prove valid and reliable, giving objective quantitative 282z
37 a8
38 scores for patients’ function and pain after trauma to the ankle or hindfoot. If the data confirm § g
39 3 5
22 this, the instrument will be available for comparing outcome in future studies, and for = E
a
- o
. . . . » 3
jé comparing treatment outcome across hospitals or between patient groups. Especially the SDC 2 3
7 o
44 = 3
45 and MIC will reveal important information for sample size calculations in future studies. % o
=]
46 = <
47 Three hospitals in the Netherlands will participate. Inclusion of patients has started May § %
48 3 e
= w
49 2014 and the expectation is to include all patients within two years for ankle injuries and three 3 "B
50 RN
722
g; years for hindfoot injuries. With a maximum follow-up of 6.5 months the presentation of data 2
>
>3 il b d by end d end ivel E:
54 will be expected by end-2016 and end-2017, respectively. §
55 w
56 =
57 S
58 é
59 =
60 %
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B SPIRITV

STANDARD PROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*
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Addressed on
page number

Section/item Item Description
No
Administrative information
Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym
Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry
2b All items from the World Health Organization Trial Registration Data Set
Protocol version 3 Date and version identifier
Funding 4 Sources and types of financial, material, and other support
Roles and 5a Names, affiliations, and roles of protocol contributors
responsibilities ] ] ]
5b Name and contact information for the trial sponsor
5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and

interpretation of data; writing of the report; and the decision to submit the report for publication, including
whether they will have ultimate authority over any of these activities

5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint
adjudication committee, data management team, and other individuals or groups overseeing the trial, if
applicable (see Item 21a for data monitoring committee)
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1

2

2 Introduction

5 Background and 6a Description of research question and justification for undertaking the trial, including summary of relevant 5

? rationale studies (published and unpublished) examining benefits and harms for each intervention

g 6b Explanation for choice of comparators 12

ig Objectives 7 Specific objectives or hypotheses 6, 20
12 Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group),

ﬁ: allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 8

15

16 Methods: Participants, interventions, and outcomes

17

18  Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 8

19 be collected. Reference to where list of study sites can be obtained

20

21  Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 9-10
22 individuals who will perform the interventions (eg, surgeons, psychotherapists)

23

24 Interventions 11a Interventions for each group with sufficient detail to allow replication, including how and when they will be 12-15
25 administered

26

27 11b  Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 11-12
;g change in response to harms, participant request, or improving/worsening disease)

32 11c  Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence

32 (eg, drug tablet return, laboratory tests)

22 11d Relevant concomitant care and interventions that are permitted or prohibited during the trial 8

gg Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood

37 pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 11-15
38 median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen

39 efficacy and harm outcomes is strongly recommended

40

41 Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 11,14
42 participants. A schematic diagram is highly recommended (see Figure)

43

44 2
45
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Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 15-16
clinical and statistical assumptions supporting any sample size calculations

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size 9

Page 32 of 34

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence 16a  Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any

generation factors for stratification. To reduce predictability of a random sequence, details of any planned restriction
(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants
or assign interventions

Allocation 16b  Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered,

concealment opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned

mechanism

Implementation 16¢ Who will generate the allocation sequence, who will enrol participants, and who will assign participants to

interventions

Blinding (masking) 17a  Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome

assessors, data analysts), and how

17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s

allocated intervention during the trial
Methods: Data collection, management, and analysis
Data collection 18a  Plans for assessment and collection of outcome, baseline, and other trial data, including any related 12-15
methods processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of

study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known.
Reference to where data collection forms can be found, if not in the protocol

18b  Plans to promote participant retention and complete follow-up, including list of any outcome data to be

collected for participants who discontinue or deviate from intervention protocols
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1
2
3 Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 16
4 (eg, double data entry; range checks for data values). Reference to where details of data management
2 procedures can be found, if not in the protocol
7 Statistical methods 20a  Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 16-20
g statistical analysis plan can be found, if not in the protocol
ig 20b  Methods for any additional analyses (eg, subgroup and adjusted analyses) 16-20
12 20c  Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any
ﬁ: statistical methods to handle missing data (eg, multiple imputation) 16
15
16 Methods: Monitoring
17
18 Data monitoring 21a  Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 16
19 whether it is independent from the sponsor and competing interests; and reference to where further details
3(1) about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not
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o5 results and make the final decision to terminate the trial
g? Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse
28 events and other unintended effects of trial interventions or trial conduct
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22 Ethics and dissemination
35  Research ethics 24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval 4,20
36
approval
37 pp
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Zg amendments analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals,
41 regulators)
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Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 8
how (see Item 32)

Additional consent provisions for collection and use of participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled participants will be collected, shared, and maintained 16
in order to protect confidentiality before, during, and after the trial

Financial and other competing interests for principal investigators for the overall trial and each study site 28

Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 16
limit such access for investigators

Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial
participation

Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 21
the public, and other relevant groups (eg, via publication, reporting in results databases, or other data
sharing arrangements), including any publication restrictions

Authorship eligibility guidelines and any intended use of professional writers 21

Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code

Model consent form and other related documentation given to participants and authorised surrogates

Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular
analysis in the current trial and for future use in ancillary studies, if applicable

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items.
Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons
“Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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46 examination for the objective part. In addition, patients will be asked to complete the Foot g <
47 S 3
>
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Ethics and dissemination

This study has been exempted by the medical research ethics committee (MREC) Erasmus MC
(Rotterdam, The Netherlands). Each participant will provide written consent to participate and
remain anonymized during the study. The results of the study are planned to be published in an

international, peer-reviewed journal.

Registration details

The study is registered at the Netherlands Trial Register (NTR5613; 05-jan-2016).
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INTRODUCTION

Complex foot and ankle injuries cause a, usually temporary, loss of function and quality of life.
Patient-Reported Outcome Measures (PROMs) are essential in both clinical practice and clinical
research; they enable detailed evaluation of (functional) outcome or quality of life after (non-
)operative treatment of musculoskeletal (traumatic) injuries from a patient’s perspective.
Generic instruments such as quality of life questionnaires allow comparison across populations
with different injuries or medical conditions. Region-specific instruments, on the other hand,
may give more detailed insight into the disabilities, pain, and problems caused by a specific
injury. Some instruments are solely PROMs, and others combine a patient-reported with a
physician-reported part. Numerous generic and region-specific instruments are available.[1-6]
A frequently used instrument for assessing outcome after ankle and hindfoot injuries is
the American Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot Score. This
clinical rating system, developed by Kitaoka et al., combines subjective scores of pain and
function provided by the patient with objective scores based on the surgeon's physical
examination of the patient (to assess sagittal motion, hindfoot motion, ankle-hindfoot stability,
and alignment of the ankle-hindfoot).[7] The scale includes nine items that can be divided into
three subscales (pain, function, and alignment). Pain consists of one item with a maximal score
of 40 points, indicating no pain. Function consists of seven items with a maximal score of 50
points, indicating full function. Alignment consists of one item with a maximal score of 10
points, indicating good alignment. The maximal score is 100 points, indicating no symptoms or
impairments. In the original publication, the AOFAS Ankle-Hindfoot Score was described to be
used for ankle replacement, ankle arthrodesis, ankle instability operations, subtalar arthrodesis,
subtalar instability operations, talonavicular arthrodesis, calcaneocuboid arthrodesis, calcaneal

osteotomy, calcaneus fracture, talus fracture, and ankle fractures.[7]
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1 2
é Evidence that the AOFAS Ankle-Hindfoot Score (as a complete scale) is valid in its S
4 )
5 original version, is limited.[7-9] Poor to moderate correlation of the AOFAS scores to the SF-36 iy
c
6 S
7 subscales may also suggest poor construct validity.[10] Adequate responsiveness has been %
8 o
9 shown.[8, 9] The physician-reported part of the scale has been shown to be valid and i
10 P
U °
E reliable.[11] Westphal et al. showed correlations between SF-36 and the AOFAS Ankle- % E
8 2
1 . . . . 3 g
12 Hindfoot Score were strong regarding function and pain subscales, but moderate for all other % %_
15 < 3
16 subscales.[12] Previous studies involved a wide spectrum of diagnoses, such as general ankle- _§ 2
17 =
18 hindfoot complaints,[9] pending ankle or foot surgery,[11] surgically treated calcaneal % ,‘93:
19 - N
S @
32 fractures,[12] and end-stage ankle arthritis.[8] Some of these studies have included mixed 2 @
(o}
22 g >
1 N
gi populations. 5 5
25 Despite some favorable results, there is also criticism to the use of the AOFAS Clinical § ms
0o
26 = D2
27 Rating Systems, which includes the AOFAS Ankle-Hindfoot Score.[13] Criticism, which %‘:SD N
28 238
29 includes the limited number of answers per item as well as linguistic issues, may negatively § 3 9
30 oS
=E3
g; affect reliability and validity, and makes it more prone to ceiling effects.[13, 14] Despite these ) K S
33 . : 258
34 concerns, the AOFAS Ankle-Hindfoot Score remains among the most commonly used %3‘; 2
o
35 EXE
36 instruments, especially for patients with hindfoot fractures. It is especially an interesting EXCEY
37 a8
38 instrument because it asks for hindfoot-specific complaints or deviations, which are not included § g
39 S
40 in other lower extremity-specific instruments. 5 9
41 e o
. . . . 3
jé Currently, a validated Dutch translations of the AOFAS Ankle-Hindfoot Score is not g?; =
17 o
44 5 3
45 available. Therefore, the aim of the first part of the study is to translate and culturally adapt the % o
]
46 - o
47 AOFAS Ankle-Hindfoot Score questionnaire into Dutch. The aim of the second part is to § %
48 3 -
= w
49 evaluate the measurement properties of the AOFAS Ankle-Hindfoot Score-Dutch language 3 "B
50 RN
o
g; version (DLV) in patients who sustained a unilateral ankle or hindfoot fracture or (fracture) =
>
53 . . . . C . . . @
54 dislocation by assessing descriptive statistics (including floor and ceiling effects), internal %
55 w
56 consistency, construct validity, reproducibility (i.e., test-retest reliability, agreement, and =)
57 8
58 smallest detectable change), and responsiveness. Measurement properties will be calculated for 8
59 =
60 %
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% g
3 METHODS AND ANALYSIS 3
4 )
> 2
6 S
7 Study design g
8 g
9 This study (protocol version 1.0, date March 24, 2014) will follow a multicenter, prospective, i
10 P
U ©°
E observational study design (i.e., case series). As the research physician and patients will = E
8 9
13 . . . . . . . . . o g
complete questionnaires starting at variable time points during treatment, this study will have a 8 3
14 plete quest tarting at ble time points during treatment, this study will h go
15 < 3
16 prospective study design with retrospective data collection with regards to the injury and _§ 2
17 =
18 treatment. Three hospitals in Rotterdam (The Netherlands) will participate: Erasmus MC, % 2
19 5 N
5 @
32 University Medical Center Rotterdam, Ikazia Hospital, and Maasstad Hospital. The study is 2
Q o
5 >
5:23 registered at the Netherlands Trial Register (NTR5613), registration date January 05, 2016. ‘; N
€ =
24 c o
25 325
26 a g.Q
27 Recruitment and consent a5
28 235
29 All consecutive patients meeting the eligibility criteria (and none of the exclusion criteria) will § 29
30 oS
2ES
g; be included. Participation in this study will not have any influence on treatment. Prior to their 2 K S
33 N . 228
34 outpatient department visit, eligible patients will be invited to participate. Verbal and written %3‘; =
35 323
36 information will be given by the principal investigator, research physician, or a research E@,_g
37 =R
38 assistant. Written materials will include an information letter, informed consent form, and return § g
39 3 5
22 envelope. A reminder will be sent to those patients who did not respond within two weeks, in = E
a
= o
. . . ey . 3
jé order to ensure a high response rate. If no response is received within three weeks, the patient ggJ P
o
44 . S 32
45 will be contacted by telephone. = o
46 g &
47 In order to reduce bias as much as possible, a research physician (MD with clinical S 3
48 3 o
= w
49 experience) or research assistant (with a BSc in Medicine) will perform the physical 3 "B
50 RN
o o
g; examination that is part of the physician-reported part of the AOFAS Ankle-Hindfoot Score- 2
>
53 . . , . D
54 DLV using a standardized protocol. Both assessors received elaborate training on the %
(4]
55 w
56 administration and physical examination of the AOFAS Ankle-Hindfoot Score by an =)
57 g
58 experienced trauma surgeon. 8
59 =
60 %
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Study population

All adult patients who visited the Emergency Department of any of the participating hospitals
and were diagnosed with a unilateral ankle or hindfoot fracture or (fracture) dislocation will be
considered eligible for inclusion. Measurement properties will be assessed for the ankle and the
hindfoot subgroups separately. Patients will be identified from hospital records based upon their
ICD-10 (International Coding of Diseases, 10™ revision) code or Diagnosis Related Group

(DRG; in Dutch, DBC) code.

Three subgroups of patients will be enrolled. In group 1 (test of pre-final version) the pre-final
version of the AOFAS Ankle-Hindfoot Score-DLV will be completed. In group 2
(responsiveness) and group 3 (test-retest) the final version of the Dutch AOFAS Ankle-
Hindfoot-DLV questionnaire will be completed on two occasions, with 5-6 months (group 2) or

2-3 weeks (group 3) in between.

In order to be eligible to participate in this part of the study, a patient must meet all of the

following criteria:

1) Patients with a unilateral ankle or hindfoot fracture or (fracture) dislocation (i.e., Ankle-
Hindfoot: ankle fracture, calcaneal fracture, talar fracture, subtalar dislocation, tibiotalar
dislocation, or Chopart's fracture dislocation)

2)  Age 18 years or older

3)  Group 2 only: Treatment started between six weeks and three months (ankle) or between
three and six months (hindfoot) prior to the start of the study

4)  Group 3 only: treatment has started between seven and nine months (ankle) or between six
and 24 months (hindfoot) prior to the start of the study

5)  Provision of informed consent by patient
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o
<
(]
1 ®]
2 . : S N 3
3 A potential subject who meets any of the following criteria will be excluded from participation =
4 . 2
5 in this study: o
6 S
7 1)  Multiple trauma patient (only if functional recovery of additional injuries was not achieved @
8 g
9 at time of enrolment, as that likely affects the outcome scores) i3
10 o O
11 2)  Pathological fracture S B
12 e 8
13 : o : : _ g =
14 3)  Severe physical comorbidity (i.e., American Society of Anesthesiologists (ASA) >3) % 3
@]
15 < 3
16 4) Patient was non-ambulatory prior to the injury (i.e., bed or wheelchair-bound) _§ 2
17 s 8
18 5) Insufficient comprehension of the Dutch language to understand and complete the % 2
- =
19 3 0B
20 questionnaires c R
21 [ g
>
gg 6) Patient with expected problems of maintaining follow-up (e.g., no fixed address) ‘?; N
S
24 c 8
25 375
26 = D2
27 For testing the pre-final version of the Dutch AOFAS Ankle-Hindfoot Score-DLV (group 1), %‘g N
28 235
29 only exclusion criteria 5 and 6 will apply. 539
30 Tws
2ES
31 289
32 2p o
33 . . . g . . g
34 Patients are allowed to participate in group 2 and 3, and if so, the second questionnaire for %3‘; 2
o
35 R
36 responsiveness will also be used as first questionnaire for test-retest reliability. Table 1 shows a 282z
37 @- g
38 summary of the injuries, identifying codes, and measurements times of this study. § g
39 s S
41 e &
42 2 3
43 2 9
7 o
44 3 2
45 > =
j; > 3
S
49 S
50 2 S
51 e
52 Z
53 o
54 5]
55 w
56 =
57 g
58 é
59 =
60 ]
D
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Table 1: Overview of injuries, identifying codes, and measurement times

Test retest

Group Injury Identifying code Responsiveness reliability
ICD-10 DRG t=1 =2 t=1 =2
Ankle Ankle fracture S825, S826 224 1.5-3mo +5-6mo 7-9mo +2-3we

Hindfoot  Calcaneal fracture S920 236,237 3-6mo +5-6mo 6-24mo +2-3 we
Talar fracture S921 241
Subtalar dislocation
Tibiotalar dislocation S930
Chopart's fracture

Dislocation

ICD-10, International Coding of Diseases, 10™ revision; DRG, Diagnosis Related Group; mo,

months; we, weeks.

Outcome measures

The measurement properties of the AOFAS Ankle-Hindfoot Score-DLV will be evaluated in
this validation study. The following parameters will be determined:

. Construct validity

. Reliability / Internal consistency

. Reproducibility: Test-retest reliability, agreement, and Smallest Detectable Change

. Floor and ceiling effects

e  Responsiveness

In addition to the outcome variables mentioned above, the following data will be collected from

the patients’ medical files:
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o

<

(]

2 g
3 a) Intrinsic variables (baseline data): age, gender, and dominant side. e
4 . . . . iy A
5 b) Injury-related variables: affected side, trauma mechanism, type of injury. o
6 S
7 c) Intervention- and outcome-related variables: type of treatment (operative or non-operative), @
8 g
9 time between injury and start of treatment, achievement of anatomic restoration as judged i
10 P
U °

E from X-ray or CT-scan (i.e., <2mm articular step-off or gap). = E
3 2

13 s S
14 o o
" s 8
16 Study procedures 3 3
17 3 B
18 The study will be divided into two stages. First, the American (original) version of the AOFAS > 2
19 5 N
S @

32 Hindfoot-Ankle Score will be translated into Dutch according to a standardized procedure.[15] 2
Q o

5 >

gg Second, the translated version will be tested for measurement properties in a prospective study. ‘?; N
€ =

24 c o
25 ooc
26 fed
27 Step 1: Translation of the questionnaire %‘g N
28 235
29 The translation and cultural adaptation of the AOFAS Ankle-Hindfoot Score questionnaire will § 29
30 oS
2E3

g; be done according to the guideline for Cross Cultural Adaptation of Self-Report Measures by 2 K S
Qg a

33 L . — . , oS3
34 Beaton et al.[15] This guideline is based on the review of Guillemin et a/.[16] and is the official %3‘; 2
o

35 EXE
36 guideline of the American Academy of Orthopaedic Surgeons. The guideline consists of five 282z
37 a8
38 stages: (1) translation; (2) synthesis; (3) back translation; (4) evaluation by a team of experts; § g
39 3 5
22 and (5) tests. § E
= o

. . . . . . 3

jé In stage one, the English version of the questionnaire will be translated into Dutch g?; P
17 o

44 5 3
45 independently by two Dutch native speakers who are fluent in English. One person will have % o
46 = <
47 knowledge of medicine and the questionnaire, the other will not necessarily. § %
48 5 5
49 In stage two, both translations will be combined by the two translators and a team of 3 "B
50 RN
722

experts; this team will consist of at least two independent observers. The synthesis process wi 2

g; perts; this t 1l t of at least two independent ob The synthesis p 1l D
>

53 : . . . @
54 be carefully documented in a written report. Differences will be resolved by consensus. %
(¢

55 o
56 In stage three, two persons will independently translate the synthesized Dutch =)
57 8
58 questionnaire back into English. Both translators will be bilingual native English speakers. 8
59 =
60 %
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Neither translator will receive any background information on the study or the questionnaire.
They will have no medical background, will be blind to the original version of the questionnaire
and will not be aware or informed about the concepts explored in it. With this back-translation
process, the content validity of the questionnaire is checked in order to make sure that the
translated version is reflecting the same item content as the original version. Unclear wording in
the translated version can be discovered in this stage.

In stage four, the investigator, the translators and the same team of experts will review
the two back-translations. Equivalence between the original and Dutch versions of the
questionnaire shall be reached in four areas: semantic equivalence (ensuring that the words
mean the same thing), idiomatic equivalence (ensuring that colloquialisms or idioms are
formulated in equivalent expressions), experiential equivalence (ensuring that each item
captures the experience of daily life in the target culture), and conceptual equivalence (ensuring
that words hold the same conceptual meaning). Discrepancies will be resolved by consensus.
This stage will result in the pre-final Dutch versions of the questionnaire.

In stage five, these pre-final Dutch version will be tested in a group of 20 patients (group
1) presenting themselves with various foot/ankle problems to the outpatient clinic of one of the
participating hospitals. These patients will be asked if they understand the questions and if they
are able to provide answers to the questions. If all patients report that this is the case and if there
are no ambiguities, no further changes to the questionnaires will be necessary; at that point the
translated questionnaire will be considered final. The measurement properties of this version

will be assessed in Dutch patients as described below.

Step 2: Determining measurement properties of the AOFAS Ankle-Hindfoot Score-DLV

Patient groups 2 and 3 will be used for this evaluation.
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o
<
(]
2 E
3 o Group 2 (responsiveness) will consist of patients who were (surgically) treated at a 2
4 )
5 participating hospital, between six weeks and three months earlier (ankle) or between three e
6 S
7 and six months earlier (hindfoot). 4
8 g
20 . Group 3 (test-retest) will consist of patients who were (surgically) treated at a participating i
U °
g hospital, between seven and nine months earlier (ankle) or between six and 24 months % E
3 2
13 T ©
. . 3
14 earlier (hindfoot). ; =
15 g B
17 e
= B
18 In groups 2 and 3 three questionnaires will be completed during the patient’s outpatient % :?o:
19 - N
S @
32 department visit; the AOFAS Ankle-Hindfoot Score-DLV, the Foot Function Index (FFI-DLV), % R
o o
22 : : 2 X
23 [2] and the Short Form Health Survey (SF-36-DLV). [17] These instruments were chosen since (?; N
€ =
24 c 8
25 they were also used for the validation of the original language version.[8] The research § ('%”g‘
26 a 02
27 physician or research assistant will complete the AOFAS Ankle-Hindfoot Score-DLV during the g% S
28 2345
-~ @D
ég outpatient department visit. If a patient is unable or unwilling to come to the hospital, a home °=2y
Tws
X S
31 . . 5 =
2 visit may be planned. %%é
5 s
34 >3
35 EXE
36 The Foot Function Index (FFI) measures the effect of foot pathology on function in terms of =z
37 a8
38 pain and disability. The FFI consists of 23 items divided into three subscales: limitation, pain, § S
39 s S
2 9
22 and disability. The items are scored on a 10-point Likert scale. For each subscale, the raw score § 3
= o
42 . . . . ¥ . ST 2 3
43 is transformed to a 100-point score; the higher the score, the more limitation/pain/ disability is 2 5
17 o
44 s 3
45 present. The total score on the FFI is the mean of the subscale scores.[2] Adequate internal 5 o
46 - O
47 consistency, reproducibility and reliability as well as strong correlation with SF-36 have been § %
48 3 e
S w
49 reported for patients with traumatic foot disorders in some languages.[2, 18, 19] The FFI-DLV Q N
22 3
1 Q
50 will be used [2]. 2
«Q
o4
55 =
v9)
56 The Short Form Health Survey (SF-36) is a generic health status questionnaire that gives an S
57 S
58 indication of health-related quality of life.[20-27] The SF-36 consists of 36 items (questions) 8
59 =
60 %
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and provides scores on eight dimensions (subscales): physical functioning (PF), role limitations
due to physical health problems (RP), bodily pain (BP), general health perceptions (GH), vitality
(VT), social functioning (SF), role limitations due to emotional problems (RE), and general
mental health (MH). These eight domains are combined into a Physical Component Summary
(PCS) and a Mental Component Summary (MCS). The raw score on each subscale is transferred
to a 100-point scale, with a higher score indicating better quality of life. These scores will be
converted to a norm-based score and compared with the norms for the general population of the
United States (1998), in which each scale was scored to have the same average (50 points) and
the same standard deviation (10 points). Dutch norms are available, but will not be used. The
Dutch norms were calculated using a smaller sample size than the American study. Moreover,
most published studies have used the American norms. On a study population level the means
and median values were similar when using the Dutch or American norms, but variance was
larger using the Dutch norms than when using the US norms.[28] The SF-36 is the most widely
evaluated patient-reported outcome measure for assessing general health.[29] It is reliable and

easy to complete. A validated Dutch version will be used.[17]

In order to determine whether the AOFAS Ankle-Hindfoot Score-DLV is able to detect clinical
change over time, patients in group 2 will be asked to complete all questionnaires again after
five to six months after completing them the first time. A research physician or research
assistant will complete the AOFAS Ankle-Hindfoot Score-DLV. For responsiveness, this time
interval should be sufficiently long enough for clinical improvement to occur. We consider a
time interval of five to six months to be appropriate for all three groups of injuries.

In order to determine the reproducibility (i.e., test-retest reliability) of the AOFAS
Ankle-Hindfoot Score-DLV, all questionnaires will be completed again at two to three weeks
after completing them the first time (group 3). For test-retest reliability, this time interval needs

to be sufficiently short to support the assumption that the patient remains stable and sufficiently
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o
<
(]
1 3
é long to prevent recall. We consider a time interval of 2-3 weeks to be appropriate. Patients are S
4 o A
5 asked about presence or absence of change between the two questionnaire administrations. They o
c
6 S
7 were asked to complete a transition item (anchor question) evaluating their perception of change @
8 g
9 in the general condition of their affected ankle. The question was: How would you judge the i
10 P
U °
E condition of your ankle, compared with the last time you completed this questionnaire? Patients = E
8 9
13 . . . . o g
14 were given the answer options ‘better’, 'no change’, or ‘worse’. Patients reporting a change % %_
15 < 3
16 (either improvement or deterioration) will be excluded from the analysis. Patients who replied _§ 2
17 =
18 ‘no change’ were considered stable between the two measurements. (% 2
19 5 B
20 s £
21 2 o
22 : . & n
3 Sample size calculation —~ N
S =
24 c 8
25 The pre-final Dutch version of the instrument will be tested in a group of 20 patients (group 1) v m 2
0o
26 ~ 03
27 presenting themselves with various foot/ankle problems to the outpatient clinic of the Erasmus %‘:SD N
28 238
29 MC (Rotterdam), Ikazia Hospital (Rotterdam), or Maasstad Hospital (Rotterdam). § g g
30 oS
2£S
g; For groups 2 and 3, recruitment of both the ankle and the hindfoot injury subgroups will 2 K S
Qg a
33 . . : . . . ac g
34 continue until complete follow up is ensured for 100 patients. The minimum number of patients %3‘; 2
o
35 EXE
36 needed for determining measurement properties of a PROM depends on the property evaluated. 282z
37 a8
38 Validity can only be rated positive if at least 75% of the results are in correspondence with § g
39 3 5
22 prespecified hypotheses, in (sub)groups of at least 50 patients.[30] For calculating the Smallest = E
a
= o
» 3
jé Detectable Change (SDC) as well as for the assessment of the agreement parameters 2 5
17 o
44 5 3
45 (reproducibility), a sample size of at least 50 patients is generally considered adequate.[30, 31] ?T' o
46 = <
j; The (absence of) floor and ceiling effects also requires a sample size of at least 50 patients. In % %
S
49 order to perform a factor analysis (to determine if the AOFAS Ankle-Hindfoot Score-DLV 3 "B
50 RN
722
g; consists of multiple subscales), however, four to ten patients for each item are advised with a 2
>
53 . . . : : . D
54 minimum of 100 patients.[30, 32] The sample size needed applies both to patients with ankle %
55 w
56 injuries and hindfoot injuries. =)
57 g
58 é
59 =
60 %
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Statistical analysis

Data will be entered into an OpenClinical database. Data will be encoded, and a random sample
of entered data will be checked by an independent data monitoring committee. Only the research
team, the Medical Research Ethics Committee (MREC), and the health inspection will have
legal access to the data.

All statistical analyses will be performed with the Statistical Package for Social Sciences
(SPSS, version 21 or higher) and will be reported following the STrengthening the Reporting of
OBservational studies in Epidemiology (STROBE) and the COnsensus-based Standards for the
selection of health Measurement Instruments (COSMIN) guidelines. Descriptive statistics will
be used in order to describe the main characteristics of the study participants and the
questionnaire scores at the different time points. Data for patients with ankle or hindfoot injuries
will be evaluated as two separate groups.

As the raw data for individual items will be analyzed, missing values will not be imputed.
Normality of continuous data will be tested with the Shapiro-Wilk test. Descriptive analysis will
be performed; continuous data will be reported as mean + standard deviation (SD) (parametric)

or median with percentiles (non-parametric) and categorical data as numbers with percentages.

In order to evaluate if a representative sample participated in this study, the age, gender, and
injury location of responders will be compared with that of the non-participants. The categorical
variables gender and injury location will be assessed using a Chi-squared test. Age will be

compared using a Student’s T-test (parametric data) or Mann-Whitney U-test (parametric data).

Construct validity
Validity is the degree to which a patient-reported outcome instrument measures the construct it
is supposed to measure. As there is no gold standard in the current study, the validity of the

AOFAS Ankle-Hindfoot Score-DLV will be expressed in terms of the construct validity.
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o
<
(]
1 ®]
2 o : : S ?
3 Construct validity refers to the extent to which scores on a specific questionnaire relate to other =
4 )
5 measures in a way that is in agreement with prior theoretically derived hypotheses concerning -é'
6 S
7 the concepts that are being measured.[30] In order to evaluate the construct validity of the @
8 g
9 AOFAS Ankle-Hindfoot Score-DLV, we will formulate a set of hypotheses about the expected i
10 P
U °
E magnitude and direction of relationships between the AOFAS (sub)scores and the FFI and the = E
3 2
1 . : : ® S
12 SF-36 (sub)scores. Pearson’s product-moment correlation coefficients (parametric data) or % %_
15 < 3
16 Spearman’s Rho (rank correlation) coefficients (non-parametric correlation) will be calculated _§ 2
17 =
18 in order to assess construct validity. Correlation coefficients above 0.6, between 0.6 and 0.3 and (% 2
19 5 N
S @
32 less than 0.3 will be considered high, moderate, and low correlations, respectively.[33] The 2 @
Q o
5 >
5:23 AOFAS Ankle-Hindfoot Score is expected to have a high correlation with pain and function ‘; N
€ =
24 c 8
25 (sub)scales (i.e., FFI total score and all three subscales, SF-36 PF, RP, BP, and PCS), a @ m =
0o
26 = D2
27 moderate correlation with the SF-36 VT, SF and RE subscales, and a low correlation with SF-36 %‘:SD N
28 238
29 GH, MH, and MCS. Construct validity will be given a positive rating if at least 75% of the § 3 g
30 oS
2£S
g; results are in accordance with predefined hypotheses in a (sub)sample of at least 50 patients.[30] 2 K S
o
33 228
34 8>3
35 323
36 Reliability / internal consistency 282z
37 a8
38 Reliability is defined as the degree to which the measurement is free from measurement § g
39 3 5
22 error.[34] Three elements of reliability will be determined: internal consistency, reproducibility, = E
@ o
42 d 2 3
43 and measurement error. 2 g
(%]
44 5 3
45 Internal consistency is defined as the extent to which items in a (sub)scale are % o
=]
46 = <
47 intercorrelated, thus measuring the same construct.[30] The correlation between items on a § %
48 3 e
= w
49 (sub)scale will be evaluated by calculating Cronbach’s alpha for every (sub)scale. Since future 3 B
50 RN
722
g; use of the AOFAS instrument will be at a group level, internal consistency is considered 2
>
53 o . . . D
54 sufficient if the value for Cronbach’s alpha is between 0.70 and 0.95, provided that the scale is %
(¢
55 o
56 unidimensional.[30, 35] If necessary, confirmatory or exploratory factor analysis will be =)
57 g
58 performed, as applicable. 8
59 =
60 ]
D
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Reproducibility

Reproducibility concerns the degree to which repeated measurements in stable persons (test-
retest) provide similar answers.[30] Reproducibility is suggested to consist of two parts:
reliability and agreement.[36, 37] The data of group 3 will be used; they will complete all
questionnaires twice, with 2-3 weeks in between. Only data for patients reporting ‘no change’
on the transition item are included as they were considered to be stable between the
measurements.

Reliability concerns the degree to which patients can be distinguished from each other,
despite measurement error.[30, 38] Evaluation of the test-retest reliability of the AOFAS Ankle-
Hindfoot Score-DLV will be performed by calculating the intraclass correlation coefficient
(ICCagreement) With corresponding 95% confidence interval (CI). An ICC two-way random effects
model, type absolute agreement (ICC(2,1)), will be used.[39] Reliability will be given a positive
rating when the ICC is at least 0.70 in a sample size of at least 50 patients.[30]

Agreement concerns the absolute measurement error, i.e., how close the scores on
repeated measures are, expressed in the unit of the measurement scale at issue.[30] The degree
of absolute agreement of the AOFAS Ankle-Hindfoot Score-DLV will be expressed as the
standard error of measurement (SEM,greement). This SEM equals the square root of the error
variance of an analysis of variance (ANOVA) analysis, including the systematic differences
(SEM = \/(Variancepaﬁent + variance esigual)-[30, 40, 41]

Based upon the SEM, the Smallest Detectable Change (SDC) will be calculated using the
formula; SDC = 1.96 x V2 x SEM.[30] The SDC reflects the smallest within-person change in a
score that, with P < 0.05, can be interpreted as a ‘‘real’’ change, above measurement error, in
one individual (SDCinq).[30, 42, 43] The SDC measurable in a group of people (SDCgroup) Will
be calculated by dividing the SDCj,4 by n.[43, 44] Finally, the reliable change index (RCI) will

be calculated, representing the SDC as a percentage of the maximum obtainable score.
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1 2
é The degree of absolute agreement of the AOFAS Ankle-Hindfoot Score-DLV will also S
4 )
5 be determined with a Bland and Altman analysis.[45] The limits of agreement equal the mean iy
c
6 S
7 change in scores of repeated measurements (meanchang) + 1.96 x standard deviation of these @
8 g
9 changes (SD¢hange).[30] Zero falling outside this interval indicates a bias in the measurements. 7]
10 v O
11 c £
12 g 3
1 . g =
12 Floor and ceiling effects 8 3
15 -
. - . . . . O ®
16 The validity, reliability and responsiveness of a questionnaire may be jeopardized if floor or S 3
17 =
18 ceiling effects are present. It is then likely that extreme items are missing in the lower or upper % 2
19 5 N
S @
32 ends of the questionnaire. As a consequence, respondents with the lowest or highest possible 2 @
Q o
5 >
5:23 score cannot be distinguished from each other (indicating limited reliability) and changes in ‘; N
€ =
24 &
25 these patients cannot be measured (indicating limited responsiveness).[30] Floor and ceiling § ms
0o
26 = D2
27 effects will be determined by calculating the number of individuals that obtained the lowest (0 %‘:SD N
28 8% S
29 points; floor) or highest (100 points; ceiling) scores possible and will be considered present if § 29
30 oS
2E3
g; more than 15% of the respondents achieved the lowest or highest score in a sample size of at 2 K S
33 . . . : . ac g
34 least 50 patients.[30, 46] Floor and ceiling effects will be determined separately for the different %3‘; 2
35 323
36 time points.. 282z
37 a8
> 1
38 = 3
39 s S
. 5
40 Responsiveness =
41 e o
jé Responsiveness is defined as the ability of a questionnaire to detect clinically important changes ggJ E
(%]
44 5 3
45 over time, even if these changes are small.[30, 47] The data of group 2 will be used; they will % §
46 = <
47 complete all questionnaires twice, with 5-6 months in between. § %
48 5 5
49 The effect size (ES) and standardized response mean (SRM) of the (sub)scales of the 8 B
50 RN
722
g; AOFAS Ankle-Hindfoot Score-DLV will be determined as measures of the magnitude of 2
>
53 . . . : D
54 change over time. The ES will be calculated by dividing the mean change in score between the %
(¢
55 w
56 two time points by the standard deviation of the first measurement.[48] The SRM will be =)
57 8
58 calculated by dividing the mean change in score between two time points by the standard 8
59 =
60 %
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deviation of this change.[48] These effect estimates will be interpreted according to Cohen: a
SRM of 0.2-0.4 is considered a small effect, 0.5-0.7 a moderate, and 0.8 or higher a large
effect.[49]

Responsiveness can be considered to be a measure of longitudinal validity. In analogy to
construct validity, this longitudinal validity will be assessed by testing predefined hypotheses
about expected correlations between changes in AOFAS Ankle-Hindfoot Score-DLV
(sub)scales versus changes in FFI and SF-36 (sub)scales.[30] Change scores of the AOFAS
Ankle-Hindfoot Score are expected to have a moderate correlation with changes in the FFI
(sub)scales, SF-36 PF, RP, BP, VT, SF, RE, and PCS. A low correlation is expected with

changes in the SF-36 GH, MH, and MCS.

ETHICS AND DISSEMINATION

This study will be conducted according to the principles of the Declaration of Helsinki (64"
World Medical Association General Assembly, Fortaleza, Brazil, October 2013). This study has
been exempted by the medical research ethics committee (MREC) Erasmus MC (Rotterdam,
The Netherlands). This MREC acts as central ethics committee for this trial (reference number
MEC-2014-215). Approval has been obtained from the local hospital boards in all participating
centers. Following review of the protocol, the MREC concluded that this study is not subject to
the Medical Research Involving Human Subjects Act (WMO). They concluded that the study is
a medical/scientific research, but no patients are subjected to procedures or are required to
follow rules of behavior. Consequently, the statutory obligation to provide insurance for subjects
participating in medical research (article 7 of the WMO) was also waived. Any important
changes in the protocol will be submitted to the accredited MREC. The results of the study are
planned to be published in an international, peer reviewed journal. Results of the ankle and

hindfoot injury subgroups will be published separately.
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o
<
(]
1 3
0]
2 DISCUSSION 3
4 )
; g
7 Modern studies that evaluate treatment efficacy are expected to also take into account the §
8 g
9 treatment outcome from a patient’s perspective. Clinical measures such as mortality, i3
10 5
U °
E radiographic healing, and rates of complications, re-operation, and readmission are relevant; = E
S 9
13 . L e o g
14 however, they do not reflect to what extent a patient is able to function in daily living. For that % %_
15 < 3
16 purpose, PROMs and mixed instruments, which combine a patient-reported and a physician- _§ 2
17 =
18 reported part, have been developed. There is a great need for valid instruments in different s 2
19 5 R
20 languages. 2
21 Qo g
>
5:23 The AOFAS Ankle-Hindfoot Score is commonly used in patients with an ankle or ‘; N
S
24 - @
25 hindfoot injury. This instrument combines functional outcome and pain, which are both critical o m 5
0o
26 = D2
27 for patients. The AOFAS Ankle-Hindfoot Score is only valid if the score truly reflects function %‘:SD N
28 8% 8
29 and pain. Completing the questionnaire in duplicate should result in the same score, and during § 29
30 oS
2£S
g; recovery, the change in score should reflect change in functional status of the patient. Both 2 K S
33 . . , , oS3
34 elements of validity of the instrument are determined as part of this study. We expect that the %3‘; 2
o
35 333
36 AOFAS Ankle-Hindfoot Score-DLV will prove valid and reliable, giving objective quantitative 282z
37 a8
38 scores for patients’ function and pain after trauma to the ankle or hindfoot. If the data confirm § g
39 3 5
22 this, the instrument will be available for comparing outcome in future studies, and for = E
a
- o
. . . . » 3
jé comparing treatment outcome across hospitals or between patient groups. Especially the SDC 2 3
7 o
44 = 3
45 and MIC will reveal important information for sample size calculations in future studies. % o
=]
46 = <
47 Three hospitals in the Netherlands will participate. Inclusion of patients has started May § %
48 3 e
= w
49 2014 and the expectation is to include all patients within two years for ankle injuries and three 3 "B
50 RN
722
g; years for hindfoot injuries. With a maximum follow-up of 6.5 months the presentation of data 2
>
>3 il b d by end d end ivel E:
54 will be expected by end-2016 and end-2017, respectively. §
55 w
56 =
57 S
58 é
59 =
60 %
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B SPIRITV

STANDARD PROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*

Page 30 of 34

Addressed on
page number

Section/item Item Description
No
Administrative information
Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym
Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry
2b All items from the World Health Organization Trial Registration Data Set
Protocol version 3 Date and version identifier
Funding 4 Sources and types of financial, material, and other support
Roles and 5a Names, affiliations, and roles of protocol contributors
responsibilities ] ] ]
5b Name and contact information for the trial sponsor
5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and

interpretation of data; writing of the report; and the decision to submit the report for publication, including
whether they will have ultimate authority over any of these activities

5d Composition, roles, and responsibilities of the coordinating centre, steering committee, endpoint
adjudication committee, data management team, and other individuals or groups overseeing the trial, if
applicable (see Item 21a for data monitoring committee)
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1

2

2 Introduction

5 Background and 6a Description of research question and justification for undertaking the trial, including summary of relevant 5

? rationale studies (published and unpublished) examining benefits and harms for each intervention

g 6b Explanation for choice of comparators 12

ig Objectives 7 Specific objectives or hypotheses 6, 20
12 Trial design 8 Description of trial design including type of trial (eg, parallel group, crossover, factorial, single group),

ﬁ: allocation ratio, and framework (eg, superiority, equivalence, noninferiority, exploratory) 8

15

16 Methods: Participants, interventions, and outcomes

17

18  Study setting 9 Description of study settings (eg, community clinic, academic hospital) and list of countries where data will 8

19 be collected. Reference to where list of study sites can be obtained

20

21  Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centres and 9-10
22 individuals who will perform the interventions (eg, surgeons, psychotherapists)

23

24 Interventions 11a Interventions for each group with sufficient detail to allow replication, including how and when they will be 12-15
25 administered

26

27 11b  Criteria for discontinuing or modifying allocated interventions for a given trial participant (eg, drug dose 11-12
;g change in response to harms, participant request, or improving/worsening disease)

32 11c  Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence

32 (eg, drug tablet return, laboratory tests)

22 11d Relevant concomitant care and interventions that are permitted or prohibited during the trial 8

gg Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (eg, systolic blood

37 pressure), analysis metric (eg, change from baseline, final value, time to event), method of aggregation (eg, 11-15
38 median, proportion), and time point for each outcome. Explanation of the clinical relevance of chosen

39 efficacy and harm outcomes is strongly recommended

40

41 Participant timeline 13 Time schedule of enrolment, interventions (including any run-ins and washouts), assessments, and visits for 11,14
42 participants. A schematic diagram is highly recommended (see Figure)

43

44 2
45
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Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including 15-16
clinical and statistical assumptions supporting any sample size calculations

Recruitment 15 Strategies for achieving adequate participant enrolment to reach target sample size 9

Page 32 of 34

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence 16a  Method of generating the allocation sequence (eg, computer-generated random numbers), and list of any

generation factors for stratification. To reduce predictability of a random sequence, details of any planned restriction
(eg, blocking) should be provided in a separate document that is unavailable to those who enrol participants
or assign interventions

Allocation 16b  Mechanism of implementing the allocation sequence (eg, central telephone; sequentially numbered,

concealment opaque, sealed envelopes), describing any steps to conceal the sequence until interventions are assigned

mechanism

Implementation 16¢ Who will generate the allocation sequence, who will enrol participants, and who will assign participants to

interventions

Blinding (masking) 17a  Who will be blinded after assignment to interventions (eg, trial participants, care providers, outcome

assessors, data analysts), and how

17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s

allocated intervention during the trial
Methods: Data collection, management, and analysis
Data collection 18a  Plans for assessment and collection of outcome, baseline, and other trial data, including any related 12-15
methods processes to promote data quality (eg, duplicate measurements, training of assessors) and a description of

study instruments (eg, questionnaires, laboratory tests) along with their reliability and validity, if known.
Reference to where data collection forms can be found, if not in the protocol

18b  Plans to promote participant retention and complete follow-up, including list of any outcome data to be

collected for participants who discontinue or deviate from intervention protocols
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1
2
3 Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality 16
4 (eg, double data entry; range checks for data values). Reference to where details of data management
2 procedures can be found, if not in the protocol
7 Statistical methods 20a  Statistical methods for analysing primary and secondary outcomes. Reference to where other details of the 16-20
g statistical analysis plan can be found, if not in the protocol
ig 20b  Methods for any additional analyses (eg, subgroup and adjusted analyses) 16-20
12 20c  Definition of analysis population relating to protocol non-adherence (eg, as randomised analysis), and any
ﬁ: statistical methods to handle missing data (eg, multiple imputation) 16
15
16 Methods: Monitoring
17
18 Data monitoring 21a  Composition of data monitoring committee (DMC); summary of its role and reporting structure; statement of 16
19 whether it is independent from the sponsor and competing interests; and reference to where further details
3(1) about its charter can be found, if not in the protocol. Alternatively, an explanation of why a DMC is not
20 needed
gi 21b Description of any interim analyses and stopping guidelines, including who will have access to these interim
o5 results and make the final decision to terminate the trial
g? Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse
28 events and other unintended effects of trial interventions or trial conduct
ég Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent
31 from investigators and the sponsor
32
22 Ethics and dissemination
35  Research ethics 24 Plans for seeking research ethics committee/institutional review board (REC/IRB) approval 4,20
36
approval
37 pp
38  Protocol 25 Plans for communicating important protocol modifications (eg, changes to eligibility criteria, outcomes, 21
Zg amendments analyses) to relevant parties (eg, investigators, REC/IRBs, trial participants, trial registries, journals,
41 regulators)
42
43
44 4
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Consent or assent  26a

26b
Confidentiality 27
Declaration of 28
interests
Access to data 29

Ancillary and post- 30

trial care

Dissemination policy 31a
31b
31c

Appendices

Informed consent 32

materials

Biological 33

specimens

BMJ Open Page 34 of 34

Who will obtain informed consent or assent from potential trial participants or authorised surrogates, and 8
how (see Item 32)

Additional consent provisions for collection and use of participant data and biological specimens in ancillary
studies, if applicable

How personal information about potential and enrolled participants will be collected, shared, and maintained 16
in order to protect confidentiality before, during, and after the trial

Financial and other competing interests for principal investigators for the overall trial and each study site 28

Statement of who will have access to the final trial dataset, and disclosure of contractual agreements that 16
limit such access for investigators

Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial
participation

Plans for investigators and sponsor to communicate trial results to participants, healthcare professionals, 21
the public, and other relevant groups (eg, via publication, reporting in results databases, or other data
sharing arrangements), including any publication restrictions

Authorship eligibility guidelines and any intended use of professional writers 21

Plans, if any, for granting public access to the full protocol, participant-level dataset, and statistical code

Model consent form and other related documentation given to participants and authorised surrogates

Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular
analysis in the current trial and for future use in ancillary studies, if applicable

*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items.
Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons
“Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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