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Abstract

Objectives. The Evaluation of Daily Activity Questionnaire (EDAQ) includes 138 items in 14 domains

identified as important by people with RA. The aim of this study was to test the validity and reliability

of the English EDAQ.

Methods. A total of 502 participants completed two questionnaires 3 weeks apart. The first consisted of

the EDAQ, HAQ, RA Quality of Life (RAQoL) and the Medical Outcomes Scale (MOS) 36-item Short-Form

Health Survey (SF-36v2), and the second consisted of the EDAQ only. The 14 EDAQ domains were tested

for: unidimensionality—using confirmatory factor analysis; fit, response dependency, invariance across

groups (differential item functioning)—using Rasch analysis; internal consistency [Person Separation

Index (PSI)]; concurrent validity—by correlations with the HAQ, SF-36v2 and RAQoL; and test�retest

reliability (Spearman’s correlations).

Results. Confirmatory factor analysis of the 14 EDAQ domains indicated unidimensionality, after adjust-

ment for local dependency in each domain. All domains achieved a root mean square error of approxi-

mation <0.10 and satisfied Rasch model expectations for local dependency. DIF by age, gender and

employment status was largely absent. The PSI was consistent with individual use (PSI = 0.94 for all

14 domains). For all domains, except Caring, concurrent validity was good: HAQ (rs = 0.72�0.91),

RAQoL (rs = 0.67�0.82) and SF36v2 Physical Function scale (rs =�0.60 to �0.84) and test�retest reliability

was good (rs = 0.70�0.89).

Conclusion. Analysis supported a 14-domain, two-component structure (Self care and Mobility) of the

EDAQ, where each domain, and both components, satisfied Rasch model requirements, and have robust

reliability and validity.
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Rheumatology key messages

. The EDAQ evaluates the commonest everyday problems identified by people with RA.

. The EDAQ has good reliability and validity in RA and is suitable for practice and research.

. Most patients with RA considered it helpful for discussing everyday problems with an occupational therapist.
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Sahlgrenska Academy, Göteborg University, Sweden and 5National
Rheumatoid Arthritis Society, Derby, UK

Correspondence to: Alison Hammond, Centre for Health Sciences
Research (OT), University of Salford, Frederick Road, Salford M6 6PU,
UK. E-mail: a.hammond@salford.ac.uk, hammond116@btinternet.com

*Present address: ICF Research Branch, Swiss Paraplegic Research,
Nottwil, Switzerland

Submitted 24 February 2014; revised version accepted
20 January 2015

! The Author 2015. Published by Oxford University Press on behalf of the British Society for Rheumatology.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use,

distribution, and reproduction in any medium, provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

RHEUMATOLOGY

Rheumatology 2015;54:1605�1615

doi:10.1093/rheumatology/kev008

Advance Access publication 10 April 2015

C
L

IN
IC

A
L

S
C

IE
N

C
E

D
ow

nloaded from
 https://academ

ic.oup.com
/rheum

atology/article-abstract/54/9/1605/1826855 by guest on 12 O
ctober 2018

http://creativecommons.org/licenses/by-nc/4.0/


Introduction

Although drug therapy for RA has improved, activity limi-

tations can still occur. Commonly used patient-reported

outcome measures (PROMs) of activity ability are quick

and easy for patients to complete and staff to score [1�4].

However, they include few instrumental activities of daily

living, insufficient detail to quantify activity limitations,

have floor and ceiling effects and been devised from the

perspectives of health professionals rather than of pa-

tients, which is nowadays considered poor practice

[5�8]. Consequently, these PROMs are infrequently used

in rehabilitation.

The Evaluation of Daily Activity Questionnaire (EDAQ) is a

Swedish patient-generated PROM for RA addressing these

limitations. It includes three parts: 10 numerical rating scales

(NRSs) including: symptom severity, mood and life satisfac-

tion; 11 domains assessing ability to perform daily activities,

for example, eating, dressing, cooking both without (Section

A) and with (Section B) ergonomic solutions (e.g. alternative

methods, assistive devices); and use of assistive devices [9].

However, psychometric development is incomplete.

Construct validity, floor and ceiling effects, sensitivity to

change, and discriminative validity have been established

with small sample sizes in Sweden [9, 10]. Test�retest reliabil-

ity, concurrent validity and minimal detectable differences are

unknown. Also, several scoring methods have been used

[10�15], but it is unclear which is optimal.

We have developed and linguistically validated an

English EDAQ to include common problematic activities

of people with RA in the UK, which extended Part 2 to 138

activities in 14 domains [16, 17]. The aims of this study are

to: determine the EDAQ’s optimal layout and scoring

method; evaluate unidimensionality of each EDAQ

domain using confirmatory factor analysis (CFA); evaluate

the construct validity and internal consistency of each

EDAQ domain using Rasch analysis; evaluate concurrent

and discriminant validity, test�retest reliability and floor

and ceiling effects; evaluate sensitivity to change (using

Rasch-transformed scores); and investigate acceptability,

from the patients’ perspective, of the EDAQ in terms of

number of activities included and usefulness for discuss-

ing daily activity problems with an occupational therapist.

This will provide a comprehensive, psychometrically

robust standardized PROM to measure in depth the

daily activity capabilities of people with RA, for both clin-

ical and research purposes.

Methods

Participants

Ethical approval was obtained from Oldham Local

Research Ethics Committee (09/H1011/25). Adults with

RA attending 15 Rheumatology out-patient departments

were then invited to participate by research nurses

screening consecutive attendees at Rheumatology clinics

(12 sites) and occupational therapists screening patients

when time allowed (3 sites) according to the following

criteria: a confirmed diagnosis of RA; ability to read,

write and understand English; no other medical condi-

tion(s) causing difficulties performing activities of daily

living; and no alteration in their disease-modifying medi-

cation regimen (which could affect test�retest reliability) in

the last 3 months (and not about to). As Rasch analysis

was used to assess the construct validity of Part 2, a

sample size of at least 243 was recruited to give 99%

confidence of the item estimate being within ±0.5 logits,

irrespective of whether or not the scale was well targeted

to the patients [18].

Procedures

Participants gave informed written consent, obtained ac-

cording to the Declaration of Helsinki, and completed

Parts 1 and 2 of the English EDAQ at home and returned

it by mail. Part 3 was omitted, as the structure is not appro-

priate for psychometric testing. To establish optimal layout

(in terms of frequency of missing data and scoring errors),

two versions of Part 2 were evaluated—both the original

Swedish layout and also a modified layout—with additional

response options for not applicable and detailing whether

assistive devices and/or help are needed. The questionnaire

booklet included the evaluation of the following.

Concurrent validity

The EDAQ scores were compared with RA symptoms

using the SF36v2 Bodily Pain, Vitality (fatigue) and

Mental Health scales [3, 4] compared with the EDAQ

Part 1 NRS. The SF36v2 was scored using Quality

Metric Health Outcomes Scoring Software 4.5 [19];

activity limitations using the HAQ20 [20, 21], SF-36v2

Physical Function (PF) [3, 4] and a 0�10 hand pain NRS

compared with the EDAQ Part 2 Section A scores. Quality

of life was assessed using the RA Quality of Life scale

(RAQoL) [22] was compared with the EDAQ Part 2

Section A scores.

Discriminant validity

EDAQ Part 2 Section A scores were compared with dif-

fering perceived health status (1 = very good through to

5 = very poor).

Acceptability of the EDAQ

Closed questions identified participants’ views about

whether the EDAQ would help in discussions with occu-

pational therapists, and about the number of activities

included in the EDAQ. Additionally, information to de-

scribe the recruited population was investigated, includ-

ing: demographic and disease data (age, gender, marital,

educational and employment status), disease duration,

and RA disease-modifying medication.

Test�retest reliability

To assess this, the EDAQ was completed again 3 weeks

later. Two reminders were sent at 3-week intervals if

necessary.

Statistical analysis

During analysis, we determined the optimal scoring meth-

od for the EDAQ. Total scores for each domain were
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created by summation of item scores within the domain,

giving an indication of the person’s overall ability in that

domain both without (Section A) and with (Section B)

ergonomic solutions. Any item not applicable in Section

A was scored 0. Missing scores in Section A meant a total

domain score could not be calculated. Section B scores

were calculated by adding both domain item scores using

ergonomic solutions and, if none were used, then that

item’s A score was added (as performance was un-

changed). Differences between total Section A and B

scores denote the impact of ergonomic solutions. (See

the English EDAQ and EDAQ User Manual for scoring

and examples [23, 24].)

Layout

The percentage of missing total domain scores in the

original and modified EDAQ layouts were compared to

identify the better format.

Unidimensionality

Data from each EDAQ domain were screened for substan-

tive violations of unidimensionality (which may be difficult

to deal with in the Rasch model framework) by CFA. In

factor analysis, it is implied that observed behaviours can

be described in terms of an underlying construct, and in

the case of CFA, the relationship between indicators (i.e.

items) and the construct is specified in advance [25]. CFA

was used rather than exploratory factor analysis because

the EDAQ already had a predefined domain structure.

Thus, each domain was subjected to a CFA and replicated

as without alternative methods, assistive devices or help

(i.e. Section A), or with alternative methods or assistive

devices if used (Section B). The following criteria were

used for item inclusion: root mean square error of approxi-

mation (RMSEA) <0.10; Comparative Fit Index (CFI) and

the Tucker Lewis Index (TLI) >0.95, and chi-square fit

statistic of >0.05 (non-significant) [26]. Unidimensionality

was also subsequently tested post-Rasch analysis: two

estimates of the trait were derived from independent

sets of items for each individual, and their difference

was subjected to a t-test [27].

Internal consistency

Each domain was assessed using the Person Separation

Index (PSI), obtained in the Rasch analysis, and

Cronbach’s a.

Construct validity

Construct validity was assessed using Rasch analysis

[28]. The Rasch model formally tests whether data are

consistent with the axioms of additive conjoint measure-

ment from a probabilistic perspective [29]. Thus, where

data are shown to fit the model expectations, an under-

lying quantitative structure is confirmed, and an interval

scale transformation of the ordinal raw score becomes

available. Data from the two layouts were analysed sep-

arately using the Partial Credit Model [30]. The process

involved an iterative procedure to test stochastic order-

ing (fit), local independence (including response depend-

ency and unidimensionality) and properties of invariance

across groups (gender, age and employment status).

Where response dependency was observed (by positive

correlations of 50.3 in the residuals), items were

merged into testlets to absorb the dependency.

Testlets were also used at the domain level to examine

the possibility of higher-order constructs. Additional

factors such as the validity of the structure of the

polytomous items was also tested; that is, does an

increasing response on an item reflect an increase in

the underlying trait? Where this fails, the transition be-

tween adjacent categories (thresholds) is said to be dis-

ordered. RUMM2030 software was used for the Rasch

analysis [31].

Concurrent validity

EDAQ domain scores were assessed using Spearman’s

correlations with measures of related constructs (as de-

tailed above).

Discriminant validity

Discriminant validity was assessed using Kruskal�Wallis

tests to evaluate differences in EDAQ scores between dif-

ferent perceived health status groups.

Test�retest reliability

Test�retest reliability was assessed using: weighted

kappa for each item of Part 1 and each activity in Part 2

[32]; Spearman’s correlations for total EDAQ domain

scores; and intraclass correlation coefficients for Rasch-

transformed scores [ICC (2,1)] (see below).

Sensitivity to change

Sensitivity to change was assessed by first creating

Rasch-transformed scores for each EDAQ domain, con-

ditional upon fit to the model. Acceptable levels of fit to

the Rasch model are reported at the bottom of the fit table

[27�29, 33]. Thus EDAQ domain raw scores were first

transformed to the metric (in logits) and then linearly trans-

formed to produce an interval-level scale of the same

range for each domain. The following were then calcu-

lated: standard error of measurement (SEM); and the min-

imal detectable change95 (MDC95) score, that is,

a statistical estimate of the smallest detectable change

corresponding to change in ability [34, 35]. Floor and ceil-

ing effects were considered present if >15% of partici-

pants achieved either the lowest or highest scores in

any domain [36, 37].

Acceptability

The percentages for optional responses were calculated

about the EDAQ’s helpfulness and number of activities

included.

Results

Participants

A total of 630 participants were recruited and 404 com-

pleted all testing. Recruitment, study progress and de-

scriptors of the participants are detailed in Fig. 1.
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FIG. 1 Recruitment and study progress flow diagram

.

Not in study (n= 472). Of these:
Not met entry criteria (n=347):
Other form of arthritis (eg OA, AS, SLE, FMS)                 160
Other musculoskeletal conditions             13
Spinal/back pain 8
Under investigation                                  15
Other conditions affecting function  49   
Respiratory conditions affecting function                  21
Mental health diagnosis (anxiety/depression)                     26
Unable to complete                                  17
Miscellaneous other (eg DNA, unspecified )                        38

Declined (n=125). Reasons: unspecified = 103; not interested = 5; too 
busy = 4; don’t like questionnaires = 3; too ill = 3; spouse unwell = 2;
newly diagnosed = 2; full time carer = 1; unable to write = 1; in pilot
study = 1.

Test 1: Original layout questionnaire (n= 475)
No reply= 75
Withdrawn = 17
Requested extra instructions n=42

Completed Test 2 n= 309

Test 1: Modified layout questionnaire (n=155)
No reply = 35   Data lost = 1 
Withdrawn = 0
Requested extra instructions n=0  

Completed Test 2 n= 95

630 consented; 502 returned questionnaires.
• 376 women and 126 men;
• Mean age=  60 (SD 12) yrs; mean RA duration of 13 (SD 11) yrs;
• 386 (77%) lived with significant other(s); 114 (23%) had children at home
• 176 (35%) were in paid employment  
• 245 (49%) had completed secondary school and 129 (26%) tertiary education.  
• 30 (6%) did not take disease modifying drugs; 169 (34%) were on monotherapy, 98 (20%) combination therapy and 

198 (39%) biologic therapy.
• 453 recruited from Rheumatology clinics; 49 from Occupational Therapy departments 
Median scores of
• activity ability: HAQ20 = 13 (IQR 4-26); SF36v2 Physical Function = 40 (IQR 15-65)
• symptom severity: SF36v2 Pain =45 (IQR 32.5 – 67.5); Vitality =37. (IQR 18.75 – 56.25): hand pain NRS =5 (IQR 2-7)
• mood: SF36v2 Mental Health  48.25 (IQR 40.40-56.10)
• Quality of life (RAQOL) = 13 (IQR 5-21).  

Test 1 n= 383 Test 1 n= 119

Test 2: No reply =57        
Withdrawn =6
Revised layout sent in error = 11 (not 

included)

Test 2: No reply = 15   
Withdrawn = 5
 Original layout sent in error = 4   
(not included)

n=404 

n=502 
80% (n=404) returned re-test questionnaires  
Median return period = 43 (IQR 35-58) days

Assessed for eligibility n= 1102

1608 www.rheumatology.oxfordjournals.org

Alison Hammond et al.
D

ow
nloaded from

 https://academ
ic.oup.com

/rheum
atology/article-abstract/54/9/1605/1826855 by guest on 12 O

ctober 2018



Optimal layout

The modified layout had fewer missing total scores for

most domains except Moving outdoors, and Gardening

and household maintenance (Table 1). Removing items

in these domains did not improve completeness of data,

thus all were retained. There were no significant differ-

ences between the demographic or disease characteris-

tics or EDAQ scores of participants who completed the

two different layouts. Data for the two layouts were ana-

lysed separately for Rasch analysis and combined for

classical testing (n = 502).

Unidimensionality, internal consistency and Rasch
transformation scores

As results from the two layouts were similar, data for the

original layout only were used in the CFA and Rasch ana-

lysis. CFA of the 14 domains for Part 2 Section A indicated

the potential for unidimensionality after adjustment for

local dependency (correlated errors) within each domain.

All domains achieved RMSEA< 0.10, and CFI and

TLI> 0.95 (Table 2). Nevertheless, none produced a

non-significant chi-square fit, indicating some problems

remained in the data. After adjustments (using testlets),

all domains satisfied the Rasch model expectations for

local dependency (Table 2). Virtually all items had ordered

thresholds, and where this was not the case, the disorder-

ing was not statistically significant (i.e. threshold estimates

had overlapping confidence intervals) (e.g. supplementary

Fig. S1, available at Rheumatology Online). DIF by age,

gender and employment status was also largely absent,

with a few exceptions. For example, in Gardening and

household maintenance, the item Climbing ladders

showed significant DIF by age, with older people showing

greater problems. All individual domains supported strict

unidimensionality.

Most domains had good internal consistency, showing

a PSI consistent with individual use, even after adjustment

TABLE 1 Optimal layout and reliability testing of the EDAQ Part 2 (n = 502)

EDAQ domain
(score range)

Original
layout,
n (%)

missing
domain
scores
(n = 383)

Revised
layout,
n (%)

missing
domain
scores

(n = 119)
Test 1

A a

Test 1
Section A

Score
(n = 502)

Test 1
Section B

score
(n = 502)

Test 2
Section A

score

Test 2
Section B

score

Test�
retest

Section A
rs

Test�
retest

Section B,
rs

1. Eating and
drinking (0�33)

26 (6.78) 5 (4.20) 0.95 8 (4�15) 6 (2�12) 8 (4�14) 6 (2�11) 0.83* 0.83*

2. In the Bathroom
and personal
care (0�36)

43 (11.23) 7 (5.88) 0.93 3 (1�7) 3 (1�7) 3 (1�7) 2 (0�7) 0.86* 0.85*

3. Dressing (0�33) 31 (8.09) 5 (4.20) 0.95 6 (2�13) 6 (1�13) 5 (1�12) 5 (1�11) 0.84* 0.83a

4. Bathing and
showering (0�33)

13 (3.39) 3 (2.52) 0.94 7 (2�15) 6 (2�14) 6 (2�13) 5 (1�12) 0.88* 0.88*

5. Cooking (0�42) 31 (8.09) 5 (4.20) 0.96 9 (3�18) 8 (2�17) 8 (2�17.5) 7 (1�16) 0.88* 0.86*

6. Moving indoors
(0�36)

50 (13.05) 8 (6.72) 0.95 9 (4�15.75) 8 (3�15) 8 (3�15) 7 (2�15) 0.87* 0.86*

7. Cleaning the
house (0�27)

18 (4.70) 3 (2.52) 0.94 7 (2�14) 7 (2�14) 6 (2�13) 6 (2�12) 0.85* 0.85*

8. Laundry and
clothes care
(0�27)

16 (4.18) 3 (2.52) 0.94 5 (1�13) 5 (1�12) 4 (1�12) 4 (1�11) 0.86* 0.85*

9. Moving and
transfers (0�18)

10 (2.61) 1 (0.84) 0.90 4 (1�7) 4 (1�7) 3 (1�6) 3 (1�6) 0.83* 0.82*

10. Communication
(0�18)

17 (4.44) 3 (2.52) 0.89 2 (0�5) 2 (0�4.25) 2 (0�4) 1 (0�4) 0.84* 0.81*

11. Moving outdoors
and shopping
(0�39)

42 (10.97) 12 (10.08) 0.94 9 (4�17) 8 (3�16) 7 (2�16) 7 (2�15) 0.89* 0.88*

12. Gardening
and house
maintenance
(0�21)

17 (4.44) 5 (4.20) 0.94 7.5 (2�16) 7.5 (2�16) 7 (2�15) 7 (1.5�15) 0.72* 0.72*

13. Caring (n = 275)
(0�27)

22 (5.74) 3 (2.52) 0.97 0 (0�3) 0 (0�3) 0 (0�1) 0 (0�1) 0.58* 0.58*

14. Leisure and
social activities
(0�27)

28 (7.31) 7 (5.88) 0.90 4 (1�9) 3 (1�9) 3 (1�8) 3 (1�8) 0.71* 0.70*

Comparison of missing domain scores for the Original (n = 383) and Modified (n = 119) EDAQ layouts; internal consistency

(Cronbach’s a); median (IQR) Sections A and B total domain scores and test�retest reliability (Spearman’s correlations).
*P4 0.001; a= Cronbach’s alpha; rs = Spearman’s correlation coefficient.
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for local dependency. Where values were lower (e.g. Table

2, analysis 2), this was largely a consequence of skewed

data and the presence of a substantive floor effect, which

affects the PSI. This was also tested using Cronbach’s a
and was good to excellent at 0.89 or higher for all domains

(Table 2). When each domain was treated as a testlet, and

summed together to give a total score, multidimensional-

ity was seen (Table 2, analysis 15) in two components:

Self care (domains: 1, 2, 3, 5, 7, 8 and 10) and Mobility

(domains: 4, 6, 9, 11, 12, 13 and 14). The items (testlets)

within these components showed satisfactory fit to the

Rasch model, including strict unidimensionality (Table 2,

analyses 16 and 17). The CFA was repeated and again

failed the chi-square test but satisfied the

RMSEA< 0.10, and CFI and TLI> 0.95 criteria. Extensive

modifications for local dependency were indicated within

each item set.

For the Self care component, the average for persons

was below the scale average (Fig. 2), indicating

our sample had fewer problems with Self care activities

than another sample perfectly targeted at the scale. In

contrast, the Mobility component was slightly better tar-

geted, with the mean of persons (in mobility) at �0.60

logits closer to the mean of the items (Fig. 2). The analysis

was then re-run with data from Section B, which, when

present (i.e. alternative methods or assistive devices were

used), overrode Section A responses. The results were

almost identical to those of Section A, including

those of the Self care and Mobility components. A trans-

formation table to convert ordinal EDAQ Part

2 scores to interval data is provided in the EDAQ User

Manual [24].

Following classical testing, the Caring and Leisure and

social activities domains were removed from the Mobility

component, as there were large numbers of missing

items. Fit of the remaining domains to the Rasch model

within the revised Mobility component was good (Table 2,

analysis 18), and the Rasch transformation table was

adjusted.

Concurrent validity

Strong correlations were found between: EDAQ Part 1

(NRS) and relevant SF36v2 scales (rs =�0.62 to �0.76,

Table 3); and EDAQ Part 2 and HAQ20 (disability) scores

(rs = 0.72�0.91), the RAQoL (rs = 0.67�0.82), the SF36v2 PF

scale (rs =�0.60 to �0.84), hand pain NRS (rs = 0.55�0.70)

and SF36v2 Pain (rs =�0.54 to �0.69), apart from the

Caring domain, which showed weak to moderate correl-

ations (rs =�0.25 to �0.32; Table 4). The SF36v2 Vitality

scale was moderately correlated with all EDAQ domains

(rs =�0.45 to �0.57), apart from Caring, which was weak

(rs =�0.25) (Table 4).

Discriminant validity

There were significant differences in all EDAQ do-

main scores (P< 0.000) between participants with very

TABLE 2 Rasch analysis summary for the EDAQ Section A: without alternative methods, assistive devices or help

Analysis No. Domain
Item residual,

mean (S.D.)
Person residual,

mean (S.D.)

Chi-square
interaction
value (df) P-value PSI

Unidimensionality,
% t-test (CI)

1 Eating 0.200 (0.538) �0.491 (1.023) 17.41 (15) 0.295 0.89 7.1 (4.8, 9.5)
2 Personal care �0.702 (1.805) �0.604 (0.921) 14.56 (15) 0.483 0.77 1.6 (-0.1, 4.4)

3 Dressing �0.097 (0.641) �0.494 (1.090) 15.83 (28) 0.727 0.84 3.1 (0.1, 5.5)

4 Bathing �0.338 (1.260) �0.395 (1.026) 38.82 (25) 0.091 0.85 4.8 (1.9, 6.6)

5 Cooking �0.007 (1.270) �0.405 (0.934) 22.39 (20) 0.320 0.90 3.4 (0.9, 5.8)
6 Moving indoors �0.635 (2.684) �0.427 (1.006) 36.57 (20) 0.013 0.87 3.2 (0.8, 5.6)

7 Cleaning �0.617 (1.252) �0.394 (0.880) 62.14 (45) 0.046 0.88 5.9 (3.6, 8.2)

8 Laundry 0.053 (0.753) �0.469 (1.056) 22.81 (20) 0.298 0.83 4.3 (1.6, 6.9)

9 Transfers 0.028 (1.578) �0.385 (1.041) 31.99 (25) 0.158 0.80 2.8 (0.4, 5.2)
10 Communication 0.011 (1.205) �0.324 (0.834) 31.18 (30) 0.407 0.75 2.7 (0.0, 5.3)

11 Moving outdoors 0.423 (1.345) �0.402 (1.038) 36.29 (25) 0.067 0.84 4.4 (2.1, 6.7)

12 Garden and
household
maintenance

�0.194 (0.945) �0.466 (0.670) 12.06 (10) 0.28 0.91 1.9 (�1.0, 4.9)

13 Caring �0.411 (1.358) �0.948 (2.050) 43.34 (45) 0.542 0.84 5.2 (1.2, 9.2)

14 Leisure and
social activities

�0.073 (1.264) �0.704 (1.291) 20.55 (20) 0.424 0.31 3.8 (0.4, 7.2)

15 14 domains �0.199 (2.205) �0.355 (1.116) 75.44 (70) 0.307 0.94 10.0 (7.8, 12.3)

16 Self-care
component

�0.517 (1.961) �0.434 (1.045) 28.72 (35) 0.764 0.91 4.5 (2.1, 6.8)

17 Mobility
component-7

�0.357 (1.099) �0.588 (1.062) 23.45 (45) 0.932 0.87 5.3 (2.8, 7.7)

18 Mobility
component-5

�0.275 (1.222) �0.500 (1.028) 16.57 (25) 0.897 0.88 4.0 (1.6, 6.5)

Fit criteria 0.0 <1.4a 0.0 <1.4 > 0.05b >0.85 Lower CI<5%

aWhere testlets are used, this may be inflated. bBonferroni adjusted (average is �0.005).
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good/good (n = 177), fair (n = 191) and poor/very poor

(n = 128) health.

Test�retest reliability

For each of the Part 1 10 NRS this was moderate (linear

weighted kappa scores = 0.41�0.58) (Table 3) and

good for Part 2 Sections A and B (rs = 0.70�0.89), apart

from domain 13 (Caring), which had moderate reliability

(rs = 0.58) for both sections (Table 1). ICC (2,1) for Rasch-

transformed Part 2 EDAQ domains were 0.70�0.89, apart

from domain 13 (Caring), which was 0.62. Linear weighted

kappa scores for individual items in EDAQ Part 2 domains

ranged from 0.35 to 0.75. For Section A, 2 items had fair,

58 had moderate and 78 had good agreement. For

Section B, 2 had fair, 69 had moderate and 67 had

good agreement. The two items with only fair agreement

were: use a computer and mouse (Communication) and

feed a child (Caring).

Sensitivity to change

The SEM ranged from 0.62 to 3.09 and MDC95 from 1.71

to 4.86 in the 11 domains of the original Swedish EDAQ,

but was larger for the three new domains (Table 4).

Floor and ceiling effects

Six domains demonstrated floor effects: Bathroom and

personal care (n = 100; 19.9%); Laundry and clothes

care (n = 82; 16.3%); Moving and transfers (n = 90;

17.9%); Communication (n = 160; 31.9%); Caring

(n = 277; 55.2%); and Leisure (n = 79; 15.7%). No ceiling

effects occurred.

FIG. 2 Distribution of persons and item thresholds for (A) the Self care and (B) the Mobility components
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Acceptability

At Test 2, 246/294 (83%) of respondents considered the

EDAQ helpful or very helpful for discussing everyday

problems with an occupational therapist, and 144/165

(87%) considered that it included about the right number

of activities.

Discussion

The English EDAQ is a detailed measure of self-reported

ability in daily activities developed for use in arthritis

rehabilitation. It includes 14 domains, 12 of which can

be combined into two components (Self care and

Mobility). The EDAQ is unusual as it distinguishes between

intrinsic disability (i.e. without ergonomic and environmen-

tal modifications) and actual disability (i.e. with such modi-

fications). The activities included are those that people

with RA consider most relevant, thus meeting the recom-

mendations for PROMs of the US Food and Drug

Administration (FDA) [8].

Part 1 had moderate test�retest reliability. Given that RA

symptoms fluctuate over time, this was acceptable over

TABLE 4 Psychometric testing of EDAQ Part 2 section A scores (n = 502)

EDAQ domain
(score range) HAQ20

SF36v2:
PF

SF36v2:
Vitality

SF36v2:
Pain

Hand
pain RAQOL

Perceived
Health ICC (2,1) SEM MDC95

1. Eating (0�33) 0.83* �0.70* �0.48* �0.60* 0.70* 0.73* 0.62* 0.82 (0.79, 0.85) 1.70 4.70

2. In the Bathroom and
personal care (0�36)

0.86* �0.73* �0.52* �0.60* 0.66* 0.77* 0.63* 0.87 (0.84, 0.89) 1.26 3.48

3. Dressing (0�33) 0.86* �0.73* �0.52* �0.64* 0.67* 0.74* 0.64* 0.85 (0.82, 0.88) 1.76 4.86

4. Bathing and
showering (0�33)

0.88* �0.76* �0.53* �0.63* 0.66* 0.78* 0.62* 0.88 (0.86, 0.91) 0.96 2.65

5. Cooking (0�42) 0.89* �0.77* �0.54* �0.66* 0.73* 0.80* 0.68* 0.88 (0.85, 0.90) 1.72 4.75

6. Moving indoors (0�36) 0.90* �0.84* �0.55* �0.69* 0.69* 0.82* 0.66* 0.79 (0.75, 0.83) 1.38 3.81
7. Cleaning the

house (0�27)
0.86* �0.76* �0.53* �0.64* 0.68* 0.76* 0.66* 0.85 (0.81, 0.87) 1.31 3.62

8. Laundry and clothes
care (0�27)

0.86* �0.74* �0.50* �0.64* 0.70* 0.77* 0.64* 0.86 (0.84, 0.89) 1.27 3.51

9. Moving and
transfers (0�18)

0.86* �0.75* �0.57* �0.67* 0.67* 0.77* 0.66* 0.84 (0.81, 0.87) 0.81 2.24

10. Communication
(0�18)

0.77* �0.60* �0.50* �0.55* 0.63* 0.70* 0.55* 0.84 (0.81, 0.87) 0.62 1.71

11. Moving outdoors
(0�39)

0.91* �0.87* �0.56* �0.68* 0.68* 0.80* 0.69* 0.89 (0.86, 0.91) 0.93 2.57

12. Gardening and
house maintenance
(0�21)

0.74* �0.67* �0.45* �0.54* 0.56* 0.67* 0.55* 0.70 (0.65, 0.75) 2.80 7.74

13. Caring (0�27: n = 275) 0.32* �0.29* �0.25* �0.29* 0.28* 0.32* 0.25* 0.62 (0.55, 0.67) 3.09 8.54

14. Leisure and social
activities(0�27)

0.72* �0.61* �0.48* �0.55* 0.55* 0.68* 0.55* 0.70 (0.64, 0.75) 1.97 5.44

Concurrent validity with comparator measures (Spearman correlations); test�retest reliability (ICC2, 1) and sensitivity to change

standard error of measurement (SEM), minimal detectable change95 (MDC95) of Rasch-transformed Section A scores.
*P4 0.001. Negative correlations occur with SF36v2 scores, as higher scores represent better function in the SF36v2.

TABLE 3 Psychometric testing of EDAQ Part 1 (numeric rating scales) (n = 502)

Numerical rating
scale (0�10)

Test 1,
median (IQR)

Test 2,
median (IQR)

Test�retest reliability,
linear weighted kappa

Correlations with
SF36v2

Disease activity 5 (3�7) 4 (3�6) 0.48
Mood 4 (2�5) 4 (2�5) 0.41 �0.62a,*

Pain when resting 3 (2�6) 3 (1�5) 0.53 �0.69b,*

Pain when moving 5 (3�7) 5 (2�7) 0.54 �0.77b,*
Stiffness 5 (3�7) 5 (3�7) 0.52

Joint movement limitations 5 (3�7) 5 (3�7) 0.57

Fatigue 6 (4�8) 6 (3�7) 0.54 �0.70c,*

Worry 4 (2�6) 4 (2�6) 0.50
Sleep 5 (2�7) 4 (2�7) 0.58

Satisfaction with life 5 (2�7) 5 (2�6) 0.46

aShort form F36v2 Mental Health scale. bShort form 36v2 Bodily Pain scale. cShort form 36-v2� Vitality scale. *P4 0.001.
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the average 6-week test�retest period. Both parts have

good concurrent validity with other measures of symp-

toms and PF, and good discriminant validity because

domain scores differed significantly with disease status.

It also satisfied Rasch model expectations in that Part 2

domains are unidimensional, largely invariant for age,

gender and employment status, have high internal con-

sistency and good reliability (apart from the Caring

domain, which was moderate, probably because low

numbers answered this domain). Further testing of the

Caring domain’s reliability and validity is needed with a

larger number of people with younger children.

Sensitivity to change was lower for the three new

domains, probably because more respondents reported

items as inapplicable: Gardening and household mainten-

ance included activities performed more commonly

by men; few items in the Caring domain were widely rele-

vant; while the Leisure and social activities domain

reflected personal interests rather than universally essen-

tial activities. Scores can be transformed into interval data

using a Rasch transformation table [24], allowing calcula-

tion of change scores and easier comparison between

domains using the MDC95. Each domain and component

has robust reliability and validity, meaning either the whole

EDAQ or selected domains can be used to identify activity

capabilities and problems. Reassessment could include

only those domains causing difficulties.

We also established a scoring method to create total

scores for each domain and a layout that minimized missing

scores. We recommendusing the modified layout, particularly

if the EDAQ is mailed to participants or there is little oppor-

tunity for verbal instructions. EDAQ scoring is now standar-

dized. Section A domain scores cannot be calculated at the

present time if there are missing data. Assessors should

therefore check the EDAQ and request missing scores and,

for research, use multiple imputation. However, in future, de-

veloping the domains as item banks (from which tailored tests

could be undertaken) could potentially reduce respondent

burden and missing value count.

The EDAQ takes most people 20�30 min to complete.

This is normally done at home to allow time for reflection

on abilities. In this study, we found participants could

complete the EDAQ on their own, and most found

it acceptable and helpful. The clinical benefits of the

EDAQ are that it is comprehensive, and that completing

it at home before or between therapy appointments

minimizes therapists’ assessment time, maximizing time

for identifying solutions to problems. This could in-

crease quality and efficiency of services and patient

satisfaction.

Similar to many RA rehabilitation and outcome meas-

ures studies, a fifth did not return questionnaires. A limi-

tation is that we do not know if non-response was affected

by questionnaire length. Given that 16% of the UK popu-

lation are functionally illiterate, the EDAQ is also not ap-

plicable for all patients [38]. We have not tested validity

and reliability of the EDAQ administered via interview for

those with insufficient reading skills or dislike of complet-

ing long questionnaires. We also have not tested

responsiveness (for participant-reported health status

change or longitudinal construct validity).

The robustness of any psychometric testing depends

on generalizability of results. To ensure representative-

ness, we included 15 UK centres across England and

over 500 patients in development, modification

and testing. Participants’ demographic and disease char-

acteristics were representative of patients referred to re-

habilitation, although a higher number than is usual were

on biologic medication. There is no generally accepted

method of calculating sample size for psychometrics,

but we used well-accepted methods for Rasch analysis.

Additionally, testing the modified layout meant recruiting a

relatively large sample for a psychometric study. Results

are thus likely to be generalizable.

In conclusion, the English EDAQ is a comprehensive,

psychometrically robust measure of daily activities for

people with RA. Future research will determine its applic-

ability for other musculoskeletal conditions. It is suitable

for use in research and audit, that is, for evaluating group

changes in activity ability. It can also be used clinically to

identify clients’ problems and aid identification of solu-

tions, but not to evaluate an individual’s change in activity

ability, because Rasch-transformed ICC (2,1) values were

<0.9. Further work is needed to assess responsiveness

and the impact of implementation into clinical practice.
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