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Abstract

The Evaluation of Daily Activity Questionnaire (EDAQ) is a detailed patient-reported outcome measure of activity ability.
The objective of this research was to assess the linguistic and cross-cultural validity and psychometric properties of the
EDAQ in rheumatoid arthritis for Dutch and German speakers. The EDAQ was translated into Dutch and German using
standard methods. A total of 415 participants (Dutch n=252; German n=163) completed two questionnaires about four
weeks apart. The first included the EDAQ, Health Assessment Questionnaire (HAQ) and 36-item Short-Form v2 (SF-36v2)
and the second, the EDAQ only. We examined construct validity using Rasch analysis for the two components (Self-Care
and Mobility) of the Dutch and German EDAQ. Language invariance was also tested from the English version. We examined
internal consistency, concurrent and discriminant validity and test—retest reliability in the 14 EDAQ domains. The Self-Care
and Mobility components satisfied Rasch model requirements for fit, unidimensionality and invariance by language. Inter-
nal consistency for all 14 domains was mostly good to excellent (Cronbach’s alpha > 0.80). Concurrent validity was mostly
strong: HAQ r,=0.65-0.87; SF36v2 r,=— 0.61 to — 0.87. Test-retest reliability was excellent [ICC (2,1)=0.77-0.97]. The
EDAQ has good reliability and validity in both languages. The Dutch and German versions of the EDAQ can be used as a
measure of daily activity in practice and research in the Netherlands and German- speaking countries.

Keywords Rehabilitation - Outcome assessment - Activities of daily living - Rheumatoid arthritis - Rasch analysis -
Occupational therapy

Introduction

Patient-Reported Outcome Measures (PROMs) are used in

clinical practice and research to identify patients with rheu-
matic and musculoskeletal conditions’ (RMDs) functional
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Classification of Functioning, Disability and Health (ICF)
domains of communication, mobility, self-care and domes-
tic life are assessed [1]. There is no single PROM of daily
activities widely used by rheumatology health profession-
als (RHPs) in Europe. Those commonly used in rheumatoid
arthritis (RA) research, for example, include between 10 and
21 activities [2—7]. In practice, RHPs often prefer non-vali-
dated daily activity checklists, including up to 55 activities
[8], because they provide detailed information for individual
treatment planning. However, such checklists lack reliability
and validity to evaluate rehabilitation.

Consequently, a reliable, valid comprehensive daily activ-
ity PROM, including activities identified as problematic by
people with RMDs, would be valuable: for treatment plan-
ning and evaluation; and in audit and research. The Evalua-
tion of Daily Activity Questionnaire (EDAQ) was developed
in Sweden, with women with RA, to meet these needs [9]. It
takes patients 30 min to complete at home, allowing reflec-
tion on activity abilities. During rehabilitation, RHPs can
quickly focus on identified problems, allowing more time
for solutions.

The EDAQ has been extensively updated, culturally and
linguistically validated and psychometrically tested in Eng-
lish. British men and women with RMDs identified new
items and domains to include. It has been tested in eight
RMDs: RA, ankylosing spondylitis (AS), osteoarthritis
(OA), systemic lupus erythematosus, systemic sclerosis,
chronic pain, chronic upper limb disorders and Primary
Sjogren’s syndrome [8, 10—12]. Construct representation
identified activities in the EDAQ rated as more difficult in
RA require: greater overall physical demand, bilateral and
fine hand use [13]. Content has been linked to the ICF [8]
and ICF Core Sets for AS, OA, chronic widespread pain,
low back pain and musculoskeletal conditions for post-acute
care [11]. Over 80% of people with RMDs considered it
the right length and helpful for discussing activity abilities
with an RHP [10, 12]. The English EDAQ is also available
online. Patients can complete it, store results to their user
profile and e-mail them to their RHP [14]. Cross-cultural
adaptation of the EDAQ into other languages would enable
its use in other countries; and cross-country comparisons of
patients’ rehabilitation needs and effects of rehabilitation
on activities. To do this, cross-cultural invariance must be
demonstrated, i.e. the EDAQ works in a consistent manner
across language versions [15, 16].

The objectives of this study were to: linguistically vali-
date and cross-culturally adapt the EDAQ for Dutch and
German speakers with RA; test cross-cultural invariance
across the Dutch, German and English versions of the EDAQ
to ensure equivalent scaling; test the psychometric proper-
ties of the Dutch and German EDAQ); and further establish
content validity in RA by linking the EDAQ to the ICF Core
Set for RA.

@ Springer

Methods
Participants

Participants were recruited by health service staff iden-
tifying eligibility. Dutch-speakers were recruited from
one hospital in the Netherlands. German-speakers were
recruited from three hospitals in Switzerland and from
Swiss, German and Austrian arthritis patient associations.
Participants from patient associations volunteered follow-
ing reading study information on associations’ websites
and completing an eligibility screening form. As the Dutch
and German language EDAQs were tested for cross-cul-
tural adaptation and invariance with the English EDAQ,
data from the earlier English study were included [10].

Participants were eligible if they: had a confirmed diag-
nosis of RA; were able to read, write and understand Dutch
or German (as applicable); and had not (or were not about
to) altered their disease-modifying medication regimen in
the last 3 months (which could affect test—retest reliability).

Ethical approval was obtained, and all participants pro-
vided written informed consent.

Phase 1: validation
Linguistic and cross-cultural validation

Recommended procedures were followed [17, 18]. Valida-
tion occurred in two stages. In stage one, two independent
forward translations were made for each of the Dutch and
German versions from the original Swedish EDAQ); these
were synthesised by expert panels in each country, respec-
tively; independent back translations were made from
each language into Swedish; followed by synthesis by the
Swedish language expert panel for each language to check
for equivalence of meaning. In stage two: additional items
developed for the English EDAQ were forward/backward
translated as above into Dutch and German. Harmoniza-
tion of the Dutch, German and English versions by the
research teams then ensured equivalence.

Field testing of the Dutch and German EDAQs was con-
ducted with people with RA in the Netherlands and Swit-
zerland, respectively, using cognitive debriefing interviews
[17, 19]. Participants completed the draft Dutch or Ger-
man EDAQ at home and, within 2 weeks, were interviewed
about comprehensibility, the relevance of the activities for
people with RA and whether any important daily activi-
ties were missing. The results were discussed between the
Dutch, German and English research teams. Further word-
ing changes and additional items were agreed to ensure
equivalence across these three versions.
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Content validity

To further evaluate the content validity of the EDAQ, Part
2 items were systematically linked to the ICF Core Set for
RA [20], using content linking rules [21].

Phase 2: Psychometric testing

Participants were mailed a questionnaire booklet which
collected data to describe the recruited population: age,
gender, marital, educational and employment status, dis-
ease duration and RA disease-modifying medication, as
well as the EDAQ and the measures described below. Two
to three weeks later, participants were mailed the EDAQ to
complete for a second time at home to evaluate test—retest
reliability. Two reminders were sent for each mailing, as
necessary.

Measurement instruments

The EDAQ includes three parts: Part 1 comprises 10
numerical rating scales (NRS) to assess symptom sever-
ity, mood and life satisfaction, each scored on a 0 (none)
to 10 (severe) scale. Part 2 comprises 138 activities in
14 domains. Twelve can be combined into two Compo-
nents: Self-Care (Eating and Drinking; In the Bathroom
and Personal Care; Getting Dressed/Undressed; Cooking;
Cleaning the House; Laundry and Clothes Care; Commu-
nication); and Mobility (Bathing and Showering; Mov-
ing Indoors; Moving and Transfers; Moving Outdoors
and Shopping; Gardening and Household Maintenance).
The other two domains are Caring; and Leisure, Hobbies
and Social Activities. Items are scored on a 4-point scale
assessing ability to perform daily activities (O =no diffi-
culty, 3 =unable to do). If the person would not normally
perform that activity (for reasons other than health), there
is a “not applicable” option. Each item is answered twice
by rating performance without (Section A) and then with
(Section B) ergonomic solutions (e.g., alternative meth-
ods, assistive devices, environmental modifications). In
ICF terminology, section A relates to capacity and B to
performance [1]. Items are summed to produce total scores
for Sections A and B within each domain, with any score
reductions between Sections A and B denoting the impact
of ergonomic solutions on improving activity ability. If
there are missing items within a domain, a total domain
score cannot be calculated. Higher scores indicate greater
activity limitations. The optional Part 3 includes a list of
assistive devices and whether owned and used [10]. Part
3 was not tested as it is not used as an outcome measure.

The comparator health measures to assess concurrent
validity were:

(i) The Health Assessment Questionnaire (HAQ):
assessing ability to perform 20 daily activities rated
on a 0-3 scale (0 =not at all difficult; 3 =unable to
do) [22, 23]. These were summed to give a total
score, as the HAQ20 does not score items worse if an
assistive device is used [24]. Higher scores indicate
greater activity limitations.

(i1)) The Physical Function, Bodily Pain and Vitality
(fatigue) scales of the Medical Outcomes Survey
36-item Short-Form version 2 (SF36v2), with norm-
based scoring [6, 25]. Lower scores denote worse
health states.

(iii) Hand pain: measured using a 11-point NRS of hand/
wrist pain in the past week in during moderate activi-
ties (e.g., cooking a meal, doing housework/light gar-
dening: 0=no to 10 =severe).

(iv) RA Quality of Life scale (RAQoL): 30 items about
QoL answered yes (=1) or no (=0), with yes items
summed to give a total score. Higher scores indicate
worse QoL [26].

(v) Perceived health status: using a 5-point NRS asking
effects of their condition in the last month (1 =very
good: no symptoms/no limitations in daily activities
to 5 very poor: very severe symptoms/inability to
carry out most activities).

(vi) Perceived change in health status: At Test 2 only,
a 5-point NRS asking how much arthritis troubled
them compared to when last completing the question-
naire (1 =much less to 5=much more).

Sample size

As Rasch analysis was used to assess the invariance of the
EDAQ Part 2 across language versions, a sample size of at
least 150 for each language was necessary. This number was
determined to ensure: a uniform distribution of patients across
the construct of activity limitation; the precision of the esti-
mate of both persons and items remains similar across the
construct; and enough cases to test for invariance across
groups. The sample does not need to be representative, as
the mathematical model is independent of distribution, but
it should have a good distribution across the activity domains
[27]. At least, 79 sets of repeated responses were required to
demonstrate that a test—retest correlation of 0.7 differed from
a background correlation (constant) of 0.45, with 90% power
at the 1% significance level. A test re-test correlation of 0.7 is
deemed a minimum acceptable level [28].

@ Springer
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Statistical analyses
Cross-cultural adaptation and invariance

Rasch analysis is an iterative process of fitting data to the
Rasch Measurement Model [29]. If the data meet the model
expectations, then ordinal raw scores can be transformed
into an interval level latent estimate [30]. Those expecta-
tions are associated with several assumptions underlying the
model, namely stochastic ordering of items, local independ-
ence of items, unidimensionality and group invariance [31].
For unidimensionality, a ¢ test of two estimates is made to
ascertain if more than 5% of such estimates are different, or
at least at the lower confidence interval for the proportion
of different tests [32]. Rasch analysis of the English EDAQ
Part 2 has already determined that total domain scores and
component scores can be considered as unidimensional and
total raw scores used [10]. Total domain and component
scores can be converted to a Rasch metric when required for
parametric analyses [33].

In cross-cultural adaptation, group invariance is crucial,
as this determines if the adaptation has provided equivalent
scaling, in this case across languages. Invariance is tested
through Differential Item Functioning (DIF) [27]. As both
the Dutch and German versions of the scale were made from
the English version, invariance was tested from the English
version for each, and across all three languages combined.
The 12 domains of the two components of Self-Care and
Mobility were used as testlets (as already determined in the
earlier English Rasch analysis [10] and were the summed
score of the items within each domain [34]. If local depend-
ency remained across the domains these were further aggre-
gated, as required. The analysis fits data to the Rasch model
for each component (i.e. Self-Care and Mobility). at their
respective domain levels. The RUMM?2030 software was
used [35].

Psychometric testing

The Statistical Package for the Social Sciences (SPSS) v25
was used for analyses [36], apart from linear weighted kap-
pas, calculated using MedCalc [37]. As all measures consist
of ordinal data, non-parametric statistical tests were used to
assess the psychometrics, apart for intra-class correlation
coefficients [ICC (2,1)] and sensitivity to change statistics,
which were calculated using Rasch transformed data as
interval data is required for these calculations [33]. Ordinal
data are summarized as medians and inter-quartile ranges.
Normality of Rasch transformed data was tested using the
Kolmogorov—Smirnov test and data summarized using
means and standard deviations.

Test—retest reliability EDAQ part 1 NRS were assessed
using linear weighted kappas, as were individual Part 2

@ Springer

domain items. Agreement of >0.61 is good [38]. Part 2
domain total scores were assessed using: (a) Spearman’s
correlations (with a correlation of > 0.6 being strong [39]);
and (b) ICC (2,1): two-way random consistency, average
measures model, with ICC >0.75 considered excellent [40].

Internal consistency was assessed using Cronbach’s
alpha, with results of > 0.80 being good to excellent [39].

Concurrent validity of the Part 1 NRS and Part 2 domain
total scores was assessed using Spearman’s correlations with
measures of related constructs. For Part 1, this was the SF-
36v2 sub-scales, except for Satisfaction with Life correlated
with the RAQOL. For Part 2, this was the HAQ?20, SF-36v2
sub-scales, RAQoL, Pain, Fatigue and Hand Pain NRS and
Perceived Health Status.

Discriminant validity was assessed using Kruskal-Wallis
tests to evaluate differences in scores between participants
with different perceived health status groups.

Sensitivity to change was assessed by calculating Stand-
ard Error of Measurement (SEM) and the Minimal Detecta-
ble Changeys (MDCys). The formula used was: SEM = S\/ (1
— r), where s =the mean and standard deviation (SD) of Test
1 and Test 2 (retest), r=the reliability coefficient for the test,
i.e. Pearson’s correlation co-efficient between Test and Test
2 values. Thereafter the MDCy5 was calculated using the
formula: MDCys=SEM x 1/2 X 1.96 [41, 42].

Floor and ceiling effects were considered present if > 15%
of participants achieved either the lowest or highest scores
in the 14 EDAQ Part 2 domains [43].

Results
Phase 1: validation

The only difficulties encountered during translation were
identifying names for some assistive devices in part 3. This
was overcome with photographs and local therapists pro-
viding correct names. Cognitive debriefing interviews were
undertaken with six Dutch- and five German-speaking par-
ticipants. Average time to complete all three parts of the
EDAQ was 30 (SD 8) minutes. Activities in the EDAQ
Part 2 were considered culturally relevant by both Dutch
and German participants. Some additional activities were
added to existing items: use of smartphones; laptop/tablet
(e.g. iPad) to the Communication domain; bicycling to the
Leisure, Hobbies and Social Activities domain. Ten consid-
ered it easy/partially easy to complete, with five highlight-
ing the importance of carefully reading instructions. Eight
commented that Part 2 (activities) was most relevant and
three that Part 3 (assistive devices) least relevant because
those participants had few or no assistive devices. Seven
considered the EDAQ included the right range and number
of activities. However, four thought there were too many.
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All 11 participants considered the EDAQ would capture the
difficulties they face daily and enable discussions with reha-
bilitation health professionals.

Linking to the ICF Core Set for RA

The Part 2 EDAQ had good content validity, with 28/33
activities from the Communication, Mobility, Self-Care
and Domestic Life items of the RA Core Set included. The
five Core Set activities not included were not specific daily
activities: carrying out daily routine (d230); Interpersonal
family (d760) and intimate (d770) relationships; and Major

Life areas: remunerative (d850) and other work/employment
(d859). (see Supplementary Table S1).

Phase 2: psychometric testing
Participants

The sample consisted of 252 Dutch-speaking people from
the Netherlands and 163 German-speaking people (87
from Switzerland, 70 from Germany and 6 from Austria).
Their language group-specific demographic characteris-
tics and disease duration are shown in Table 1 and health
status in Table 2. Demographic and health data for the

Table 1 Rheumatoid Arthritis participants’ demographic characteristics completing the Evaluation of Daily Activity Questionnaire Dutch, Ger-

man and English versions

RA Dutch (n=252)

RA German (n=163) RA English (n=369)

Age: years: mean (SD)
Gender M:F; n (%)

65.16 (13.45)
93:155 (38:62%)

Condition duration in years: mean (SD) 11.75 (9.93)
Marital status: n (%)

- Married/living with a partner 179 (71%)
Living status: n (%)

- With family/significant other 177 (70%)
- Children living at home n (%): 20 (8%)
Employment status: n (%)

- Paid employment 68 (27%)
Education level: n (%)

- Secondary education only 189 (75%)
Current medication: n (%)

- DMARDs 163 (65%)
- Biologic drugs 43 (17%)
Perceived Health: n (%) (n=239)

- Very good/good (1-2) 144 (60%)
- Fair (3) 79 (33%)
- Poor/Very Poor (4-5) 16 (7%)
Numbers answering Test 2 155

52.84 (14.94)
18:145 (11:89%)
15.73 (12.12).

60.38 (11.19)
97:286 (25:75%)
13.20 (10.70)

102 (62.58%) 276 (72%)
107 (66%) 292 (76%)
21 (13%) 92 (24%)
85 (52%) 118 (31%)
94 (58%) 174 (45%)
56 (34%) 193 (50%)
80 (49%) 161 (42%)
(n=162) (n=378)
82 (51%) 135 (35%)
60 (37%) 146 (38%)
20 (12%) 97 (25%)
107 -

DMARDS disease modifying anti-rheumatic drugs

Table 2 Health status measures

. . . Measure (score range)
in the Evaluation of Daily

RA Dutch (n=252) RA German (n=163) RA English (n=369)

Activity Questionnaire Dutch,
German and English versions in
Rheumatoid Arthritis: median

HAQ20 (0-60)
SF36v2 physical function (0-100)

4 (1-15)
44.51 (32.66-51.80)

7 (2-14)
44.15 (36.01-51.80)

13 (4-24)
34.57 (25.01-44.15)

(inter-quartile range)

SF36v2 bodily pain (0-100)
SF36v2 vitality (0-100)
SF36v2 mental health (0-100)
RAQoL (0-30)

Hand pain (0-100)

46.68 (38.61-55.55)
52.60 (46.66-58.54)
53.48 (43.02-58.72)
5.50 (2-12)
3(1-5)

42.24 (38.21-50.71)

49.63 (40.72-52.60)

50.87 (43.02-56.10)
8 (4-15)
3(1-5)

38.21 (34.18-46.68)
40.72 (31.80-49.63)
50.87 (40.40-56.10)
13 (5-20)
52-7)

HAQ Health Assessment Questionnaire, SF36v2 Short Form 36v2, RAQoL Rheumatoid Arthritis Quality
of Life scale, Higher scores better in SF36v2, Lower scores better in HAQ20 and RAQOL

@ Springer
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English-speaking participants (n=383), included in the
Rasch analysis, is also shown. The Dutch sample, compared
to the German and English-speaking samples, were older
with: more men; shorter disease duration; less educational
experience; fewer on biologics; and better health status.

Rasch analysis

Fit of the data to the Rasch model for each component and
language is shown in Table 3. In most cases, adequate fit to
the model was observed, along with unidimensionality (ideal
values are shown at the bottom of the table). Overall, there
was only sporadic DIF at the domain level, with no consist-
ent pattern. Where DIF did occur, the magnitude of differ-
ence in the mean locations of groups defined by their level of
disability was small. It was always present in only one of the
groups, always at the margins, that is either, ‘no/little’ self-
care disability or ‘highest’ self- care disability. When the
domains were further grouped into larger super items, the
DIF was no longer present, suggesting that at the test level,
DIF would cancel out. There was little DIF observed by
language indicating that the hierarchical ordering of domains
remained the same across the language pairwise analyses.
Only for the combined analysis of the domains within the
mobility component was it necessary to merge the domains
into super items to obtain fit (a conditional test of fit is pro-
vided at this level). Rasch transformation tables converting
component raw scores to interval scales are shown in Sup-
plementary Tables S3 and S4.

Test-retest reliability

Part 1: the 10 NRS had moderate to good reliability
(Table 4).

Part 2: correlations between test 1 and 2 domain scores
were good or very good (r,=0.75 to 0.93), apart from
the Caring domain which had only moderate correlations
(Table 5). The domains’ intra-class correlations were excel-
lent [ICC (2,1)=0.90 to 0.97], apart from Gardening and
Household Maintenance (Dutch) which was lower at 0.77
(Table 5). Linear weighted kappa scores for individual items
in each domain were mainly moderate to good (0.20-0.75
Dutch; 0.41-0.82 German version) (Supplementary Table 2).

Internal consistency

Cronbach’s alpha values for the 14 domains were all excel-
lent (>0.85) apart from Communication (0.79) in the Dutch
version (Table 5). All domains in both languages, therefore,
had values consistent with group use (i.e.>0.7), and most
with individual use (i.e.>0.85) [28]. Each domain can be
used as a stand-alone measure, as well as collectively within
the two components of Self-Care and Mobility.

Concurrent validity

In EDAQ Part 1, there were moderate to strong correlations
between NRS and SF36v2 Mental Health, Vitality and Bod-
ily Pain scales and RAQOL, as relevant (r, = — 0.42 to
— 0.73) Table 4).

Table 3 Fit of Evaluation of Daily Activity Questionnaire components to the Rasch model: Dutch, German and English versions

Chi-Square DF P Reliability Unidimensionality %t  Lower CI of 7 test N
test significant

Self-care

Dutch 37.2 28 0.11 0.81 6.8 4.0 220
German 11.8 14 0.62 0.89 6.7 32 150
English 359 42 0.74 0.91 4.6 22 369
Dutch and English 70.6 63 0.24 0.88 4.7 2.9 589
German & English 59.4 63 0.61 0.90 39 2.0 519
Combined 67.8 63 0.32 0.88 4.8 3.1 739
Mobility

Dutch 44.6 25 0.01 0.80 32 0.3 220
German 16.0 10 0.10 0.88 6.5 3.0 150
English 16.6 25 0.89 0.88 4.0 1.6 369
Dutch and English 18.7 18 0.41 0.86 2.3 - 0.6 589
German and English 40.8 35 0.23 0.88 5.5 3.5 519
Combined 78.8 83 0.60 ~ 0.87 33 1.1 739
Ideal values > 0.05* > 0.85 <5.0 <5.0

DF degrees of freedom, CI=confidence interval, ~ conditional test of fit

*Bonferroni adjusted =0.008 within each component
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Table 4 Evaluation of Daily

o : . Part 1 EDAQ numeric rating Test 1 Test 2 Test—retest reliability Comparator

Activity Questl(?nn.al.re Part scale: (0-10) Median (IQR)  Median (IQR) linear weighted kappa  measures

1: test—retest rt?h'ab1'11ty and r)

concurrent validity in the Dutch

(n=252) and German (n=163) I: Disease activity

versions Dutch 3.5 (2-6) 4 (2-6) 0.42 — 0.45%55
German 4 (2-6) 4 (2-6) 0.43 — (.43
2: Mood
Dutch 1(0-4) 2 (04) 0.40 — 0.64%5
German 3(2-6) 3 (2-6) 0.46 — 0.57%x
3: Pain when resting
Dutch 2(1-4) 2 (14) 0.50 — 0.68P
German 2 (1-5) 3(1-5) 0.48 — 0.63b
4: Pain when moving
Dutch 3 (1-6) 3 (1.75-5) 0.60 — 0.73b
German 4 (2-6) 4 (2-6) 0.52 — 0.73bx
5: Stiffness
Dutch 3(1-6) 3(2-5) 0.58 — (.55%:*
German 3 (1-5) 3 (1-6) 0.60 — (.528%3%:%
6: Joint movement limitations
Dutch 3 (1-6) 3(1-6) 0.64 — (.64
German 4 (2-6) 3(2-6) 0.60 — (.69
7: Fatigue
Dutch 4 (2-7) 4 (1.75-6) 0.60 — 0.726:%
German 5@3-7) 52-7) 0.59 — 0.726%:%
8: Worry
Dutch 3(1-5) 2 (1-4) 0.59 — .52
German 2 (1-5) 2 (1-5) 0.49 — 0,675
9: Sleep
Dutch 2 (0-5) 2 (1-5) 0.62 — 0.48Pwx
German 3 (1-6) 3 (1-6) 0.69 — 0.42bw%
10: Satisfaction with life
Dutch 1(0-3) 1(0-3) 0.53 0.558 %%
German 3(1-5) 3(1-6) 0.51 0.57Ck

For all EDAQ Part 1 scales and RAQOL, higher scores are worse; SF36v2 higher scores are better
r, Spearman’s correlation coefficient

***p=<0.001; **p <0.01; *p <0.05

4Short Form F36v2 Physical Function scale

bShort Form 36v2 Pain scale
“Short Form 36 v2 Vitality scale
4SF36v2 Mental Health scale

°RAQOL. Not all scales had directly applicable comparator measures

In EDAQ Part 2, most domains correlated strongly with
physical function measures: HAQ20 (r,=0.65 to 0.87),
apart from Gardening and Household Maintenance (Dutch)
and Caring (Dutch and German) which were moderate; and
SF36v2 Physical Function (r;=— 0.61 to — 0.87), apart from
Bathroom and Personal Care, Communication, Gardening
and Household Maintenance which were moderate and Car-
ing which was weak in the Dutch version and moderate in
the German version.

The Part 2 domains correlated moderately/strongly with
pain symptoms: SF36v2 Bodily Pain (r,=— 0.44 to — 0.67);
Hand Pain (r, = 0.43-0.64); and Pain (r, = 0.46-0.66) apart
from Gardening and Household Maintenance (Dutch)
which was weak. Generally, EDAQ domains correlated
only moderately with fatigue symptoms in the Dutch ver-
sion (ry=— 0.35 to — 0.75) and weakly to moderately in
the German version (r,=0.26-0.42). The RAQoL correlated
moderately to strongly with EDAQ domains (r,=0.50-0.83).

@ Springer



Rheumatology International

(81-0)

UOHDIIUNUUOD) ()]

SST 60  (2T6'0°8°0) 060 #xx18°0 #xxC8°0 (9-0) € (9-0) € 9-D¢€ ¢80 9-D¢ ueurafy

00T TL0 (60 °68°0) ¢6°0 ##x58°0 ##x58°0 (-0t (-0t (s-0)¢ 760 (S-0¢ yamg
(81-0) s12f

-SUD4] pup SUIOH] 6

9Y'C 680 (96'0°16'0) ¥6°0 #4880 #4880 (010 ¢ 01-0 v 6-1D € ¥6°0 6D v ueuLssy

€7 LT'T  (€60°980) 0610 #4::08°0 #4::08°0 S-01 (C-01 9-0) 1 60 (9-0) 1 yomdg
(£2—0) 242 saYy10]>

pup Lipunvy

861 LSO (86'0°6°0) L6°0 #4406°0 ##5£6°0 @r-oL 1oL (€10 L S6'0 €r-0L LLIbELY)

8LT 001 (S6°0°060) €60 #4x78°0 ##x78°0 8-D¥ 8- (o1-Dv S6'0 or-D ¥ yomd
(Lz-0) 2snoy

) Suunag) i/

681 890 (L6°0°€6'0) S6'0 #%x68°0 #%x06°0 SL11-¢) L @T1-9L ar-9 L 680 a1-9L uewren

9I'e +vI'l (60 °06°0) €60 #%x98°0 #%x98°0 6D ¥ 1-Dv ar-ps 60 ar-ng yamdg
(9¢-0)

sio00pul SUIAOp 19

0€C €80 (L6'0 v6°0) 960 #%x08°0 w4 16°0 (€1-D L W=D L r-DL 960 (€E1-SDL UBULISD)

80'¢ €€1  (S6'0°680) 760 #x:x08°0 #4080 (9-0¢ (ST9-0) T (8-0¢ ¥6°0 (6-0) T yomd

(¢#-0) 8uryoo) :¢

I€€ 071  (96'0°16'0) ¥6°0 #5580 #xx88°0 (6-0) ¥ (01-0 ¥ (8-1D¢ 60 6-D v UBULISD)

e €01 (S6'0°68°0)T60 xxx0L°0 #x:£8°0 (L0t SL-0c (9-0¢ £€6°0 (L0t yomd
(£6-0) Sur2

-moys puv Sunyivg ¢

sTe LI'T (96°0°160) ¥6°0 #%x98°0 #%x88°0 (6= € 6-D v (6-1 € $6°0 6-D+ ueuofy

€5€ LTT1T  (€6'0°98°0) 060 sk L0 #xx8L°0 (STL-0)¢ cL-0¢c L0t ¥6°0 (L-00¢ yamg

(£€-0) Suissar(q ¢

80C L60  (¥6°0°L80) 1670 xxx18°0 #xx£8°0 9-0¢ (9-0)¢ (-0t 06°0 (9-0)¢ ueuany

9T 80 (€60 °98°0) 060 xxx18°0 xxx18°0 (€01 (€01 (SLE-0) 1 $8°0 (€01 yomdg
(96-0)
2402 [puos.iad pup

wooayIng ayj ujy :7

voe LT (160 °L8°0) 160 w280 w180 LDv 01-09 6-0) ¢ 16°0 (€01-€) 9 UBULISD)

€8T 990  (96'0°C6°0) ¥6°0 xxxL8°0 #%x68°0 LD 6-1¢ LDy 16°0 8-Dv yomd
(£€-0) Sur

-yulp pup Suyvy : [

1 g uonods °Iy uonodg Q1008 Q1098 21008 21008 (e8uex

6OAN WAS (1D %56) (1T)DD1  I892I-ISAL, ISR IS g uonsa§ ¢I9L V uonosag§ ¢IsIL g uondag [ 1S3 (V) V [ I3L V UONOaS [ 1591, 9109s) urewop OVAH

SUOISIOA (9] =U) URULIDD) pue (ZG7=1U)
yoIng 23ueydo 0) ANANISUIS pue AJN[IGeI[I 1SI)1 15I) ‘AOU)SISUOD [BUIUI ‘SA100s (d5uel o[nenb-10)ur) ueipaw g pue y Uondag g Med aareuuonsand) ANAnNdy Afred jo uonenfead g djqel

pringer

Qs



Rheumatology International

S0°0>dy 110°0> s *T00°0> Do
£6a3uey)) 9[qeIv9le WNWIUIA 6@ ‘IUSWAINSLI[A JO JOLIF PIepuelS 7S IUSIOYJI0D UOTB[AII0) SSB[O-BIUL )] ‘TUSIOLFO0d UONE[a1I00 s ueurreads s ‘eydye s yoequor) »

- - - #xx£8°0 #54€8°0 (t=D¢€ (t-D¢ (8-D¢€ 680 (8-D¢ uBwIoD
- - - #%x5L°0 #%x5L°0 (€01 (€01 0651 980 0t yomng
(Lz-0)
§21]14110D 120§ pup
§21QqoY ‘24ns127 [
- - - #%x08°0 %080 (€-0)0 (€-0)0 (s-000 960 (s-0)0 UeuLRn
- - - #%%x96°0 #%x9G6°0 0-00 000 (1-0)0 680 (1-0)0 yomg
(£Z-0) Surv) €T
8¢'C €60 (960°26°0) S6°0 #%x06°0 #*%%£6°0 01-1D ¢ o1-D ¢S 01-D ¢ €60 01-D ¢ UL
LL'L 08T  (#8°0°89°0) 8L0 #%%99°0 #*%%x99°0 (€01 (€01 9-0¢ 68°0 O-0¢ uomg
(1Z2—0) 2ouvu
-21UIDUL PJOYISNOY
pup Sunapivn) 17|
SST 760 (960 °C6'0) S6°0 #%x06°0 #%x16°0 ar-n . (€10 L 1oL 260 (€1-0 L RUETI)
€9C S60 (L60°€6'0) S6°0 #%%00°0 #%%00°0 I1r-n s aIr-ns (LLo1-os 260 a1r-09 yomg
(6£-0)
Suddoys pup
$.100pINo SUINOW [ [
ILT 190 (¥6°0°'L8°0) 160 #%x€8°0 #%x€8°0 (€01 01 01 L80 0t ueuLIRD
STI S¥0  (T6°0°58°0) 060 #%xGL°0 #xx5L°0 (€00 (€00 (€01 6L°0 (€01 yomqg
1 g uonods Iy uonoag 91028 91028 91098 91008 (o3ue1
oA WHAS (1D %S6) (1'T)ID1  1891e13SaL  183)91 IS g uonds§ 7 I1s9L V uonodo§ T Is9L g uonodg 11591, (0) V [ ISl V U0TO9g 1189, 2109s) urewop OvVad

(ponunuoo) g sjqey

pringer

a's



Rheumatology International

Perceived Health State was moderately to strongly correlated
(ry=0.47-0.65). Apart from being moderately correlated
with physical function measures, the Caring domain was
weakly correlated with other measures (Table 6).

Discriminant validity

There were significant differences in most Part 2 domain
scores (p <0.01), except for the Dutch Caring domain
(p=0.27), as many participants reported not performing
Caring activities (Supplementary Table 7).

Sensitivity to change

Part 2 MDCy5 domain scores ranged from 1.25 to 3.68 apart
from Gardening and Household Maintenance which was
higher (7.77) for the Dutch EDAQ (Table 5).

Floor and ceiling effects

In the Dutch EDAQ all Part 2 domains, except Move Out-
doors, had floor effects. For the German EDAQ all domains,
except Eating, Move Indoors, Cleaning, Move Outdoors had
floor effects. There were no celling effects in either version.

Discussion

This study has produced linguistically validated and cul-
turally relevant Dutch and German versions of the EDAQ
which are now available for use. No changes were needed
to be culturally relevant, with only a few additions neces-
sary to further update content across language versions.
In field testing, both versions were acceptable to partici-
pants, despite their length, and considered as helpful in
improving communication about their activity limitations
with health professionals. Both versions demonstrated good
psychometric properties in people with RA from the Nether-
lands and Switzerland, Germany and Austria, respectively.
They meet most of the recommendations for PROMs of the
United States Food and Drug Administration [44] and the
Consensus-based Standards for the selection of health Meas-
urement Instruments (COSMIN) checklist [45, 46], although
responsiveness still needs evaluating in a clinical trial or set-
ting. Consequently, the EDAQ can also be used in research
and audit, as well as clinical practice.

In terms of validity, the EDAQ Part 2 has good con-
tent validity covering most of the items in the Activities
and Participation component of the ICF Core Set for RA.
Good construct validity was demonstrated by satisfying
Rasch model expectations. As at domain level no DIF
was observed, raw scores for items in each component
can be summed to create both total domain and component

@ Springer

scores. Data can also be pooled across countries/languages
and comparative studies of EDAQ data conducted.

Concurrent validity of the Dutch and German versions
of the EDAQ reflected previous studies in the English
EDAQ with people with RA and other RMDs, with strong
correlations with physical function, moderate to strong
with pain and moderate with fatigue [10, 12]. In all three
language versions, the Caring domain had only weak cor-
relations with other measures, predominantly because few
had caring responsibilities. Further research is needed to
test this domain in samples with a larger number of parents
with young children to test validity for those with caring
responsibilities. Internal consistency and test—retest reli-
ability were similar to the English EDAQ results, and indi-
cate the EDAQ can be used for both group and individual
measurement in RA. As each domain is valid and reliable,
health professionals can choose which domains to use in
clinical practice. For example, the client may complete all
the EDAQ initially. If their rehabilitation focuses only on
selected domains, then at follow-up the client need only
complete those domains.

A strength of this study is that it included a large sample
of people with RA, recruited from both out-patient clin-
ics and patient associations. Recruitment was from three
German-speaking countries. Two German versions have
been developed: one for Switzerland, and one for Germany
and Austria, as there are minor differences in written Ger-
man. Although the English version has been tested in eight
RMDs, the Dutch and German EDAQs have only been tested
in RA. Further research is needed to establish whether the
Dutch and German EDAQs are reliable and valid in other
RMDs. This would allow the EDAQ to be used across these
language versions/countries in a wide variety of RMDs com-
monly treated in rtheumatology departments and in other
settings.

The limitations of this study are that, in Phase 2, the
acceptability and utility of the EDAQ were not investigated,
as in the English studies, although Phase 1 participants
endorsed these. Additionally, floor effects were observed
across most domains (particularly the Dutch sample). This
is likely because the Dutch sample included a higher propor-
tion of men, compared to the German and English samples.
Men with RA tend to have fewer daily activity difficulties
than women, predominantly because of their stronger grip
force [47]. Additionally, in this Dutch sample more reported
being in good health.

In conclusion, the Dutch and German EDAQs are valid,
reliable measures of activity limitations which can be used
with people with RA. Either the whole EDAQ, the Self-
Care/Domestic Life or Mobility components or the indi-
vidual domains can be used in clinical practice to identify
client’s daily activity difficulties, facilitate discussion to find
solutions, and evaluate the outcome. Equivalence between
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Table 6 Evaluation of Daily Activity Questionnaire Part 2: concurrent validity with comparator measures (Dutch n=252; German n=163)

EDAQ HAQ20 (ry) SF36v2: PF  SF36v2: SF36v2: Quality of Pain NRS Fatigue NRS Hand pain Perceived
domain sec- (ry) bodily pain  vitality (r)  life: RAQOL (ry) (r) NRS (7)) health (r,)
tion A (score (ry) (ry)

range)

1: Eating

and drink-

ing (0-33)
Dutch 0.77%%%* —0.63%¥*  —(.58%kF  —(.50%** 0.69%* 0.59%%*%* 0.60%** 0.61%%* 0.497%%*
German 0.77%%%* —0.70%**  —(0.58*%**  —(.30%** 0.55%%%* 0.48%*%* 0.26%%* 0.50%%* 0.527%%%*

2: In the

bathroom

and per-

sonal care

(0-36)
Dutch 0.67%%:* — (.57 — 047%%%  — (0.40%** 0.65°%%:* 0.52%%:% 0.56%%#:* 0.50%3#:* 0.55%#:*
German 0.8 %% — 0.70%:** — 0.53%*%  — (,34%%% 0.57%%:* 0.52%%:% 0.35%%:* 0.44%%:% 0.507% 3

3: Dressing

(0-33)
Dutch 0.75%%* —0.64%**  —(.59%*kF  —(.48%** 0.65%** 0.56%** 0.57%%* 0.58%** 0.53%%%*
German 0.79%%* — 0.73%¥%  —(.56%*FF  — (.27%k* 0.55%%* 0.57%#%** 0.28%** 0.43%** 0.53%%*

4: Bath-

ing and

showering

(0-33)
Dutch 0.86%** —0.79%*%  —Q.61%*F*  —(.54%%* 0.76%** 0.61%** 0.65%** 0.62%** 0.55%%*
German 0.83%** —0.79%*%  —(.53%k*  —().33%k* 0.58%** 0.56%** 0.38%** 0.46%** 0.55%%*

5: Cooking
(0-42)

Dutch 0.82%** — (0.73%** — 0.61%#** — 0.55%** 0.74%*% 0.58%** 0.63%%#% 0.61%%* 0.54%*%*
German 0.87%** — 0.81%#** — 0.60%#** — 0.40%** 0.68%** 0.58%** 0.38%%#%* 0.52%%#%* 0.59%**
6: Moving

indoors

(0-36)
Dutch 0.85%** — (0.83#** — 0.66%** — 0.60%** 0.83%** 0.65%** 0.75%#* 0.64%#* 0.54%#*3*
German 0.83%** — (0.84%#** — 0.63%** — 0.36%** 0.65%** 0.60%** 0.37%#%* 0.51%#* 0.64%**

7: Cleaning

the house

(0-27)
Dutch 0.79%** —0.76%**%  —(0.61%*F*  —(52%** 0.74%%** 0.527%*:* 0.59%#* 0.57%%#* 0.527%#:
German 0.87%%** — 0.83%**%  —(59%*k*  —(30%** 0.63%** 0.54 %% 0.32%%#* 0.52%#* 0.56%*:*

8: Laundry

and clothes

care (0-27)
Dutch 0.75%3%* —0.68%**  —(.56%**  —(.5]%*k* 0.65%3#* 0.46%%* 0.55%:%* 0.52%3%% 0.47%%:%
German 0.86%#* —0.76%**  —(.53%%*k (3% 0.57%3%* 0.48%3#* 0.32%3%* 0.49%#:%* 0.52%#:
9: Moving

and trans-

fers (0-18)
Dutch 0.78*%%* —0.66%**  —0.60%**  —(.62%** 0.77%%* 0.61%%%* 0.68%%* 0.60%%* 0.56%*%*
German 0.77%3%:* —0.76%*%  —(.60%**  —(.42%:** 0.687%#* 0.64%%* 0.42%%* 0.50%%* 0.64%*%*

10: Com-

munication

(0-18)
Dutch 0.65%** — (.55%** — (0.52%** — 0.45%** 0.63%** 0.54 %% 0.5]1%#* 0.59%#%* 0.48%#*:*
German 0.73%** — 0.6]#** — 0.49%#** — (0.38%#** 0.55%** 0.46%** 0.33%#* 0.44 %% 0.527%#*:*

@ Springer
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Table 6 (continued)

EDAQ HAQ20 (ry) SF36v2:PF  SF36v2:
domain sec- (ry) bodily pain
tion A (score (ry)

range)

SF36v2:
vitality (r,)

Quality of Pain NRS Fatigue NRS Hand pain
life: RAQOL  (ry) (r) NRS (7))
(ry)

Perceived
health (r,)

11: Moving
outdoors
and shop-
ping (0-39)

Dutch

German

12: Garden-
ing and
household
mainte-
nance
(0-21)

Dutch

German

13: Caring
(0-27)

Dutch

German

0.887%**
0.87#%*

— 0.67%%%
— 0.65%%*

— 0.59*
— 0.4]%

0.517%%*
0.76%***

— 0,54
— 0.79%

— 0.4475%
— 057

— 0.35%%
— 0.33%%

0.31%%
0.42%5

— 0.2
— 0.40%5

— 0.2
— 0.31%%

—0.16%*
-0.10

14: Leisure,
hobbies
and social
activities
(0-27)

Dutch

German

0.76%***
0.76%***

— 0.64%5
— Q.77

— 0.65%%*
— 0,585

— 0.40%%%

0.83 %
0.7 1

0.63%%*
0.66%**

0.67%%
0.42%

0.60%**
0.52%%*

0.59%
0.65%%%

0.50%**
0.63%**

0.39%#
0.53%#

0.457%5%
0.33%

0.46%
0,475

0.3 %%
0.57%%*%*

0.28%%%
0.25%*

0.18%%*
0.37#%%

0.17%%*
0.14

0.24%
0.26%

0.16%
0.27%%

0.71%%*
0.68***

0.57***
0.55%**

0.60%%
0.4] %

0.60%+
0,475

0.57%
0607

k= <0.001; **p<0.01; *p <0.05

these and the English language version means that data from
these different versions can be combined.

Acknowledgements The authors wish to thank all the study partici-
pants for their time in completing questionnaires and the following:
Services for Export and Language (SEL), based at the University of
Salford, UK for assistance in arranging forward and backward pro-
fessional translations from/to Swedish, English, Dutch and German
languages; Sanne Pellegrom, Occupational therapist (Dept of Rheu-
matology, Leiden University Medical Center, Leiden) for assistance
with the Dutch translation. Prof Dr Tanja Stamm and Dr Alexa Binder,
Division of Rheumatology, Medical University of Vienna, Austria for
initial assistance with the Swedish to German translation; Dr Gunnel
Sandqvist, Dr Ragnhild Cederlund (Lund University, Sweden) and Dr
Ingrid Thyberg (Linkoping University, Sweden) for participating in
the Swedish Expert Panel reviewing backward translations. Dr Andre
Peeters, Rheumatologist, (Dept of Rheumatology, Reinier de Graaf
Gasthuis, Delft) for assistance with the recruitment of patients in the
Netherlands. Pia Meier for assistance with data collection in Swit-
zerland; the occupational therapists and rheumatologists, especially
Dr Adrian Ciurea, University Hospital Zurich, and Dr Adrian Forster,
Klinik W. Schulthess, as well as the Swiss Polyarthritis Association
for their help in recruiting patients for both phases. Dr Jurgen Clausen
(Deutsche Rheuma Liga) and the Chair of the Austrian Rheuma Liga
for assistance with promoting the EDAQ study to their members. Dr
Michaela Coenen (Ludwig-Maximilians-Universitdt (LMU) Munich)

@ Springer

for adapting the German (Switzerland) translation into German (Ger-
many). Rachel Shuttleworth, School of Health Sciences, University
of Salford, then University of Huddersfield, for assistance with data
entry. Vikki Lane, Psychometrics Laboratory, University of Leeds for
assistance with production of the EDAQ layout.

Author contributions AH, AT, ST, TVV and UN contributed to the
study conception and design. Material preparation and data collection
were performed by JM and KN; and analysis by AT and AH. The first
draft of the manuscript was written by AH and all authors commented
on previous versions of the manuscript. All authors read and approved
the final manuscript. All co-authors take full responsibility for the
integrity of the study and the final version of the manuscript.

Funding The study was supported by a research grant from the Euro-
pean League Against Rheumatism Standing Committee of Allied
Health Professionals for the Dutch and German EDAQ version; and
the English EDAQ version data was collected in a study funded by
Versus Arthritis project grant 18497. The Leiden University Medi-
cal Center, Leiden, the Netherlands and Zurich University of Applied
Sciences (ZHAW), Winterthur, Switzerland) also supported the study.

Availability of the data and material The Dutch and German EDAQ
de-identified Test 1 datasets are available on the Figshare data reposi-
tory: doi.0.6084/m9.figshare.12609689. Further data requests should
be submitted to the corresponding author for consideration. Access to



Rheumatology International

de-identified datasets may be granted following review. The EDAQ,
EDAQ-D, EDAQ-NL and EDAQ Manualv3 are available for free
download from the University of Salford Institutional Repository:
http://usir.salford.ac.uk/id/eprint/30752; and/46269/46275/and/46276).

Compliance with ethical standards

Conflict of interest The authors declare they have no conflicting or
competing interests.

Ethics approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical stand-
ards. Ethical approval was obtained from the Leiden University Medi-
cal Center Ethics Committee, the Netherlands (CME10/119/SH/sh); the
Cantonal Ethics Commission Zurich, Switzerland (KEK-ZH-NR 2013
0364 ); Oldham Local Research Ethics Committee (09/H1011/25), UK
and the University of Salford’s School of Health Sciences Ethics Panel.

Consent to participate Informed consent was obtained from all indi-
vidual participants included in the study.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. World Health Organization (2001) International Classification of
Functioning, Disability and Health. WHO, Geneva. https://apps.
who.int/classifications/icfbrowser/. Accessed 16 May 2020

2. Fries JF, Spitz P, Kraines RG, Holman HR (1980) Measurement
of patient outcome in arthritis. Arthritis Rheum 23:137-145. https
://doi.org/10.1002/art.1780230202

3. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW
(1988) Validation study of WOMAC: a health status instrument
for measuring clinically important patient relevant outcomes to
antirheumatic drug therapy in patients with osteoarthritis of the
hip or knee. J Rheumatol 15:1833-1840

4. Hudak PL, Amadio PC, Bombardier C, Beaton D, Cole D, Davis
A, Hawker G, Katz JN, Makela M, Marx RG, Punnett L, Wright J
(1996) Development of an upper extremity outcome measure: the
DASH (Disabilities of the Arm, Shoulder, and Hand). Am J Indust
Med 29:602-608. https://doi.org/10.1002/(SICI)1097-0274(19960
6)29:6<602::AID-AJIM4>3.0.CO;2-L

5. Pincus T, Swearingen C, Wolfe F (1999) Toward a multidimen-
sional health assessment questionnaire (MDHAQ): assessment of
advanced activities of daily living and psychological status in the
patient-friendly health assessment questionnaire format. Arthritis
Rheum 42:2220-2230. https://doi.org/10.1002/1529-0131(19991
0)42:10<2220::AID-ANR26>3.0.CO;2-5

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ware JE (2000) SF-36 health survey update. Spine 25:3130-3139.
https://doi.org/10.1097/00007632-200012150-00008

World Health Organization (2013) WHO Disability Assess-
ment Schedule 2.0 (WHODAS?2.0). World Health Organization,
Geneva. http://www.who.int/classifications/icf/whodasii/en/index
.html. Accessed 16 May 2020

Hammond A, Tyson S, Prior Y, Hawkins R, Tennant A, Norden-
skiold U, Thyberg I, Sandqvist G, Cederlund R (2014) Linguistic
validation and cultural adaptation of an English version of the
Evaluation of Daily Activity Questionnaire in theumatoid arthri-
tis. Health Qual Life Outcomes 12:143. https://doi.org/10.1186/
$12955-014-0143-y

Nordenskiold U, Grimby G, Dahlin-Ivanoff S (1998) Question-
naire to evaluate the effects of assistive devices and altered work-
ing methods in women with rheumatoid arthritis. Clin Rheumatol
17:6-16. https://doi.org/10.1007/BF01450952

Hammond A, Tennant A, Tyson S, Nordenskiold U, Hawkins R,
Prior Y (2015) The reliability and validity of the english version
of the evaluation of daily activity questionnaire for people with
rheumatoid arthritis. Rheumatology 54:1605-1615. https://doi.
org/10.1093/rheumatology/kev008

Hammond A, Prior Y, Tennant A, Tyson S, Nordenskiold U
(2015) The content validity and acceptability of the Evaluation
of Daily Activity Questionnaire in musculoskeletal conditions.
BrJ Occ Ther 78:144—157. https://doi.org/10.1177/0308022615
571117

Hammond A, Prior Y, Horton M, Tennant A, Tyson S, Norden-
skiold U (2018) The Reliability and Validity of the Evaluation of
Daily Activity Questionnaire in seven musculoskeletal conditions.
Disabil Rehabil 40(17):2070-2080. https://doi.org/10.1080/09638
288.2017.1323027

Androher ND, Tennant A (2019) Supporting construct validity
of the Evaluation of Daily Activity Questionnaire using Linear
Logistic Test Models. Qual Life Res 28:1627-1639. https://doi.
org/10.1007/s11136-019-02146-4

Hammond A, Tennant A, Tyson S, Nordenskiold U. Evaluation of
Daily Activity Questionnaire): online version available at: http://
www.mskhub.com. Accessed 30 June 2020

Petersen M, Groenvold M, Bjorner J, Aaronson N, Conroy T, Cull
A, Fayers P, Hjermstad M, Sprangers M, Sullivan M (2003) Use
of differential item functioning analysis to assess the equivalence
of translations of a questionnaire. Qual Life Res 12:373-385. https
://doi.org/10.1023/a:1023488915557

Tennant A, Penta M, Tesio L, Grimby G, Thonnard J-L, Slade A,
Lawton G, Simone A, Carter J, Lundgren-Nilsson As, Tripolski
M, Ring H, Biering-Sorenson F, Marincek C, Burger H, Phillips
S (2004) Assessing and adjusting for cross-cultural validity of
impairment and activity limitation scales through differential item
functioning within the framework of the Rasch model: the PRO-
ESOR project. Med Care 42:1-37. https://doi.org/10.1097/01.
mlr.0000103529.63132.77

Acquadro C, Conway K, Giroudet C, Mear I (2004) Linguistic
validation manual for patient-reported outcomes (PRO) instru-
ments. MAPI Research Institute, Lyon

Beaton DE, Bombardier C, Guillemin F, Ferraz B (2000) Guide-
lines for the process of cross-cultural adaptation of self-report
measures. Spine 25:3186-3191. https://doi.org/10.1097/00007
632-200012150-00014

Willis GB, Miller K (2011) Cross cultural cognitive interviewing:
seeking comparability and enhancing understanding. Field Meth-
ods 23:331-341. https://doi.org/10.1177/1525822X11416092
Stucki G, Cieza A, Geyh S, Battistella L, Lloyd J, Symmons
D, Kostansjeck N, Schouten J (2004) ICF core sets for rheu-
matoid arthritis. J Rehabil Med Suppl 44:87-93. https://doi.
org/10.1080/16501960410015470

@ Springer


http://usir.salford.ac.uk/id/eprint/30752
http://creativecommons.org/licenses/by/4.0/
https://apps.who.int/classifications/icfbrowser/
https://apps.who.int/classifications/icfbrowser/
https://doi.org/10.1002/art.1780230202
https://doi.org/10.1002/art.1780230202
https://doi.org/10.1002/(SICI)1097-0274(199606)29:6<602::AID-AJIM4>3.0.CO;2-L
https://doi.org/10.1002/(SICI)1097-0274(199606)29:6<602::AID-AJIM4>3.0.CO;2-L
https://doi.org/10.1002/1529-0131(199910)42:10<2220::AID-ANR26>3.0.CO;2-5
https://doi.org/10.1002/1529-0131(199910)42:10<2220::AID-ANR26>3.0.CO;2-5
https://doi.org/10.1097/00007632-200012150-00008
http://www.who.int/classifications/icf/whodasii/en/index.html
http://www.who.int/classifications/icf/whodasii/en/index.html
https://doi.org/10.1186/s12955-014-0143-y
https://doi.org/10.1186/s12955-014-0143-y
https://doi.org/10.1007/BF01450952
https://doi.org/10.1093/rheumatology/kev008
https://doi.org/10.1093/rheumatology/kev008
https://doi.org/10.1177/0308022615571117
https://doi.org/10.1177/0308022615571117
https://doi.org/10.1080/09638288.2017.1323027
https://doi.org/10.1080/09638288.2017.1323027
https://doi.org/10.1007/s11136-019-02146-4
https://doi.org/10.1007/s11136-019-02146-4
http://www.mskhub.com
http://www.mskhub.com
https://doi.org/10.1023/a:1023488915557
https://doi.org/10.1023/a:1023488915557
https://doi.org/10.1097/01.mlr.0000103529.63132.77
https://doi.org/10.1097/01.mlr.0000103529.63132.77
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1177/1525822X11416092
https://doi.org/10.1080/16501960410015470
https://doi.org/10.1080/16501960410015470

Rheumatology International

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Cieza A, Geyh S, Chatterji S, Kostansjeck N, Ustun B, Stucki
G (2004) ICF linking rules: an update based on lessons learnt.
J Rehabil Med 37:212-218. https://doi.org/10.1080/1650197051
0040263

Boers M, Jacobs JW, van Vliet Vlieland TP, van Riel PL (2007)
Consensus Dutch Health Assessment Questionnaire. Ann Rheum
Dis 66:132. https://doi.org/10.1136/ard.2006.059451
Bruehlmann P, Stucki G, Michel B (1994) Evaluation of a Ger-
man version of the physical dimensions of the Health Assessment
Questionnaire in patients with rheumatoid arthritis. ] Rheumatol
21:1245-1249

Tennant A, Hillman M, Fear J et al (1996) Are we making the
most of the Stanford Health Assessment Questionnaire? Br J
Rheumatol 35:574-578. https://doi.org/10.1093/rheumatolo
2y/35.6.574

Quality Metric Incorporated Solutions (2010) QualityMetric
Health OutcomesTM Scoring Software 4.5. QualityMetric, Incor-
porated, Lincoln, Rhode Island. Now Optum Insight Life Sciences
Inc. https://www.optum.com/optum-outcomes/what-we-do/healt
h-surveys/sf36v2-health-survey.html. Accessed 16 May 2020
De Jong Z, van der Heijde D, McKenna SP, Whalley D (1997)
The reliability and construct validity of the RAQoL: a rheuma-
toid arthritis-specific quality of life instrument. Br J Rheumatol
36:878-883. https://doi.org/10.1093/rheumatology/36.8.878
Teresi JA, Kleinman M, Ocepek-Welikson K (2000) Modern
psychometric methods for detection of differential item func-
tioning: application to cognitive assessment measures. Stat Med
19:1651-1683. https://doi.org/10.1002/(sici)1097-0258(20000
615/30)19:11/12<1651::aid-sim453>3.0.co;2-h

Nunnally JC (1978) Psychometric theory. McGraw-Hill, New
York

Rasch G (1960) Probabilistic models for some intelligence and
attainment tests, (Copenhagen, Danish Institute for Educational
Research). [Expanded edition (1980) with foreword and afterword
by B.D. Wright]. The University of Chicago Press, Chicago
Fischer GH (1995) Rasch models: foundations, recent develop-
ments and applications. Springer, New York

Gustafsson JE (1980) Testing and obtaining fit of data to the
Rasch model. Br J Math Stat Psy 33:205-233. https://doi.
org/10.1111/j.2044-8317.1980.tb00609.x

Smith EV (2002) Detecting and evaluation the impact of multi-
dimensionality using item fit statistics and principal component
analysis of residuals. J Appl Meas 3:205-231

Hammond A, Tennant A, Tyson S, Nordenskiold U (2018) Evalu-
ation of Daily Activity Questionnaire: User Manual v3. http://usir.
salford.ac.uk/id/eprint/30752. Accessed 16 May 2020

Wainer H, Kiely G (1987) Item clusters and computer adaptive
testing: a case for testlets. J Educ Measurement 24:185-202. https
://doi.org/10.1111/§.1745-3984.1987.tb00274.x

Andrich D, Sheridan BS, Luo G (2015) RUMM2030: an MS
Windows computer program for the analysis of data accord-
ing to Rasch unidimensional models for measurement. RUMM

@ Springer

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Laboratory, Perth, Western Australia. http://www.rummlab.com.
au/. Accessed 16 May 2020

IBM Corp (2018) IBM SPSS statistics for windows, version 25.0.
IBM Corp, Armonk

MedCalc for Windows (2018) Version 18.5. MedCalc Software,
Ostend

Altman DG (1991) Practical statistics for medical research. Chap-
man and Hall, London

Evans JD (1996) Straightforward statistics for the behavioral sci-
ences. Brooks/Cole Publishing, Pacific Grove

Cichetti DV (1994) Guidelines, criteria, and rules of thumb
for evaluating normed and standardised assessment instru-
ments in psychology. Psychol Assess 6:284-290. https://doi.
org/10.1037/1040-3590.6.4.284

Stratford PW (2004) Getting more from the literature: estimating
the standard error of measurement from reliability studies. Physi-
other Can 56:27-30. https://doi.org/10.2310/6640.2004.15377
Donoghue D. PROP Group and Stokes E (2009) How much
change is true change? The minimum detectable change of the
Berg Balance Scale in elderly people. J Rehabil Med 41:343-346.
https://doi.org/10.2340/16501977-0337

Terwee CB, Bot SDM, de Boer MR, van der Windt DA, Knol DL,
Dekker J, Bouter LM, de Vet HC (2007) Quality criteria were
proposed for measurement properties of health status question-
naires. J Clin Epidemiol 60:34—42. https://doi.org/10.1016/j.jclin
epi.2006.03.012

US Department of Health and Human Services Food and Drug
Administration (2009) Guidance for industry: patient reported
outcome measures: use in medical product development to support
labelling claims. https://www.fda.gov/regulatory-information/
search-fda-guidance-documents/patient-reported-outcome-measu
res-use-medical-product-development-support-labeling-claims.
Accessed 16 May 2020

De Vet HCW, Terwee CB, Mokkink LB, Knol DL (2011) Meas-
urement in medicine: a practical guide. Cambridge University
Press, Cambridge

Mokkink LB, Prinsen CAC, Patrick DL, Alonso J, Bouter LM, de
Vet HCW, Terwee CB (2019) COSMIN study design checklist for
patient reported outcome measurement instruments. https://www.
cosmin.nl/wp-content/uploads/COSMIN-study-designing-check
list_final.pdf. Accessed 16 May 2020

Thyberg I, Hass UA, Nordenskiold U, Gerdie B, Skogh T (2005)
Activity limitation in rheumatoid arthritis correlates with reduced
grip force regardless of sex: the Swedish TIRA project. Arthritis
Rheum 56:886-896. https://doi.org/10.1002/art.21595

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1080/16501970510040263
https://doi.org/10.1080/16501970510040263
https://doi.org/10.1136/ard.2006.059451
https://doi.org/10.1093/rheumatology/35.6.574
https://doi.org/10.1093/rheumatology/35.6.574
https://www.optum.com/optum-outcomes/what-we-do/health-surveys/sf36v2-health-survey.html
https://www.optum.com/optum-outcomes/what-we-do/health-surveys/sf36v2-health-survey.html
https://doi.org/10.1093/rheumatology/36.8.878
https://doi.org/10.1002/(sici)1097-0258(20000615/30)19:11/12<1651::aid-sim453>3.0.co;2-h
https://doi.org/10.1002/(sici)1097-0258(20000615/30)19:11/12<1651::aid-sim453>3.0.co;2-h
https://doi.org/10.1111/j.2044-8317.1980.tb00609.x
https://doi.org/10.1111/j.2044-8317.1980.tb00609.x
http://usir.salford.ac.uk/id/eprint/30752
http://usir.salford.ac.uk/id/eprint/30752
https://doi.org/10.1111/j.1745-3984.1987.tb00274.x
https://doi.org/10.1111/j.1745-3984.1987.tb00274.x
http://www.rummlab.com.au/
http://www.rummlab.com.au/
https://doi.org/10.1037/1040-3590.6.4.284
https://doi.org/10.1037/1040-3590.6.4.284
https://doi.org/10.2310/6640.2004.15377
https://doi.org/10.2340/16501977-0337
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-reported-outcome-measures-use-medical-product-development-support-labeling-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-reported-outcome-measures-use-medical-product-development-support-labeling-claims
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/patient-reported-outcome-measures-use-medical-product-development-support-labeling-claims
https://www.cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
https://www.cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
https://www.cosmin.nl/wp-content/uploads/COSMIN-study-designing-checklist_final.pdf
https://doi.org/10.1002/art.21595

	Cross-cultural adaptation and psychometric testing of the Dutch and German versions of the Evaluation of Daily Activity Questionnaire in people with rheumatoid arthritis
	Abstract
	Introduction
	Methods
	Participants
	Phase 1: validation
	Linguistic and cross-cultural validation
	Content validity

	Phase 2: Psychometric testing
	Measurement instruments
	Sample size

	Statistical analyses
	Cross-cultural adaptation and invariance
	Psychometric testing


	Results
	Phase 1: validation
	Linking to the ICF Core Set for RA

	Phase 2: psychometric testing
	Participants
	Rasch analysis
	Test–retest reliability
	Internal consistency
	Concurrent validity
	Discriminant validity
	Sensitivity to change
	Floor and ceiling effects


	Discussion
	Acknowledgements 
	References




