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General introduction

Rheumatology and rheumatic diseases
Rheumatology deals with the study and treatment of disorders affecting the muscu‐
loskeletal system. The musculoskeletal or rheumatic diseases comprise more than 100
different disorders with a wide variety of clinical presentations.1 Common rheumatic
diseases are rheumatoid arthritis and osteoarthritis, but rare systemic diseases such as
scleroderma and general problems like chronic low back pain, bursitis and tendinitis,
and fibromyalgia are also generally labeled as rheumatic conditions. Although rheu‐
matic diseases can affect all people of all ages, their prevalence is especially high in
females and elderly persons. The cause of most rheumatic diseases is still unknown and
many are chronic, disabling, and progressive. Since the majority of the rheumatic
diseases cannot be cured, treatment is usually aimed at controlling the symptoms and
progression of the disease. Reported prevalence rates of musculoskeletal or rheumatic
diseases vary widely, depending on the specific definitions used and the populations
studied.2,3 In general, however, it is estimated that approximately 15 to 20% of the
general western population suffers from some form of rheumatic disease.4–7 A recent
Dutch general public survey confirmed that 1 in 5 persons aged 20 years and older
reported having rheumatic complaints.8 One in 8 persons was seeing a physician for
their rheumatic complaints.

The burden of rheumatic diseases
Rheumatic diseases have a major impact on both the individuals with the disease and
the society in terms of economic, social, and psychological burden. Most rheumatic
diseases are associated with high levels of pain and reduced physical function. Com‐
pared with other major disease groups, rheumatic diseases are the most common cause
of chronic health problems and pain, the leading cause of long‐term disability, and
accountable for a considerable part of the total health care costs in western coun‐
tries.1,6,9–13 Moreover, persons with rheumatic diseases have significantly lower health‐
related quality of life compared with persons without musculoskeletal problems14–18 or
compared with persons with other common chronic conditions,19–23 particularly in
terms of bodily pain and physical functioning. As the average age of the western
population is increasing, the prevalence and impact of rheumatic diseases are also
expected to increase substantially in the near future.1,24–28

Outcome measurement in rheumatology
Since there is no single “gold standard” to evaluate disease severity or treatment
effectiveness in most rheumatic diseases, multiple measures are used in the assessment
of rheumatic patients.29 Traditionally, patient assessment consisted of objective clinical
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measures such as sedimentation rate and radiographic damage or physician‐based
measures such as swollen and tender joint counts.30,31 In the past 25 years, however,
clinicians and health professionals have increasingly recognized the importance of
assessing the patient’s perspective on the impact of the disease and the effectiveness of
treatment. This has resulted in the development of a large number of concepts and
instruments to measure patient‐reported outcomes (PROs). Within rheumatology,
especially the domains of pain, health status, physical function (or disability), and
disease activity have received much attention. Specific PROs such as the visual analog
scale for pain32,33, the Arthritis Impact Measurement Scales,34,35 the Medical Outcomes
Study 36‐Item Short Form Health Survey,36 and the Health Assessment Questionnaire31
have been extensively tested in patients with diverse rheumatic diseases and have
demonstrated excellent reliability and validity. Moreover, several studies in rheuma‐
toid arthritis have shown that PROs are at least as sensitive to treatment effects as
traditional clinical or physician‐reported measures and may even be less susceptible to
placebo effects.37–43 Consequently, patient‐reported pain, physical function, and global
assessment of disease status are now widely accepted as major endpoints in rheuma‐
tology and are generally included in internationally agreed core sets of measures to be
used in clinical trials.44–50

Objective of this thesis
Although PROs have proven their value in rheumatology, several issues have been
raised about their current use and interpretation. Many of these issues stem from two
contemporary paradigm shifts in health research in general and in the rheumatic
diseases in particular. The first concerns the increasing interest in truly capturing and
interpreting the individual patient’s perspective on health and changes in health using
PROs.51,52 The second is the recent emergence of modern psychometric methods in
health measurement which have the potential to strongly improve the precision and
efficiency of PROs.53,54 The studies in this thesis address some of these issues and were
performed to further improve our understanding of PROs in rheumatology.

Data collection
The data presented in the studies were derived from four independent patient samples.
The results in chapters 2 and 7 are based on data obtained from the ongoing Dutch
Rheumatoid Arthritis Anti‐TNF Monitoring (DREAM) study, a register for the pro‐
spective monitoring and evaluation of patients with active RA starting anti‐tumor
necrosis factor (TNF) treatment in 12 hospitals in the Netherlands. Chapters 3 and 4 are
the result of a prospective study of 200 rheumatic patients with localized pain who
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were treated with a local corticosteroid injection. The patients in this study were con‐
secutively recruited from the outpatient rheumatology clinic at the Medisch Spectrum
Twente (MST) hospital in Enschede, the Netherlands. The data for chapters 5 and 6
were collected in a cross‐cultural study of 42 Egyptian and 30 Dutch young female
patients with stable RA. The Egyptian patients were consecutively enrolled at the
outpatient rheumatology clinic of the University Hospital of Cairo, Egypt. The age‐ and
disease duration‐matched Dutch patients were selected from the patient registry of the
rheumatology clinic of the MST hospital. Finally, the data presented in chapter 8 were
obtained during several waves of data collection at the outpatient rheumatology clinic
of the MST hospital.

Outline
Patients’ priorities for improvement
One concern about PROs in rheumatology is the current lack of understanding of the
importance of different aspects of health to different patients. Whereas health outcomes
are increasingly assessed by patients’ self‐reports, it is still usually the physician or
investigator who judges the relative importance of these outcomes.55 However, not all
aspects of health are equally important to different patients.56,57 Moreover, there is
increasing evidence that patients’ and physicians’ perceptions of important outcomes
are not congruent.58–60 The importance of further research on patients’ priorities for
improvement was emphasized by both patients and professionals at the recent Out‐
come Measures in Rheumatoid Arthritis Clinical Trials (OMERACT) meetings.51,61
Previous studies in cross‐sectional RA populations showed that patients generally
consider pain and physical disabilities as the most important targets for treate‐
ment.35,59,62–68 More recently, however, it was suggested that these priorities for improve‐
ment can vary over the course of time and treatment. During a disease flare, for exam‐
ple, pain reduction may become more important than during stable disease.61,69 To date,
no studies have adequately examined the longitudinal course of patient priorities
during a treatment with proven efficacy. Chapter 2 of this thesis reports the results of a
study of the 1‐year course of patients’ priorities for improvement in a cohort of 226
patients with active RA starting treatment with anti‐TNF agents.
Meaningful improvements from the patient’s perspective
Another contemporary issue in rheumatology concerns the interpretation of changes in
continuous PROs such as pain. In evaluating the effectiveness of treatments it is im‐
portant to determine the clinical significance of change scores, since even very small
changes can reach statistical significance but may be clinically trivial.70–73 As a result,
much effort has been directed to the development and use of single definitions of
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response, that is, to define cut‐off points for clinically important improvement.74 Two
well‐known (clinician‐) opinion based or data‐driven criteria for improvement are the
American College of Rheumatology and the European League Against Rheumatism
response criteria, which classify patients as improved or not based on a core set of
outcome measures.75,76 In recent years, more focus has been directed at determining
minimal clinically important differences (MCIDs) for individual outcome measures. A
MCID is the smallest amount of change on an outcome measure that represents a
clinically meaningful change. MCIDs can be based on different perspectives of impor‐
tant improvement, such as the clinician’s, society’s, or the patient’s perspective.77,78 The
most popular patient‐centered approach uses patients’ retrospective global ratings of
change as an external anchor to determine mean values for important changes on the
measure of interest.79 Variations on this method have been used to determine the MCID
for several PROs in rheumatic disease populations.80–86 However, this method is de‐
signed to consider important differences at the group level78 and mixes patients’ and
clinicians’ perspectives since the latter still decide which ratings of change are impor‐
tant.87 Moreover, the derived MCIDs do not meet the growing need for definitions of
“major” clinically important improvements.88,89 At a previous OMERACT meeting, it
was concluded that methods should be developed that focus on major changes on
rheumatology outcomes from the individual patient’s perspective.78,88,90 In chapter 3 a
new concept for measuring meaningful change from the individual patient’s perspec‐
tive is described. This concept called “patient‐perceived satisfactory improvement” was
used to determine the optimal cut‐off point for meaningful change on the visual analog
scale (VAS) for pain in a 2‐week prospective study of 200 rheumatology outpatients
treated with a local corticosteroid injection.
Patients’ retrospective assessments of baseline states
A more general concern with PROs is the validity of retrospective reports of symptoms
or health. In clinical research on treatment efficacy, changes in health states are usually
measured prospectively as the difference between pre‐treatment and post‐treatment
outcomes, obtained from serial measurements. In clinical practice, on the other hand,
changes are commonly evaluated retrospectively by asking patients to compare their
current state with their pre‐treatment state.91,92 Some study designs, such as cross‐
sectional or retrospective studies of treatment effectiveness, also rely on patients’ recall
of pre‐treatment symptoms or overall health status.93–96 Although retrospective
measurement is obviously easier and more economic than prospective measurement,
prospective designs are considered superior since recall of pre‐treatment states may be
flawed by memory problems and biases.92,93,96,97 To date, no studies have examined the
accuracy of retrospective reports of pre‐treatment health states in rheumatic patients.
Chapter 4 is also based on the results from the local injection study. This chapter
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examines the agreement between patients’ actual assessments of pain and global health
on the VAS collected just before the injection and retrospective assessments collected
two weeks after the injection.
Cross‐cultural assessment of pain
The increasingly multicultural society and the growing number of multinational clini‐
cal trials in rheumatology raises the issue of the validity and comparability of PROs like
pain across patients from different cultural or ethnic backgrounds. Although pain is a
universal experience for patients with a chronic rheumatic disease, little is known
about ethno‐cultural variations in the perception and reporting of rheumatic pain
intensity. Several recent studies in other chronic pain populations have shown that
patients’ pain reports may indeed be affected by cultural or ethnic factors.98–104 Some
studies have also found ethno‐cultural differences in the experience of pain in patients
with a rheumatic disease.105–108 However, most of these studies have compared more or
less acculturated ethnic groups within the same nation or may have confounded eth‐
nicity with other variables such as socioeconomic status. Only few studies have thor‐
oughly examined differences in pain perception in patients living in culturally different
countries or regions. Moreover, no studies have directly compared the cross‐cultural
validity and reliability of commonly used pain measures in rheumatology. In chapters
5 and 6 the results of a cross‐cultural study in Egyptian and Dutch young female RA
patients are presented. In chapter 5 the validity and reliability of a verbal and a graphic
rating scale for measuring pain intensity are compared in the Egyptian and Dutch
samples. Ethnocultural differences in the perception and reporting of pain intensity
and determinants of pain intensity are examined in chapter 6.
Application of modern psychometric methods to improve PROs
Finally, most current PROs in rheumatology have been developed and evaluated using
classic test theory. In recent years, however, more powerful analysis techniques such as
structural equation modeling (SEM) and item response theory (IRT) have entered the
field of health status assessment.109–112 These “modern” techniques, which have been in
use for several decades in other research areas such as educational and psychological
research, allow for the sophisticated analyses of existing measures and the develop‐
ment of more precise patient‐reported health measures.54,113,114 SEM can, for instance, be
used to assess the adequacy of a hypothesized measurement structure underlying a
PRO. This procedure is also known as confirmatory factor analysis (CFA) and has a
major advantage over traditional exploratory factor analysis in that it allows for the
statistical testing of the “goodness‐of‐fit” of an a‐priori defined measurement model to
a given data set and comparison of competing measurement models.115 IRT consists of a
family of mathematical models that relate the probability of a person’s response to a
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specific item to this person’s location on some underlying latent construct (or trait)
being measured by the questionnaire.113 With IRT methods, items can be ordered in
terms of difficulty on a continuous scale, so that overlapping items can be identified
and those items can be selected that best measure the full range of a construct. IRT
additionally enables the rigorous testing of whether items perform the same or differ‐
ently across different subgroups, countries, or cultures trough analysis of differential
item functioning. Finally, IRT provides the basis for computerized adaptive testing,
where different respondents receive different sets of questions from a large item bank
based on their level of health on the specific dimension being evaluated. Chapter 7
presents the results of a confirmatory factor analysis of the short form Arthritis Impact
Measurement Scales 2 (AIMS2‐SF), an arthritis‐specific measure of health status, using
SEM techniques. Using baseline data from the cohort of patients starting anti‐TNF
treatment, three hypothesized measurement models were tested and compared. Fi‐
nally, in chapter 8 the Health Assessment Questionnaire Disability Index (HAQ‐DI)
and the revised Health Assessment Questionnaire (HAQ‐II) were evaluated using
Rasch analysis, a form of IRT methodology, in a cross‐sectional sample of 472 patients
with confirmed RA.
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Abstract
Objectives. To examine priorities for health status improvement in patients with active
rheumatoid arthritis (RA) during anti‐tumour necrosis factor (TNF) treatment.
Methods. Data were used from 173 patients with RA starting treatment with TNF‐
blocking agents. Outcome measures included assessment of health status with the
Arthritis Impact Measurement Scales 2 (AIMS2) at baseline and after 3 and 12 months.
The AIMS2 contains a priority list from which patients are asked to select from 12 areas
of health the 3 in which they would most like to see improvement.
Results. After 1 year of treatment, 10 out of 12 areas of health on the AIMS2 were sig‐
nificantly improved. The most commonly selected priorities for improvement at base‐
line were pain (88%), hand and finger function (57%), walking and bending (42%),
mobility (33%), and work (29%). At group level, this priority ranking remained largely
unchanged during treatment. After adjustment for multiple comparisons, only pain
was selected significantly less often at 3 and 12 months (71% at both assessments).
Within individual patients, however, priorities often changed. Changes in the priority
of pain were related to the achieved level of patient‐perceived pain and disease activity.
Conclusions. This study shows that, at the group level, patients’ priorities for improve‐
ment are fairly stable during 12 months of anti‐TNF therapy, despite major improve‐
ments in health status. Although pain reduction becomes somewhat less important, it
remains the most commonly selected priority. In contrast, individual patient priorities
are not stable over the course of treatment and appear to be associated with differences
in disease state.
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Introduction
Rheumatoid arthritis (RA) is a common chronic inflammatory disease that greatly
affects patients’ physical, psychological and social wellbeing.1–4 Over the years, various
questionnaires have become available for measuring health status in patients with RA
and multidimensional assessment of health status has now become common in clinical
trials of RA. Clinicians or investigators usually determine the relative importance of
these different dimensions of health. However, not all aspects of health are equally
important to different patients5,6 and patients’ and doctors’ perceptions of important
health status outcomes may differ considerably.7–10
To accurately measure health status from the patient’s perspective, it is essential to
identify the aspects of health that patients would most like to see improved. Previous
studies that have explored patient perceptions of the relative importance of improving
different health aspects generally indicate that patients with RA consider pain and
physical disabilities to be the most important targets for treatment.7,11–18 However, it has
been suggested that the relative importance of specific outcomes is not stable over the
course of time or treatment.6,19 During a flare, for example, pain reduction may be the
most important priority, whereas other areas of health are more important during
stable disease.20,21
To date, no studies have examined longitudinal changes in patients’ priorities for
improvement. One recent study examined 7‐year changes in priorities for improvement
in two cross‐sectional RA cohorts.22 Although all aspects of health had improved,
patients’ priorities for improvement remained mostly unchanged. This suggests that
priorities for improvement are quite stable over time and not clearly associated with
achieved improvements in health status. However, the authors performed a cross‐
sectional comparison on two partially overlapping populations, thus complicating the
interpretation of the results.23 Moreover, the observed improvements in health status
were only minimal.23
The goals of the present study were to investigate the priorities for health status im‐
provement in a cohort of patients with RA with high disease activity beginning tumour
necrosis factor (TNF)‐blocking treatment, and to examine changes in these priorities
after 3 and 12 months.

Methods
Patients and study design
The data for this study were collected as part of the ongoing Dutch Rheumatoid Ar‐
thritis Anti‐TNF Monitoring (DREAM) study, a register that started in April 2003 to
prospectively monitor and evaluate the use of anti‐TNF in patients with RA in 12
hospitals in the Netherlands. In this study, all patients with RA starting on anti‐TNF
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are evaluated every 3 months. Inclusion criteria for the DREAM study are a diagnosis
of RA,24 active disease (Disease Activity Score 28 (DAS28) >3.2),25 previous treatment
with at least two anti‐rheumatic drugs including methotrexate at an optimum dose, or
intolerance to methotrexate and no previous treatment with anti‐TNF agents.
For this study, we used data from a subset of centres that included the following
measures at baseline and at the 3‐month and 12‐month follow‐up assessments: Health
Assessment Questionnaire Disability Index (HAQ‐DI),26,27 Rheumatoid Arthritis Dis‐
ease Activity Index (RADAI),28,29 the 100 mm Visual Analogue Scale for General Health
(VAS‐GH) and the Arthritis Impact Measurement Scales 2 (AIMS2).15,17
Measures
The HAQ‐DI contains 20 items measuring physical disabilities over the past week in
eight categories of daily living: dressing, arising, eating, walking, hygiene, reach, grip,
and common daily activities.26,27 The HAQ was scored using the standard Disability
Index, which takes into account the use of aids and devices. The HAQ‐DI yields a score
from 0 to 3, with higher scores indicating more disability.
The RADAI is a 5‐item questionnaire for disease activity that asks patients to rate
their global disease activity in the past 6 months, current disease activity in terms of
swollen and tender joints, current arthritis pain, current duration of morning stiffness
and number of tender joints in a joint list.28,29 The first three items were rated on 11‐
point numerical rating scales. The combined RADAI score ranges from 0 to 10, with
higher scores indicating more disease activity.
The VAS‐GH is a 100 mm horizontal line ranging from 0 (best) to 100 (worst). Pa‐
tients were asked to rate their current general health.
The AIMS2 is a disease‐specific questionnaire designed to measure various compo‐
nents of health status in patients with arthritis.15,17 The core part of the questionnaire
contains 57 items that are categorised in 12 scales representing different areas of health.
The scales can be combined into five summary component scores: physical (mobility
level, walking and bending, hand and finger function, arm function, self‐care, house‐
hold tasks), affect (level of tension, mood), symptom (arthritis pain), social interaction
(social activity, support from family and friends) and role (work). The scores on each
scale or component range from 0 to 10, with higher scores representing poorer health
status. Additionally, the AIMS2 contains sections on patient satisfaction with the 12
areas of health, effect of arthritis on each area of health, priorities for improvement,
general perceptions of current and future health, and medical and demographic char‐
acteristics. The priority list (item 60) asks patients to select from 12 areas of health the 3
in which they would most like to see improvement. General satisfaction with current
health (item 62) is assessed with a single‐item Likert scale ranging from very satisfied
(1) to very dissatisfied (5). For the analyses, responses to this item were dichotomised
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into “satisfied” (very satisfied, somewhat satisfied) versus “not satisfied” (neither
satisfied nor dissatisfied, somewhat dissatisfied, very dissatisfied).
Statistical analysis
Descriptive statistics were used to describe demographic and clinical characteristics
and scores on outcome measures. Continuous data are presented as means with 95%
confidence intervals (CI). Categorical data are presented as proportions with exact 95%
CI for binomial distributions when appropriate.30
Paired two‐tailed t tests with Bonferroni correction for multiple comparisons were
used to compare differences in means of patient‐reported outcomes between baseline
and the 3‐month and 12‐month follow‐ups. For each area of health listed in question 60
from the AIMS2, changes in the proportions of patients who listed this area as a prior‐
ity for improvement at baseline and at the 3‐month and 12‐month assessments were
analysed using McNemar tests with Yates continuity correction and Bonferroni ad‐
justment for multiple comparisons.

Results
Between April 2003 and November 2004, 226 patients were enrolled in this part of the
study. Of these patients, 173 (77%) completed the AIMS2 at baseline and at the 3‐month
and 12‐month follow‐ups. There were no significant differences in baseline age, gender,
disease duration, DAS28 scores or Steinbrocker functional class31 distribution between
patients who did and those who did not complete all three AIMS2 questionnaires (data
not shown). Data from patients who did not complete all three AIMS2 questionnaires
were excluded from further analyses.
Of the included 173 patients, 70% were women. Mean (95% CI) age and disease du‐
ration at study entry were 53.2 (51.3 to 55.2) years and 9.9 (8.5 to 11.3) years, respec‐
tively. Assessment of disease severity at baseline generally indicated severe RA, with a
DAS28 score of 5.5 (5.3 to 5.7). According to the Steinbrocker functional classification,
7% of the patients were classified as class I, 81% as class II and 12% as class III.
Three months after the start of treatment, patient‐reported physical disabilities, dis‐
ease activity and general health were significantly improved (Table 1), as were most
aspects of health as measured with the AIMS2. Improvements were most pronounced
for physical aspects of health. All improvements remained relatively stable at the 12‐
month follow‐up, with the gradual improvements in self‐care, work and level of ten‐
sion on the AIMS2 becoming significantly different from baseline after 12 months. The
proportion of patients who were satisfied with their current general health also signifi‐
cantly increased from 20.8% (15.0 to 27.6) at baseline to a relatively stable 48.6% (40.9 to

25

56.3, McNemar test, P < 0.001) at the 3‐month follow‐up and 51.4% (43.7 to 59.1) at the
12‐month follow‐up.
Table 1. Patient-reported outcomes at baseline and the 3-month and 12-month follow-ups
Outcome, mean (95% CI)
Baseline
HAQ-DI (range 0 to 3)
RADAI (range 0 to 10)
VAS-GH (range 0 to 100)
AIMS2 (range 0 to 10)
Mobility level
Walking and bending
Hand and finger
Arm function
Self-care
Household tasks
Social activities
Support from family
Arthritis pain
Work*
Level of tension
Mood

3 months

12 months

1.4 (1.3 to 1.5)
5.5 (5.2 to 5.8)
58.0 (54.4 to 61.6)

1.1 (1.0 to 1.2)†
3.7 (3.4 to 4.0)†
42.5 (38.8 to 46.1)†

1.1 (1.0 to 1.2)†
3.2 (2.9 to 3.5)†
38.9 (35.1 to 42.6)†

2.5 (2.2 to 2.8)
5.8 (5.5 to 6.1)
4.3 (3.9 to 4.6)
2.8 (2.5 to 3.1)
1.3 (1.1 to 1.6)
2.6 (2.3 to 3.0)
5.1 (4.9 to 5.3)
2.7 (2.4 to 3.1)
6.7 (6.4 to 7.1)
4.4 (3.6 to 5.1)
3.8 (3.5 to 4.1)
3.2 (3.0 to 3.5)

2.0 (1.7 to 2.3)†
4.8 (4.4 to 5.1)†
3.2 (2.9 to 3.5)†
1.8 (1.6 to 2.1)†
1.0 (0.7 to 1.2)
2.0 (1.7 to 2.3)†
4.9 (4.8 to 5.1)
2.6 (2.3 to 3.0)
4.6 (4.2 to 4.9)†
3.6 (2.9 to 4.3)
3.5 (3.2 to 3.7)
2.6 (2.3 to 2.8)†

2.0 (1.7 to 2.3)†
4.6 (4.3 to 5.0)†
3.1 (2.8 to 3.4)†
1.7 (1.4 to 2.0)†
0.8 (0.6 to 1.1)†
2.1 (1.7 to 2.4)†
4.8 (4.7 to 5.0)
2.5 (2.1 to 2.9)
4.5 (4.1 to 4.9)†
3.1 (2.4 to 3.7)†
3.2 (3.0 to 3.5)†
2.5 (2.3 to 2.7)†

AIMS2, Arthritis Impact Measurement Scales; HAQ-DI, Health Assessment Questionnaire Disability Index; RADAI, Rheumatoid Arthritis Disease Activity Index; VAS-GH, visual analogue scale for general health.
* n = 59.
† Significantly different from baseline after Bonferroni correction for multiple comparisons (P < 0.05/45). No significant
differences between 3-month and 12-month follow-ups.

The proportions of patients who selected the different areas of health as a priority for
improvement during the study period are shown in Table 2. At baseline, arthritis pain
was the major priority for improvement, selected by about 90% of the patients. Other
priorities were various aspects of physical function, including hand and finger func‐
tion, walking and bending, and mobility. Almost one‐third of the patients chose health
status related to work as an important priority. Other aspects of health, including all
psychosocial aspects, were selected by <20% of the patients.
At the group level, this priority ranking remained mostly unchanged during treat‐
ment (Figure 1). At both the 3‐month and 12‐month follow‐ups, the top six priorities of
improvement remained the same, with only minor shifts occurring within the less
commonly selected areas of health, such as level of tension and arm function. Some
changes were seen in the frequency in which individual areas of health were selected.
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27

57 (32.9; 26.0 to 40.5)
73 (42.2; 34.7 to 49.9)
99 (57.2; 49.5 to 64.7)
25 (14.5; 9.6 to 20.6)
11 (6.4; 3.2 to 11.1)
28 (16.2; 11.0 to 22.5)
16 (9.2; 5.4 to 14.6)
5 (2.9; 0.9 to 6.7)
153 (88.4; 82.7 to 92.8)
50 (28.9; 22.3 to 36.3)
20 (11.6; 7.2 to 17.3)
13 (7.5; 4.1 to 12.2)

52 (30.1; 23.3 to 37.5)
72 (41.6; 34.2 to 49.3)
83 (48.0; 40.3 to 55.7)
15 (8.7; 4.9 to 13.9)
10 (5.8; 2.8 to 10.4)
46 (26.6; 20.2 to 33.8)
12 (6.9; 3.6 to 11.8)
8 (4.6; 2.0 to 8.9)
122 (70.5; 63.1 to 77.2)
50 (28.9; 22.3 to 36.3)
26 (15.0; 10.1 to 21.2)
12 (6.9; 3.6 to 11.8)

3 months

5.0 (4.6 to 5.4)
3.9 (3.5 to 4.2)

6.2 (4.3 to 8.0)*
5.3 (3.7 to 6.8)*

3.4 (2.7 to 4.1)† 2.9 (1.5 to 4.3)
2.9 (2.3 to 3.5)† 3.3 (2.3 to 4.3)

5.2 (4.7 to 5.6)
3.6 (3.2 to 4.0)

5.0 (4.2 to 5.7)*
3.5 (2.8 to 4.3)*

NP/P (n = 27)

3.7 (2.6 to 4.7)†
2.6 (1.8 to 3.3)†

P/NP (n = 26)

2.3 (1.7 to 3.0)
2.0 (1.2 to 2.7)

NP/NP (n = 24)

55 (31.8; 24.9 to 39.3)
74 (42.8; 35.3 to 50.5)
75 (43.4; 35.9 to 51.1)
15 (8.7; 4.9 to 13.9)
16 (9.2; 5.4 to 14.6)
42 (24.3; 18.1 to 31.4)
13 (7.5; 4.1 to 12.5)
10 (5.8; 2.8 to 10.4)
123 (71.1; 63.7 to 77.7)
54 (31.2; 24.4 to 38.7)
29 (16.8; 11.5 to 23.2)
20 (11.6; 7.2 to 17.3)

12 months

AIMS2, Arthritis Impact Measurement Scales; NP/NP, no priority to no priority; NP/P, no priority to priority; P/NP, priority to no priority; P/P, priority to priority; RADAI, Rheumatoid Arthritis
Disease Activity Index.
* Significantly different from NP/NP (P < 0.05).
† Significantly different from P/P (P < 0.05).

AIMS2 Pain
RADAI

NP/NP (n = 10)

P/P (n = 96)

P/NP (n = 41)

P/P (n = 112)

NP/P (n = 10)

12 months

3 months

Table 3. Association between changes in the priority of pain and mean levels (95% CI) of patient-perceived pain and disease activity

AIMS2, Arthritis Impact Measurement Scales.

Mobility level
Walking and bending
Hand and finger function
Arm function
Self-care
Household tasks
Social activities
Support from family
Arthritis pain
Work
Level of tension
Mood

Baseline

Outcome, n (%) (exact 95% binomial CI)

Table 2. Patients who listed various areas of health from the AIMS2 as a priority for improvement at baseline and the 3-month and 12-month follow-ups
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Figure 1. Proportion (exact 95% binomial CI) of patients who listed the different areas of health as a priority for
improvement at baseline and the 3-month and 12-month follow-ups. *Significantly different from baseline after
Bonferroni correction for multiple comparisons (P < 0.05/36); no significant differences between 3-month and 12month follow-ups.

Most notable were the decreased priority of improvement in hand and finger function
and pain and the increased priority of household tasks. However, after Bonferroni
correction for multiple comparisons, only the decreased priority of pain reduction
retained significance. Although arthritis pain remained the major priority for im‐
provement during the study period, the proportion of patients who selected this health
area significantly decreased at the 3‐month follow‐up and remained stable thereafter.
Although priorities for improvement during treatment were fairly stable at the
group level, there was considerable intraindividual variation in priorities over time.
The proportion of patients who changed the priority classification of an aspect of health
(from either no priority to priority or from priority to no priority) at the two follow‐ups
ranged between 6.4% and 34.7% for the different aspects of health (see supplementary
table W1, available at http://ard.bmjjournals.com/supplemental). From the patients who
selected exactly three priorities both at baseline and after 3 months, only 19% selected
the same list of priorities on both occasions (12% between 3 and 12 months), 56% made
one change in their priority list (56% between 3 and 12 months), 23% selected two new
priorities (29% between 3 and 12 months) and 2% selected none of the priorities from
their previous list (3% between 3 and 12 months).
Individual changes in the priority status of pain at 3 and 12 months were related to
concurrent levels of pain and disease activity (Table 3). Patients who dropped pain
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from their priority list reported a significantly lower level of pain and disease activity
than patients for whom pain remained a priority for improvement. Conversely, pa‐
tients who changed pain from no priority to priority reported significantly more pain
and disease activity than patients who continued to exclude it as a priority. Changes in
the priority of pain improvement were not associated with different scores on the VAS‐
GH, HAQ‐DI and the physical, affect, social and role components of the AIMS2.

Discussion
This is the first study to examine the longitudinal course of patients’ priorities for
improvement in a cohort of patients with RA during anti‐TNF treatment. The results
suggest that, at a group level, patients’ priority rankings are fairly stable during 1 year
of treatment, despite major improvements in health status. Although pain reduction
becomes somewhat less important after 3 months of treatment, it remains the highest
priority of improvement for patients with RA. At the individual patient level, however,
priorities are not stable and appear to be associated with changes in disease state.
Our finding that improvements in pain and aspects of physical function are of pri‐
mary importance to patients with RA is consistent with previous studies,7,11–18 although
some studies have suggested that physical disability or loss of mobility and depend‐
ency on others may be more important problems than pain itself.32–34 In 1985, Gibson
and Clark12 found that 47% of 120 randomly selected patients with RA rated pain relief
and 21% rated increased physical activity as the most desirable objectives of their
treatment. A similar study of 250 patients with rheumatic disease showed that 66% of
the included 120 patients with RA ranked pain and 22% ranked disability as the most
important symptoms to be treated.14 Both studies, however, focused only on physical
aspects of RA and did not include any psychological or social dimensions of health.
Another study of 79 patients with various rheumatic diseases that did include psy‐
chosocial aspects of health reported that being free of pain was the symptom status
outcome that the majority of patients (63%) identified as the most important outcome of
treatment.7 The feeling of being in control was the mental health outcome rated most
important by the largest number of the patients (42%), activities involving the legs the
most important physical health outcome (38%) and working at a job or around the
house the most important social health outcome (62%). However, as the various dimen‐
sions of health were examined separately, this study did not assess the relative weight
or importance attached to the physical, psychological and social aspects of health.
Several studies have used the more comprehensive priority list from the AIMS2 to
describe patients’ priorities for improvement in mostly cross‐sectional RA populations.
In the validation study of the original AIMS2, 62% of 299 patients with RA designated
pain as a priority area.15 Next were walking and bending (49%), hand and finger func‐
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tion (47%), and household tasks (30%). Another study reported comparable priorities in
92 patients with RA for pain (67%), walking and bending (41%), and hand and finger
function (42%), but also a high priority for mobility (53%).11 Two previous studies in
Dutch patients with RA found similar high priorities for pain (74% and 75%, respec‐
tively), walking and bending (52% and 46%), and hand and finger function (41% and
38%), although in both studies household tasks was selected by <20% of the patients.17,18
Minnock et al16 found that 68% of 58 women with RA prioritised pain as an area of
health needing improvement. Surprisingly, walking and bending (25%) and hand and
finger function (25%) were less often selected as a priority in this study, whereas
household tasks and mood were selected by 44% and 26%, respectively. Finally, in a
recent study of 1024 patients with RA, pain was selected by 69%, walking and bending
by 33%, and hand and finger function by 24% of the patients.13
The distributions of priorities in our study are reasonably consistent with these
studies, with the exception of the relatively high priorities for hand and finger function
and pain at baseline. During treatment, however, the proportion of patients that se‐
lected hand and finger function and pain as a priority decreased to comparable levels,
as observed in the previous observations. Nonetheless, one other notable difference
between priorities observed in this study and most other studies remained visible at all
three assessments. The patients in this study more commonly selected aspects related
to work as a priority for improvement. This may be related to cultural differences in the
importance of being able to work, since a previous study in Dutch patients with RA
also found a high priority for work‐related aspects of health.18
This study also confirms the finding of Heiberg et al22 that pain improvement re‐
mains the top priority for patients with RA over time, despite marked improvements in
its intensity. Contrary to their findings, however, this study did show a significant
decrease in the number of patients that selected pain as an area for improvement after 3
months of treatment. Moreover, within individual patients, priorities often changed
and longitudinal changes in the priority for pain improvement were associated with
the achieved level of pain and disease activity at the respective follow‐up assessments.
This gives some support to the idea that the importance of particular outcomes to
patients may vary during different disease states and that existing measures may be
enhanced by taking account of these variations in priorities.20,21 However, as the current
sample size was too small to permit extensive subgroup analyses, this association has
yet to be confirmed for other areas of health.
The finding that pain remained the most selected priority for improvement during
treatment may indicate that the improvements in pain (although significant at a group
level) were still not large enough to lead to an “acceptable” level of pain for most
individual patients. Although no established standards exist for a patient‐acceptable
symptom state on the AIMS2, the results showed that patients who dropped pain as a
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priority for improvement had a mean pain score of about 3.5 on the AIMS2 pain scale.
However, at both the 3‐month and 12‐month follow‐ups, <40% of the patients actually
achieved a pain score below 3.5.
Limitations
The study has some limitations. The first concerns the use of the priority list of the
AIMS2 questionnaire to measure priorities for improvement. This priority list may not
include all aspects of health that are important to patients with RA. For instance, the list
does not include fatigue and general wellbeing, which have been identified by patients
as important outcomes of treatment.20,35–37 In addition, different dimensions of health
are represented by different numbers of items on the priority list, which may have
influenced the results. Finally, despite clear instructions to the contrary accompanying
the priority list, it was possible for patients to select >3 priorities for improvement.
However, as <5% of the patients selected >3 items at the different assessments, this is
not likely to have significantly affected the results.
Another limitation concerns the generalisability of the current findings. Medical in‐
terventions such as anti‐TNF treatment are primarily aimed at improving the patho‐
physiological processes of inflammation. Consequently, primary signs and symptoms
such as pain, swollen and tender joints and impaired function are most likely to im‐
prove. Although theoretically, psychosocial aspects are induced by the disease process
and should improve also in case of effective therapy, specific psychosocial interven‐
tions may very well result in different priority distributions.
Finally, as the duration of this study was limited to 1 year, no causal conclusions
can be drawn about long‐term changes in patients’ priorities. A recent qualitative study
in patients with RA suggested that the relative importance of different aspects of health
changes as the disease progresses.20 Patients reported that pain was most important in
their early disease, and that mobility and independence were more important in later
disease. However, to date there is no quantitative evidence that disease duration has
long‐term effects on patients’ priorities for outcome improvement.21
Conclusion
This study suggests that patients’ priorities for improvement are fairly stable over time,
although individual priorities can change as a result of effective treatment. Pain reduc‐
tion remains the most important priority for patients with RA, even after 1 year of anti‐
TNF treatment.
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Mobility level
Walking and bending
Hand and finger function
Arm function
Self-care
Household tasks
Social activities
Support from family
Arthritis pain
Work
Level of tension
Mood

57 (32.9)
73 (42.2)
99 (57.2)
25 (14.5)
11 (6.4)
28 (16.2)
16 (9.2)
5 (2.9)
153 (88.4)
50 (28.9)
20 (11.6)
13 (7.5)

Baseline
priority for
improvement
120 (69.4)
122 (70.5)
113 (65.3)
149 (86.1)
158 (91.3)
139 (80.3)
155 (89.6)
162 (93.6)
122 (70.5)
127 (73.4)
149 (86.1)
154 (89.0)

No change
29 (16.8)
26 (15.0)
38 (22.0)
17 (9.8)
8 (4.6)
8 (4.6)
11 (6.4)
4 (2.3)
41 (23.7)
23 (13.3)
9 (5.2)
10 (5.8)

Change from
priority to
no priority

3 months

24 (13.6)
25 (14.5)
22 (12.7)
7 (4.0)
7 (4.0)
26 (15.0)
7 (4.0)
7 (4.0)
10 (5.8)
23 (13.3)
15 (8.7)
9 (5.2)

Change from
no priority
to priority

120 (69.4)
113 (65.3)
117 (67.6)
155 (89.6)
153 (88.4)
127 (73.4)
154 (89.0)
159 (91.9)
120 (69.4)
119 (68.8)
146 (84.4)
153 (88.4)

No change

25 (14.5)
29 (16.8)
32 (18.5)
9 (5.2)
7 (4.0)
25 (14.5)
9 (5.2)
6 (3.5)
26 (15.0)
25 (14.5)
12 (6.9)
6 (3.5)

Change from
priority to
no priority

12 months

28 (16.2)
31 (17.9)
24 (13.9)
9 (5.2)
13 (7.5)
21 (12.1)
10 (5.8)
8 (4.6)
27 (15.6)
29 (16.8)
15 (8.7)
14 (8.1)

Change from
no priority
to priority

Supplementary table W1. Number of patients (%) who did or did not change the priority classification the different aspects of health between baseline and the 3-month
follow-up and between the 3-month and 12-month follow-up.
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Abstract
The assessment of clinically meaningful changes in patient‐reported pain has become
increasingly important when interpreting results of clinical studies. However, pro‐
posed response criteria, such as the minimal clinically important difference, do not
correspond with the growing need for information on truly meaningful, individual
improvements. The aim of the present study was to investigate satisfactory improve‐
ments in pain from the patient’s perspective. Data were collected in a 2‐week prospec‐
tive study of 181 arthritis patients treated with a local corticosteroid injection. Baseline
and follow‐up pain were assessed on 100 mm visual analogue scales for pain intensity
(VAS‐PI). At baseline, patients also marked a hypothetical level on a VAS‐PI repre‐
senting a satisfactory improvement in pain. Patient‐perceived satisfactory improve‐
ment (PPSI) was constructed using a 5‐point categorical rating of change scale at fol‐
low‐up as the anchor. PPSI was associated with a minimal reduction of 30 mm or 55%
on the VAS‐PI. Since absolute change in pain associated with satisfactory improvement
proved highly dependent on baseline pain, percent change scores performed better in
classifying improved patients. The 55% threshold for satisfactory improvement was
consistent over the course of treatment and reasonably consistent across groups of
patients. Our data suggest that PPSI is a clinically relevant and stable concept for
interpreting truly meaningful improvements in pain from the individual perspective.
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Introduction
In recent years, both clinicians and investigators have become increasingly interested in
the patient’s perspective on the meaning of changes on core outcome measures.1 A
commonly used method to determine thresholds for patient‐perceived meaningful
change is to compare changes in pain scores with patients’ global ratings of the mag‐
nitude of change.2,3 Variations on this approach have been used to define the minimal
clinically important difference (MCID) in pain in various clinical settings.4–9
A frequently overlooked concern with this approach is that it actually mixes per‐
spectives.10 Whereas the patient rates the magnitude of change, the investigator deter‐
mines which rating serves as the cut‐off for important or satisfactory improvement.
Another concern is that patients are often unable to accurately recall their initial pain
and that retrospective self‐reports of pain relief do not always reflect true changes in
pain.11–13 Instead of comparing pre‐treatment and current pain, these patients seem to
focus mainly on the acceptability of their current status when judging the magnitude of
change.14–17
To address these problems Tubach et al18 recently suggested to complement the
MCID with the patient acceptable symptom state (PASS), an absolute value on the
follow‐up measure beyond which patients consider themselves well. The PASS does
not deal with changes, but concentrates on the concept of achieving a satisfactory state.
In this sense, the concept of the patient‐derived PASS is very similar to arbitrarily
defined or data driven concepts as adequate analgesia19 and low disease activity state.20
Since achieving adequate pain relief is the ultimate goal of pain treatment, the PASS
is a clinically relevant concept. Moreover, the patient driven PASS meets the growing
need for measures of major improvement from the patients’ perspective as opposed to
measures of minimal important difference.1,21 A drawback of its use, however, is that it
entails separate analyses for patients achieving a relevant change and patients achiev‐
ing an acceptable state.
This study presents an investigation into meaningful changes in pain from the pa‐
tient’s perspective that combines the strengths of both the MCID and the PASS. The
first objective of the study was to assess the magnitude of change on the VAS‐PI that
most closely represents patient‐perceived satisfactory improvement (PPSI) in arthritis
patients with localized musculoskeletal pain. The second objective was to investigate
the stability of PPSI across groups of patients. Since patients’ perceptions may also
change over the course of treatment, the third objective was to examine whether PPSI
corresponds with the change in pain that patients before treatment consider necessary
for satisfactory improvement.
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Methods
Patient selection and study design
Participants were recruited at the outpatient rheumatology clinic. All consecutive
patients with localized musculoskeletal pain and an indication for a local corticosteroid
injection were asked to participate. Patients were excluded if they were aged <16 years
or unable to mark a visual analogue scale for pain intensity (VAS‐PI). The study did not
interfere with usual treatment.
Prior to the injection, patients indicated the average level of localized pain in the
past week on a 100 mm, unmarked VAS‐PI with endpoints “no pain” and “unbearable
pain”. Subsequently, patients marked the level of pain that would represent a satisfac‐
tory improvement on a separate VAS‐PI. After 2 weeks, a follow‐up questionnaire was
mailed to the patients. After marking the VAS‐PI for pain in the past week, patients
judged the change in pain by answering the following question: “Compared to 2 weeks
ago (before the local injection) the pain in the injected area is…” The response catego‐
ries were “worse”, “unchanged”, “unsatisfactory improved”, “satisfactory improved”
and “good to very good improved”.
Analyses
Statistics. Statistical analyses were performed using SPSS 11.0 for Windows. The valid
use of parametric statistics was verified by testing for normal distribution of the vari‐
ables (Kolmogorov–Smirnov test, normal distribution assumed when P > 0.05). When
the assumption of normality was not met, non‐parametric statistics were used. P values
<0.05 were considered to indicate statistical significance. The mean and standard
deviation (SD) were used for descriptive statistics unless otherwise specified.
Patients’ judgments of change. To study meaningful changes in pain, an anchoring
method based on the patient’s judgment of change at follow‐up was used. This cate‐
gorical rating scale, however, has not been previously validated. Supporting evidence
for its valid use as an external anchor would be an appreciable relationship between
patients’ ratings of change and actual changes on the VAS‐PI.16 To explore this relation‐
ship, the categorical ratings were compared with absolute change scores (VAS‐PI
follow‐up – VAS‐PI baseline) and percent change scores ((absolute change / VAS‐PI
baseline) x 100)) by means of one‐way analyses of variance (ANOVAs) followed by
post hoc multiple comparisons (Bonferroni adjustment). Secondly, Spearman rank
correlation coefficients of the categorical rating scale with absolute and percent change
in pain on the VAS‐PI were calculated. Correlations ≥0.5 were considered indicative for
the valid use of the rating scale.15,22
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Patient‐perceived satisfactory improvement on the VAS‐PI. Patient‐perceived satisfactory
improvement (PPSI) was defined as the change in pain on the VAS‐PI associated with a
minimal rating of satisfactory improvement at follow‐up. Ratings of “satisfactory
improved” and “good to very good improved” were pooled to define satisfactory
improved patients. Patients were considered unimproved when they rated themselves
as worsened, unchanged or unsatisfactory improved. To evaluate the change in pain
that was most closely associated with PPSI, receiver operating characteristic (ROC)
curves were computed for both absolute and percent change scores.23,24 As opposed to
the analyses of group means, as suggested by Jaeschke et al,25 ROC analysis offers the
opportunity to study patient‐perceived improvement at the individual level. An area
under the ROC curve (AUC) ≥0.7 was considered adequately accurate in classifying
satisfactory improved patients.26 The change score with the highest combination of
sensitivity and specificity was selected as the optimal cut‐off point for PPSI. The com‐
parative accuracy of absolute and percent change scores was determined by comparing
the areas under the curve.27
Consistency of PPSI over groups of patients. The consistency of PPSI across baseline
demographic and clinical variables was investigated using the data of patients who
rated their pain as satisfactory or good to very good improved. Dependency of absolute
change on baseline VAS‐PI scores was determined by linear regression analysis. The
consistency of absolute change over age and disease duration was assessed using
Pearson correlation coefficients and the differences between men and women and
between the five primary diagnoses were investigated using an independent t test and
a one‐way ANOVA. Since percent change in these patients was not normally distrib‐
uted, the non‐parametric Spearman rank correlation coefficient, Mann–Whitney U test
and Kruskal–Wallis H tests, were used to assess the stability of percent change scores.
Consistency of PPSI over the course of treatment. To assess whether patient’s perceptions of
satisfactory improvement had changed over the course of treatment, the mean actual
change scores of improved patients were compared with the mean change scores
patients initially judged necessary to be satisfied. The agreement between actual and
initially defined change scores of satisfactory improved patients was calculated using
the intraclass correlation coefficient (ICC). ICCs were considered excellent when >0.75,
fair to good when ≥0.40 ≤0.75 and poor when <0.40.28 Since the ICC does not provide
information on the magnitude of within‐person differences, a Bland–Altman plot of the
difference against the average of the actual and initially defined change scores was
constructed.29
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Results
Patient characteristics
Between May and December 2004, 200 patients agreed to participate in the study and
completed the baseline questionnaire. Despite sending reminders, 6 follow‐up ques‐
tionnaires were not returned. Thirteen follow‐up questionnaires were not interpretable.
Descriptive baseline characteristics of the included patients are listed in Table 1.
Table 1. Baseline demographic and clinical characteristics (N = 181)
Age in years (mean ± SD)
Gender (% female/male)
Primary diagnosis
Rheumatoid arthritis (%)
Osteoarthritis (%)
Psoriatic arthritis (%)
Tendinitis/bursitis (%)
Other (%)
Disease duration (median, range)
VAS-PI (mean ± SD)

59.5 ± 14.7
70.7/29.3
37.0
17.7
8.8
8.3
28.2
5, 0–52
58.6 ± 24.0

There were no significant differences in baseline VAS-PI scores between patients based on primary diagnosis (ANOVA) and
baseline pain was not related to age (Pearson r). Women tended to report more pain then men, although this difference was
not significant (60.9 ± 24.1 vs. 53.2 ± 23.1 mm, t(179) = –1.96, P = 0.052). Patients with longer disease duration reported
more pain (Spearman r = 0.14, P < 0.05).

Patients’ judgments of change
ANOVAs showed that absolute and percent change scores on the VAS‐PI were signifi‐
cantly different – in the expected direction – between groups based on the patients’
ratings of change (Table 2). Both absolute and percent change scores were significantly
different between satisfactory improved patients and worsened, unchanged, or unsatis‐
factory improved patients. The association between patient‐perceived ratings of change
and actual change scores was supported by moderate (Spearman r = –0.51, P < 0.001) to
good (Spearman r = –0.70, P < 0.001) correlation for absolute and percent change,
respectively.
Patient‐perceived satisfactory improvement on the VAS‐PI
Figure 1 presents the ROC curves for absolute and percent change on the VAS‐PI at 2‐
week follow‐up, associated with patients’ ratings of satisfactory or good to very good
improvement. Both absolute and percent change scores had good diagnostic power in
identifying satisfactory improved patients, with AUCs of 0.80 (95% CI: 0.73–0.85, P <
0.0001) and 0.86 (95% CI: 0.80–0.91, P < 0.0001), respectively. The better overall accuracy
of PPSI expressed as a percent change score was represented by a significantly higher
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Table 2. Group level analysis of mean change in pain on the VAS-PI (in mm) at follow-up associated with
categories of patient-perceived rating of change (N = 181)
Absolute change
(mean ± SD)a
Worsened (n = 3)
Unchanged (n = 17)
Unsatisfactory improved (n = 49)
Satisfactory improved (n = 76)
Good to very good improved (n = 35)

16.3 ± 21.0a
–2.8 ± 18.9a
–16.3 ± 19.8a
–37.2 ± 25.4b
–43.5 ± 23.5b

Percent change
(mean ± SD)b
35.5 ± 42.8a
–6.7 ± 38.2a,b
–22.7 ± 31.3b
–56.1 ± 34.6c
–85.6 ± 15.5d

One-way ANOVA: F(4,175)=18.0, P < 0.001.
One-way ANOVA: F(4,175)=34.5, P < 0.001. Means in the same column that do not have the same subscript differ at P <
0.05 (Bonferroni adjustment).

a
b

AUC for percent change scores (P < 0.05). The optimal cut‐off point for an absolute
change in pain was –30 mm, corresponding to a sensitivity of 0.68 (95% CI: 0.58–0.76)
and specificity of 0.84 (95% CI: 0.73–0.92). The best cut‐off for a percent change from
baseline was –54.6%, with a sensitivity of 0.74 (95% CI: 0.65–0.82) and a specificity of
0.91 (95% CI: 0.82–0.97).
1.0
0.9

Sensitivity (true positives)

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

percent change
absolute change

0.0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
1 – Specificity (false positives)

Figure 1. Receiver operating characteristic curves for absolute and percent change in pain on the VAS-PI at 2-week follow-up
associated with PPSI (N = 181). ▼ = Optimal cut-off point: absolute change = –30 mm (sensitivity 0.68, specificity 0.84);
percent change = –54.6% (sensitivity 0.74, specificity 0.91). AUC absolute change = 0.80 (95% CI: 0.73–0.85); AUC percent
change = 0.86 (95% CI: 0.80–0.91); P < 0.001 for difference between AUCs.
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Consistency of PPSI over groups of patients
The results from the ROC analyses indicated that percent change scores performed
better in identifying satisfactory improved patients than absolute change scores. This
dependency of PPSI on baseline pain was confirmed by analysis of the change scores of
satisfactory and good to very good improved patients (n = 111). The relation between
absolute change in pain and baseline pain is illustrated in Figure 2. Patients with high
baseline pain required greater absolute reductions in pain to reach a satisfactory im‐
provement (r2 = 0.58, P < 0.001). The magnitude of both absolute and percent change in
pain was not related to age or disease duration and did not vary between groups based
on primary diagnosis. However, absolute change scores in female patients were signifi‐
cantly larger than those in male patients (–42.0 ± 25.4 vs. –31.2 ± 22.1 mm, t(109) = 2.03,
P < 0.05). Percent change scores did not significantly differ between men and women.
40

Absolute change in pain (mm)
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Figure 2. Scatter plot of absolute change in pain in satisfactory or good to very good improved patients related to baseline pain
intensity (n = 111). The straight line represents the linear regression line through the data points
(r2 = 0.58, P < 0.001), demonstrating the dependency of PPSI on baseline pain.

Consistency of PPSI over the course of treatment
The absolute change in pain that patients (N = 181) initially considered necessary to
achieve a satisfactory improvement was –32.0 ± 19.7 mm, corresponding to a percent
change of –54.7 ± 27.8%. The actual change scores of satisfactory improved patients (n =
76) were adequately correlated with the initially defined satisfactory change scores
(ICC = 0.61). However, Bland–Altman analysis (Figure 3) showed that actual change
scores were systematically larger than initially defined change scores (mean difference:
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6.1 ± 19.9 mm; paired t test, P < 0.05). As expected, this difference was weakly related to
the magnitude of actual change in pain (Pearson r = 0.23, P < 0.05), indicating that
patients with relatively high actual change scores had improved more than they ini‐
tially considered necessary for satisfactory improvement. The difference between
initially defined and actual change in pain was highly variable, as represented by the
relatively wide limits of agreement (±39.0 mm) of the Bland–Altman plot. Since system‐
atic bias was only moderate, the predominant source of error, however, was due to
random variation instead of a systematic difference between actual and initially de‐
fined satisfactory improvement.

80

Difference actual – initially defined change (mm)

60
40
20
0
-20
-40
-60
-80
-100

-80

-60

-40

-20

0

20

Average actual and initially defined change (mm)

Figure 3. Agreement between actual and initially defined change for satisfactory improvement within satisfactory improved
patients (n = 76). The dashed lines represent the 95% limits of agreement (–32.9 and 45.1 mm). The horizontal solid line
represents the mean difference between both change scores (6.1 mm).

Discussion
This study presents the PPSI as a new outcome for individual, within‐person im‐
provement in pain intensity. Defining meaningful improvement is becoming increas‐
ingly important in interpreting the effectiveness of the treatment of pain. However,
currently used data driven constructs for identifying clinical improvements such as the
MCID do not satisfy the need for information on relevant changes from the patient’s
perspective. PPSI is assessed using patients’ judgments of satisfactory change as the
only criterion and prevents arbitrarily chosen cut‐off points on the external anchor.
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Moreover, it gives a better representation of relevant change since patients tend to
judge changes based on the acceptability of their present state. As such, it allows for a
patient‐centred approach in determining thresholds for true meaningful change, which
combines the strengths of both the MCID and the PASS.
In the present study, the threshold for PPSI in musculoskeletal pain was best repre‐
sented by a decrease on the VAS‐PI of at least 55% or 30 mm. This threshold is charac‐
terized by a high sensitivity and specificity, supporting the responsiveness of the VAS‐
PI in measuring musculoskeletal pain. The magnitude of change required to achieve
PPSI is considerably larger than most current definitions of meaningful change, such as
the proposed 30% improvement criterion.30 In fact, it corresponds more closely with the
formally most often used 50% pain relief threshold.31,32 Although this higher threshold
is neither supported by empirical research33 nor has its importance to patients been
established,34 a 50% reduction in pain does have clinical intuitive appeal as a threshold
for satisfactory improvement.31 The difference in magnitude between PPSI and the
previously established MCIDs on the VAS‐PI could have several possible explanations.
The difference could be related to the specific clinical setting of this study, the patients’
demographic characteristics or diverging patient expectations. A more likely explana‐
tion, however, is that patients are not as easily satisfied with an improvement in pain as
investigators are. Changes in pain may need to exceed the cut‐offs defined by investi‐
gators to be considered satisfactory by patients. Evidence supporting this assumption is
that the 55% or 30 mm cut‐off for satisfactory improvement is in close accordance with
recent studies examining patient‐perceived, relevant improvements on the VAS‐PI.
Concepts defined as “adequate pain treatment”,35 “important improvement or recov‐
ery”36 or “considerable improvement”37 show similar cut‐off points. As such, the cut‐off
for satisfactory improvement seems to answer the growing need for definite, relevant
response criteria as opposed to minimal detectable responses.21,38–40
The present study confirms that patient‐perceived improvement is not uniformly
distributed over the range of the VAS. Whereas initially important improvements were
considered to be absolute values,41,42 more recently it was shown that the magnitude of
a MCID increases as baseline pain intensity increases.6,7,43,44 This dependency on base‐
line pain status also applies to satisfactory improvements. Patients with high baseline
pain need larger reductions in pain to consider themselves satisfactory improved. The
ROC analyses also indicate that the diagnostic accuracy of the VAS‐PI in discriminating
between satisfactory and not‐satisfactory improved patients increases when change
scores are expressed as a percent change from baseline. Like MCID, PPSI is thus best
represented as a percent change from baseline.
The magnitude of a satisfactory improvement proves to be consistent across groups
of patients, except for gender. The lower absolute value of PPSI in men can be partly
explained by their lower baseline pain scores, since percent change scores were more
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consistent between men and women. PPSI is also consistent over the course of treat‐
ment. Retrospective judgements of satisfactory improvement are adequately correlated
with the change in pain patients at baseline consider satisfactory. The relatively wide
limits of agreement between actual and initially defined satisfactory change scores may
be due to the inherent problem of high measurement error associated with the use of
visual analogue scales.45–47
The results of the study support the valid use of the 5‐point categorical rating scale
as an anchor to assess PPSI. The rating scale allows for a clear distinction between
satisfactory and unsatisfactory improved patients. Moreover, the categorical rating
scale correlates adequately with the absolute change on the VAS‐PI and good with
percent change from baseline. However, the assumption that the categorical rating
scale is also a reliable standard for measuring change could be a concern. The design of
the study did not allow for an assessment of the reliability of this scale. This is a com‐
mon problem for global rating scales, since internal consistency (Cronbach’s α) cannot
be computed for a single‐item scale and test‐retest studies are often complicated or
impractical.17 Future studies are required using this scale on successive occasions in
patients with a stable VAS‐PI after the first follow‐up, in order to assess the test‐retest
reliability of the categorical rating scale.
Another concern is the exclusive focus on improvements in pain. Since only three
patients indicated an increase in pain, clinically meaningful deteriorations on the VAS‐
PI could not be calculated. The magnitude of the change that patients perceive as
meaningful may differ between improvements and deteriorations.16,22,48 The goal of this
investigation and most clinical studies, however, was to study important improvement
since this is the result that clinicians and researchers are usually most interested in.
Moreover, the correlation between actual changes in satisfactory improved patients
and initially defined changes may have been influenced by a testing effect, i.e. patients
may have recalled the position they originally marked on the VAS‐PI that would
constitute satisfactory improvement.
A final issue concerns the generalizability of the findings. In the current sample,
only patients who were treated with a corticosteroid injection were included. These
injections are usually administered to patients who experience an exacerbation of pain.
The relatively acute nature of their pain may have influenced patients’ ratings of their
pain and improvement. To determine the generalizability of the study, the findings
should be confirmed in different clinical settings. Moreover, the magnitude of PPSI
may very well differ for other outcome domains, such as physical functioning, global
health status or quality of life. Since the procedures for assessing PPSI can be applied to
all patient‐reported outcomes, meaningful improvements from the patient’s perspec‐
tive can also be determined for these outcome domains.
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In conclusion, PPSI is a clinically relevant and stable concept and can be used to as‐
sess true meaningful change in pain from the patient’s perspective. Its straightforward
character and analyses allows for the unambiguous assessment of satisfactory im‐
proved patients. The application of this measure in future clinical studies could lead to
new standards for defining clinically meaningful improvement in pain and other
outcome domains.
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Abstract
Objective. To study the agreement between patients’ actual baseline assessments of pain
and global health before treatment and retrospective assessments collected 2 weeks
after treatment.
Methods. Data were collected in a prospective study of 200 rheumatology outpatients
treated with a local corticosteroid injection. At baseline and 2‐week follow‐up, localized
pain and global health were assessed on 100 mm visual analogue scales. The follow‐up
questionnaire was extended with a retrospective assessment of pain and global health
before treatment.
Results. At follow‐up patients slightly overestimated the severity of pain and global
health before treatment. Actual and retrospective assessments were adequately corre‐
lated (pain: rs = 0.73; global health: rs = 0.67). Bland–Altman analysis showed that both
pain and global health were characterized by high intra‐individual variation between
actual and retrospective assessments, with the 95% limits of agreement (–37.3 to 32.3
mm for pain and –49.7 to 37.8 mm for global health) far exceeding proposed values for
minimal clinically important differences.
Conclusion. Over a 2‐week interval, patients’ retrospective assessments of baseline pain
and global health are fairly accurate and adequately correlated with actual baseline
scores. At the group level, retrospective assessments can provide acceptable data on
baseline pain and global health. The wide variability between actual and retrospective
assessments, however, indicates that even over short time intervals there is poor indi‐
vidual agreement between the two methods.
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Introduction
The assessment of changes in patient‐perceived pain and global health plays a key role
in both clinical trials and routine practice. In clinical practice, physicians often rely on
patients’ retrospective accounts of previous states or perceived changes in state to
evaluate the effectiveness of treatment. In clinical trials, on the other hand, retrospec‐
tive measurement is usually discouraged1 and patients’ retrospective perceptions of
change or baseline states are rarely measured. However, prospective research designs
are usually expensive and time consuming, and sometimes impractical or even impos‐
sible.2,3 In these situations, retrospective assessments of baseline health states collected
at follow‐up could provide an attractive alternative, provided that these assessments
yield reasonably accurate data.
The main concern with retrospective research designs is the extent to which patients
are able to accurately recall their symptoms or overall health before treatment.1,4–6 In
patients with arthritis, pain is the most prominent symptom and is best measured with
a visual analogue scale (VAS).7 Several studies have investigated the accuracy of pain
recall, but their findings vary considerably. Whereas some found that patients are quite
able to recall previous pain states,8–12 others concluded that recall is inaccurate or
systematically biased.13–19
Besides patient‐perceived pain, the VAS for patient global health status has become
a central outcome measure in rheumatology. In contrast to pain recall, however, very
little is known about patients’ ability to remember previous global health states. Two
studies that have examined similar constructs, indicate that recall of global health may
be susceptible to error and bias.20,21 Moreover, it would seem plausible that patients
generally will have more difficulties in accurately recalling general health states than
concrete symptoms such as pain.6,21
One important factor in recalling pre‐treatment pain or global health is the time
between the actual and the retrospective assessment. Most studies on pain recall in
chronic pain patients have used long time intervals between both assessments, ranging
from several months to years. Since errors in pain recall generally get worse with the
passage of time,22–24 retrospective assessments after a relatively short time interval may
yield sufficiently reliable data.
Finally, an additional drawback of studies comparing actual and retrospective as‐
sessments is their reliance on comparison of means and correlation analysis, which are
likely to overestimate the actual agreement. A more informative measure of agreement
was developed by Bland and Altman,25 who suggested to plot the absolute individual
differences between both methods against their mean and comparing their 95% limits
of agreement with a clinically acceptable difference between the two methods.
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The aim of the present study was therefore to examine the agreement between pa‐
tients’ actual assessments of baseline pain and global health and retrospective assess‐
ments collected after a relatively short period of 2 weeks, using additional Bland–
Altman analyses.

Materials and methods
Patients
The data for this study were collected at the outpatient rheumatology clinic. Arthritis
patients older than 16 years who experienced localized musculoskeletal pain and who
were treated with a local corticosteroid injection were eligible for inclusion. Informed
consent was obtained from all patients.
Measurements
The study consisted of two serial assessments. The baseline assessment was completed
during the patient’s visit at the outpatient clinic, just before the injection procedure. The
2‐week follow‐up questionnaire was mailed to the patients. At baseline and follow‐up,
average localized pain and global health in the past week were measured on 100 mm,
unmarked VASs, anchored by “no pain – unbearable pain” and “very well – very
poor.” At the end of the follow‐up questionnaire, patients were asked to recall their
average level of pain and global health in the week before the injection on identical
VASs (e.g., In general, how much pain did you experience in the affected joint in the
week before the local injection?).
Statistical analysis
Normal distribution of age, disease duration, VAS scores and differences between
actual and retrospective VAS scores was examined by the Kolmogorov–Smirnov (K–S)
test and inspection of normality plots. Since several VAS scores were not normally
distributed (K–S, P < 0.05), all comparisons were conducted using non‐parametric tests.
Differences between actual and retrospective assessments were tested using paired
Wilcoxon signed ranks tests, with Hodges–Lehmann estimates for median differences
and 95% confidence intervals (CI). Correlations between actual and retrospective
assessments were expressed using Spearman’s rank correlation coefficient (rs). Individ‐
ual agreement between the two methods of baseline assessment was assessed by plot‐
ting the difference between both assessments against their mean.25
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Results
Patient characteristics
In the period between May and December 2004, 200 consecutive patients were re‐
cruited. Six patients (3%) did not return the follow‐up questionnaire and 13 patients
(6.5%) did not complete the retrospective assessments. Data from these patients were
excluded from further analyses. Baseline characteristics of the excluded patients did not
differ from the included patients. The descriptive characteristics of the 181 included
patients are shown in Table 1.
Table 1. Patient baseline characteristics and actual baseline, follow-up and retrospective baseline VAS scores
from the included patients
Age (years), median (IQR)
Female, n (%)
Primary diagnosis
Rheumatoid arthritis, n (%)
Osteoarthritis, n (%)
Psoriatic arthritis, n (%)
Tendinitis / bursitis, n (%)
Other, n (%)*
Disease duration (years), median (IQR)
Baseline pain (VAS, 0–100 mm), median (IQR)
Follow-up pain (VAS, 0–100 mm), median (IQR)
Retrospective baseline pain (VAS, 0–100 mm), median (IQR)
Baseline global health (VAS, 0–100 mm), median (IQR)
Follow-up global health (VAS, 0–100 mm), median (IQR)
Retrospective baseline global health (VAS, 0–100 mm), median (IQR)

60 (51–71)
128 (71)
67 (37.0)
33 (18.2)
16 (8.8)
15 (8.3)
50 (27.6)
4 (0–11)
61.0 (46.0–78.0)
25.5 (10.0–47.0)
67.0 (45.5–79.0)†
38.0 (10.5–59.0)
31.0 (9.0–48.0)
46.0 (20.5–63.5)‡

IQR: interquartile range, VAS: visual analogue scale.
* Includes several diagnoses such as polymyalgia rheumatica, shoulder complaints, and gout.
† Significantly different from actual baseline pain, Wilcoxon (2-tailed), Z = –2.02, Hodges–Lehmann estimated median
difference –2.5 mm, 95% CI: –4.5 to 0, P = 0.044.
‡ Significantly different from actual baseline global health, Wilcoxon (2-tailed), Z = –3.60, Hodges–Lehmann estimated median
difference –5.0 mm, 95% CI: –8.0 to –2.5, P < 0.001.

Difference between actual and retrospective baseline assessments
Two weeks after treatment patients slightly overestimated the severity of their baseline
pain (estimated median difference –2.5, 95% CI: –4.5 to 0) and global health (estimated
median difference –5.0, 95% CI: –8.0 to –2.5). The difference between actual and retro‐
spective assessments was correlated with the respective actual level of pain or health
before treatment (pain rs = 0.28, 95% CI: 0.14 to 0.41; global health rs = 0.34, 95% CI: 0.21
to 0.47) and the prospective change in pain or health between baseline and follow‐up
(pain rs = 0.27, 95% CI: 0.13 to 0.40; global health rs = 0.50, 95% CI: 0.38 to 0.60). Patients
with low baseline pain or global health tended to exaggerate its severity afterwards,
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while patients with high baseline scores tended to underestimate baseline states. More‐
over, prospectively improved patients tended to underestimate baseline severity,
whereas patients whose condition deteriorated tended to overestimate baseline sever‐
ity. Differences between both methods of baseline assessment were not significantly
correlated with patients’ baseline characteristics and present level of pain or health
status at the moment of recall.
Correlation between actual and retrospective baseline assessments
The retrospective assessments of baseline pain and global health correlated adequately
with the actual baseline assessments (pain rs = 0.73, 95% CI: 0.65 to 0.79; global health rs
= 0.66, 95% CI: 0.57 to 0.74).
Agreement between actual and retrospective baseline assessments
Bland–Altman analysis of the difference between actual and retrospective baseline
assessments against the mean of both methods (Figure 1 and Figure 2) confirmed that
the systematic bias between actual and retrospective assessments was small. Both pain
and global health were, however, characterized by high intra‐individual variation, with
the 95% limits of agreement ranging from –37.3 to 32.3 mm for pain and 49.7 to 37.8
mm for global health.
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Figure 1. Individual agreement between actual and 2-week retrospective assessments of baseline pain on the VAS. The
horizontal solid line represents the mean difference (bias) between both change scores (–2.5 mm). The dashed lines represent
the 95% limits of agreement (mean difference ± 1.96 SD of the difference), ranging from –37.3 to 32.3 mm.
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Figure 2. Individual agreement between actual and 2-week retrospective assessments of baseline global health on the VAS.
The horizontal solid line represents the mean difference (bias) between both change scores (–6.0 mm). The dashed lines
represent the 95% limits of agreement (mean difference ± 1.96 SD of the difference), ranging from –49.7 to 37.8 mm.

Discussion
Prospective measurement of changes in patient‐reported outcomes such as pain and
global health is the gold standard for clinical research. In this study we investigated
whether patients’ baseline pain and global health states can be reliably assessed retro‐
spectively. The results of the study indicate that although retrospective assessments of
baseline pain and global health are fairly accurate at the group level and adequately
correlated with actual baseline scores, there is poor agreement within individual pa‐
tients.
The results showed that, as a group, patients tended to overestimate both the sever‐
ity of baseline pain and global health retrospectively. This tendency of patients to
overestimate the severity of their pre‐treatment situation has been reported in previous
studies.15–17,19–22 Two possible theoretical explanations have been proposed for this
systematic bias in recall. The first explanation is motivational bias (e.g., cognitive
dissonance or social desirability), where patients who have undergone a treatment will
be motivated to exaggerate the benefits of that treatment.4 The second explanation is
response shift bias, which refers to a change in the meaning of one’s self‐evaluation of
their health status as a result of a change in their internal standards, values or concep‐
tualization of the measured construct.26 However, since the patients in this study were
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asked to recall their baseline status, as opposed to give a renewed judgment with the
insights they have now (a so‐called then‐test), true response shift could not be assessed.
In accordance with other pain studies,13,22 the differences between actual and retro‐
spective assessments in this study were related to the actual baseline level of pain or
global health and its prospective change. However, the accuracy of recall was not
influenced by the present level of pain or global health at the moment of recall, as
previously suggested.11,22,27,28
Although the group differences between actual and retrospective assessments in
this study were statistically significant, their small magnitude suggests that they are not
likely to be of clinical significance. Several studies have demonstrated that patient‐
perceived pain and global health on the VAS have poor test‐retest reliability and high
random measurement error compared to multi‐item measures.29,30 The observed differ‐
ences on the VAS can therefore not be reliably distinguished from random error.
The small average differences between retrospective and actual assessments and the
adequate correlation between them, would suggest that retrospective assessments after
a 2‐week period can capture quite reliable data on baseline pain and global health at
the group level. However, within individual patients, the difference between actual
and retrospective assessments proved to be highly variable and subject to error. Al‐
though there are no established rules for clinically acceptable differences between the
two methods, using retrospective assessments should at the least not lead to different
conclusions about the efficacy of treatment. In this study, however, the 95% limits of
agreement of the Bland–Altman plots far exceeded proposed values of approximately
15–20 mm for minimal clinically important improvements in pain and global health.31,32
Using patients’ retrospective instead of actual baseline assessments to measure change
over treatment, could thus result in a high number of patients being incorrectly classi‐
fied as having significantly improved or deteriorated.
Although several previous studies have examined patients’ recall of pain, this study
is one of the first to examine patients’ ability to recall previous global health states. The
findings support the assumption that patients’ memory of global health status is even
more problematic than their recall of pain. Recall bias was larger in global health
assessments, and patients’ actual and retrospective assessments of global health were
less strongly correlated. Moreover, Bland–Altman analyses indicated that actual and
retrospective assessments of global health were more susceptible to intra‐individual
variability. This suggests that patients have more trouble remembering previous global
health states than previous pain states.
Some reservations should be made regarding the generalisability of the present
findings. Firstly, the study population included patients with heterogeneous diagnoses.
Since pain and global health are known to vary across different rheumatic diseases, the
findings may not be applicable to specific rheumatic conditions. Moreover, since most
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patients experienced a major improvement in pain at the 2‐week follow‐up, the find‐
ings may not apply to stable pain recall. A further limitation of this study is that it is
not clear whether patients at follow‐up truly recalled their baseline pain and global
health status, or tried to recall the physical position of their mark on the baseline VAS.
Moreover, patients completed the baseline questionnaire in the clinic and in the pres‐
ence of an investigator, whereas the follow‐up questionnaire was mailed the patient’s
home. The contexts in which the data were collected may have affected patients’ re‐
porting.33 Finally, the study design did not incorporate the influence of personality
characteristics or psychosocial factors, which can contribute to the variability in the
memory of previous pain or health states.15,34–38
In conclusion, retrospective assessments can provide fairly reliable data on aggre‐
gate baseline pain and global health and can be used for descriptive and exploratory
purposes. However, at the individual level there is poor agreement between actual and
retrospective assessments of baseline health states. The unacceptably high variability in
the magnitude and direction of the differences confirms that even over relatively short
time intervals, retrospective assessments should not be used as substitutes for individ‐
ual baseline status or to measure individual changes over treatment in clinical trials.
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Abstract
Objective. To compare the validity and reliability of a graphic rating scale (GRS) and a
verbal rating scale (VRS) for measuring pain intensity in young female Egyptian and
Dutch patients with rheumatoid arthritis (RA).
Methods. Data were obtained in a cross‐cultural study of 42 Egyptian and 30 Dutch
female outpatients with stable RA. Construct validity was assessed by correlating the
scales with other core measures of disease activity in RA. Test‐retest reliability was
assessed over a 1‐week interval.
Results. The GRS and the VRS were strongly intercorrelated in the total study cohort
and in the Egyptian and Dutch subgroups. In the individual subgroups, only the GRS
demonstrated the expected pattern of correlations with other disease activity measures.
Test‐retest reliability of the GRS was adequate in both Egyptian and Dutch patients
(intraclass correlation coefficient 0.78 vs. 0.83, respectively), whereas reliability of the
VRS was unsatisfactory in the Egyptian subgroup (weighted κ 0.60 vs. 0.82 in the
Netherlands).
Discussion. The study confirmed that the GRS and VRS were reliable and valid in the
total study cohort. Within the individual countries, the GRS seemed to perform better
than the VRS.

64

Introduction
Single‐item continuous rating scales such as the visual analog scale (VAS) or the similar
graphic rating scale (GRS) and categorical scales like the verbal rating scale (VRS) are
among the most commonly used measures of pain intensity.1,2 Both types of pain scales
have shown good psychometric properties, although the VAS and the GRS generally
tend to be more sensitive to change.3–6
The evidence supporting the use of these scales, however, is largely based on re‐
search conducted in Western settings. To our knowledge, no studies have directly
compared the psychometric qualities of pain scales between patients from Arabic and
Western cultures. The aim of this study was to examine the comparative validity and
reliability of the GRS and the VRS in Egyptian and Dutch young female RA patients.

Materials and methods
Study design and patients
The Egyptian participants in this study were consecutively recruited at the outpatient
rheumatology clinic of the University Hospital of Cairo, Egypt. Forty‐two female RA
patients aged >18 years and fulfilling the American College of Rheumatology revised
criteria for RA7 were included. During the first visit an Egyptian rheumatologist
(R.E.G.) administered a set of questionnaires including the GRS and the VRS. Addition‐
ally, a clinical examination was performed. The questionnaires were readministered 1
week after the first visit.
For comparison, a Dutch sample of 30 female RA patients matched for age and dis‐
ease duration was selected from the patient registry of the rheumatology clinic of
Medisch Spectrum Twente in Enschede, the Netherlands. The Dutch patients followed
the same assessment procedure as the Egyptian patients. Clinical examinations in both
samples were performed by the same investigator (A.P.J.V.).
Measures
The GRS is very similar to the more often used VAS, the primary difference being that
the GRS has specific markers along the line. In this study, the GRS consisted of a 10‐cm
horizontal line divided by vertical marks into 10 equal segments, anchored at each end
with 0 (no pain) and 100 (severe pain). Patients were asked to mark the line at a point
that best represented the severity of their pain. The VRS consisted of 5 words describ‐
ing different levels of pain: 1 = none, 2 = very mild, 3 = mild, 4 = moderate, and 5 =
severe. Patients were asked to select the word that best described their usual pain. To
assess physical functioning, patients additionally completed a language‐specific Health
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Assessment Questionnaire Disability Index (HAQ‐DI, range 0 to 3 with higher scores
indicating more disability).8,9
The baseline clinical examination included a tender joint count (TJC, 68 joints evalu‐
ated), swollen joint count (66 joints evaluated), examination of recent radiographs of
the hands and wrists using the Sharp/van der Heijde scoring method (SHS, range 0 to
280),10 and laboratory evaluation of erythrocyte sedimentation rate (ESR) and rheuma‐
toid factor.
Statistical analysis
Construct validity was assessed by intercorrelating the GRS and the VRS and correlat‐
ing the scales with other variables from the American College of Rheumatology core set
of disease activity measures.11 Spearman correlation coefficients were used for all
correlations within the individual countries, while Spearman partial correlation coeffi‐
cients, controlling for country effects, were used in the total study cohort. For conver‐
gent and divergent validity, it was hypothesized that a valid measure of pain would be
strongly (>0.60) associated with physical functioning, moderately (0.30 to 0.60) with the
number of tender and swollen joints, and weakly or not at all (<0.30) with ESR and
radiographic damage.12 One‐week test‐retest reliability of the scales was assessed using
the intraclass correlation coefficient (ICC) for the GRS and the quadratic weighted
kappa (κw) for the VRS.13 Reliability was considered adequate for group comparisons
when >0.70.14

Results
Table 1 shows some baseline characteristics of the Egyptian and Dutch patients. The
subgroups were comparable regarding age, disease duration, radiographic damage,
and presence of rheumatoid factor. There were significant differences in pain scores,
physical functioning, joint counts, and ESR between Egyptian and Dutch patients. The
educational level of the Egyptian subgroup was significantly lower with 86% of the
patients having completed no formal education at all or primary school only, compared
with 3% of the Dutch patients (P < 0.001).
The GRS and the VRS were strongly intercorrelated in the total study cohort (partial
r = 0.70, P < 0.001) and in the Egyptian (r = 0.68, P < 0.001) and Dutch (r = 0.78, P < 0.001)
subgroups. In the total cohort, the GRS and the VRS showed similar patterns of corre‐
lations with other clinical measures (Table 2). As expected, pain scores were strongly
correlated with the HAQ‐DI, moderately with the TJC, and weakly or not at all with
ESR and SHS. Contrary to expectations, pain was only weakly associated with the
swollen joint count. In the Egyptian and Dutch subgroups, the GRS demonstrated the
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expected correlations with other core measures. VRS scores were less clearly associated
with the TJC, but more strongly with the ESR and SHS than the GRS scores.
Table 1. Baseline demographic and clinical characteristics
Egyptian patients
(n = 42)

Dutch patients
(n = 30)

P

31.9 (6.0)
4.0 (3.0–7.0)
59.8 (21.8)
4.0 (3.0–5.0)
1.4 (0.8)
30.5 (14.5–55.3)
1.0 (0.0–1.0)
49.4 (23.5)
67
48.7 (32.1)

34.5 (5.6)
5.0 (3.0–7.5)
26.0 (24.2)
3.0 (2.0–4.0)
0.7 (0.7)
7.5 (1.0–17.5)
4.0 (2.0–8.3)
12.9 (9.0)
70
48.9 (42.6)

0.064
0.113
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.485
0.975

Age (y)
Disease duration (y)
GRS, 0–100
VRS, 1–5
HAQ-DI, 0–3
TJC, 0–68
SJC, 0–66
ESR (mm/h)
RF positive (%)
SHS, 0–280

Values are expressed as mean (SD) or median (interquartile range) unless otherwise noted.
RF positive indicates rheumatoid factor positive; SJC, swollen join count.

Table 2. Spearman correlation coefficients between the GRS and VRS for pain and other measures of disease
activity
Total study cohort
(N = 72)

HAQ-DI
TJC
SJC
ESR
SHS

Egyptian patients
(n = 42)

GRS†

VRS†

GRS

VRS

0.65***
0.41***
0.28*
0.15
–0.07

0.59***
0.24*
0.25*
0.28*
0.09

0.61***
0.44**
0.38*
0.10
0.21

0.62***
0.28
0.31*
0.25
0.52***

Dutch patients
(n = 30)
GRS

VRS

0.75***
0.51**
0.30
0.05
–0.22

0.57**
0.28
0.34
0.32
–0.31

* P < 0.05, **P < 0.01, ***P < 0.001.
† Spearman partial correlation coefficients, controlling for country.

Test‐retest reliability of the GRS exceeded the commonly accepted standard of 0.70
in the total study cohort (ICC = 0.85) and in both the Egyptian (ICC = 0.78) and Dutch
(ICC = 0.83) patients. The VRS demonstrated adequate reliability in the total cohort (κw
= 0.76) and the Dutch subgroup (κw = 0.82), but performed unsatisfactory in Egyptian
patients (κw = 0.60).
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Discussion
The assessment of patient‐perceived pain is central to both clinical trials and clinical
practice in RA. Single‐item ratings of pain intensity are usually recommended for
measuring pain in patients with RA.11 Although the psychometric qualities of the GRS
and the VRS have been established, no studies have directly compared the validity and
reliability of both scales in patients from different cultures. In this study, we examined
the comparative validity and reliability of the GRS and the VRS in Egyptian and Dutch
young female RA patients. The results of the study showed that the GRS and VRS were
both reliable and valid in the total study cohort, but that the GRS performed better
within the Egyptian and Dutch subgroups.
In the total study cohort and in both subgroups, the GRS and the VRS were strongly
intercorrelated. This is consistent with other studies with chronic pain patients where
correlations ranging from 0.60 to 0.80 between the unmarked VAS and the VRS have
been reported.1–3,6,15–17 Although the high correlation between the GRS and VRS does
provide support for the concurrent validity of the scales, correlation coefficients gener‐
ally tend to overestimate actual agreement.18 Moreover, the GRS and the VRS demon‐
strated a somewhat different pattern of correlations with other measures of disease
activity both within and between the two countries. This suggests that the GRS and the
VRS should not be used interchangeably to measure pain in RA patients.
An interesting finding of this study was that the test‐retest reliability of the GRS
was nearly equivalent in the Egyptian and Dutch patients. Several studies have empha‐
sized that an important limitation of the unmarked VAS is that some populations have
difficulty understanding the abstract nature of the scale.15,19 Besides the known com‐
prehension problems in elderly or cognitively impaired persons, Clark et al6 recently
suggested that patients with low education may also experience difficulties completing
the VAS. Moreover, in a study in literate and illiterate RA patients, Ferraz et al20 found
that the test‐retest reliability of the VAS was significantly lower in illiterate RA patients
and that the VRS performed better in this group. A possible explanation for the rela‐
tively high reliability of the GRS in the predominantly illiterate Egyptian patients in
this study is that the marks along the GRS assisted the patients in choosing the appro‐
priate position on the line. Because both illiterate and literate people can usually count
to 10, a GRS may be more suitable for patients with less formal education.
Some caution is needed in interpreting the results of this study. Firstly, it should be
noted that the cohort of patients studied is not representative of the general Western
population of RA patients. Because the Egyptian subgroup was selected first, the Dutch
patients were matched to this subgroup. However, the epidemiology of RA in Egypt
and the clinical characteristics of the Egyptian hospital‐based population differ consid‐
erably from those in the Netherlands. In general, the average age, age at onset, and
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disease duration of Egyptian RA patients is much lower than those of Western patients
and the female to male ratio higher.21
Moreover, disease activity was significantly higher in the Egyptian patients, which
may have been caused by different treatment strategies and by ethnic or cultural differ‐
ences in the perception and reporting of pain and disability. Consequently, there was a
considerable ceiling effect on the VRS in the Egyptian subgroup where 15 patients
(35%) reported their pain as severe, as opposed to only 2 Dutch patients (7%). Re‐
sponses on the GRS, however, were normally distributed. This may have contributed to
decreased performance of the VRS and would suggest that the 5‐point scale used in this
study is not sensitive enough in patients with higher levels of pain.
Finally, although the cultural difference between Egypt and the Netherlands was
one of the primary reasons for this study, the educational differences may have also
limited the comparability of the results. Because most Egyptian patients were illiterate,
all questionnaires were administered in a face‐to‐face interview with an investigator,
whereas the Dutch questionnaires were mostly self‐completed. The presence of an
investigator may have affected the patients’ reporting of pain or physical functioning.
In summary, this study confirmed that the GRS and the VRS are valid and reliable
measures of pain. The psychometric properties of the specific scales may, however,
differ between countries or cultures.
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Abstract
It has been suggested that patients from Mediterranean cultures tend to report more
intense pain than their Northern or Western European counterparts in comparable
medical conditions. However, empirical data to support this hypothesis are limited.
The goals of the present study were to examine differences in pain intensity reports
between Dutch and Egyptian women with rheumatoid arthritis (RA) and to examine
the influence of possible confounding variables using multivariate analyses. We per‐
formed a cross‐sectional study in 30 Dutch and 42 Egyptian women with comparable
RA, matched for age and disease duration. Pain intensity was measured on a 100‐mm
graphic rating scale. Additionally, we assessed physical function, radiographic joint
damage, progression of RA, disease activity, number of swollen and tender joints,
medication, rheumatoid factor, and socioeconomic variables. The progression of RA
and radiographic damage were not significantly different between Egyptian and Dutch
patients. However, the Egyptian population reported significantly worse pain and
physical function and demonstrated higher disease activity. Multiple linear regression
analysis showed that the country of residence and the number of tender and swollen
joints were significant independent determinants of pain reports. The results provide
some support for the idea that there are ethnocultural differences in pain reports
between Egyptian and Dutch women with RA, although the mechanisms underlying
these differences remain unclear.
Perspective. This article shows that after controlling for differences in demographic,
socioeconomic, and clinical variables, Egyptian women with RA reported more pain
than Dutch women with RA. Clinicians and investigators should recognize that cul‐
tural or ethnic factors may play an important role in patients’ pain reports.
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Introduction
Since pain is a highly subjective experience, the assessment of pain depends primarily
upon patients’ self‐reports. Over the years, there has been increasing interest in the
relationship between cultural background or ethnicity and the experience of laboratory
and clinical pain.1 Although many studies have focused on more or less acculturated
ethnic groups within the same nation, such as African Americans and Caucasians in the
United States, a growing body of evidence now suggests that the perception and re‐
porting of pain intensity can vary across ethnic or cultural groups.2–15 However, few
studies have examined possible confounders that may explain the observed ethnocul‐
tural differences in pain, such as socioeconomic factors, and the definitions used for
ethnic categories are often problematic.16–19
One specific cross‐cultural issue that has not received much empirical investigation
is the widespread belief that patients from Mediterranean cultures tend to express more
intense pain than Northern or Western European patients in comparable medical
conditions. This idea is hardly new. Already in 1944, Chapman and Jones20 reported
that healthy subjects from Mediterranean races were more sensitive to pain than sub‐
jects from Northern European stock. In another early and influential study, Zborowski21
suggested that Italian‐Americans and Jewish‐Americans were more openly expressive
about their pain and tended to complain more than Anglo‐Americans. Finally, a more
recent study of Israeli women with fibromyalgia demonstrated that patients of Medi‐
terranean origin reported higher levels of pain and more severe symptoms than pa‐
tients of European‐American origin.22 However, these differences disappeared when
the results were adjusted for age and education.
Despite the pervasiveness of the idea that Mediterranean patients tend to report
more pain, empirical evidence for existing differences in pain intensity reports between
persons from Mediterranean and Northern or Western European cultures between is
very limited.18 In a previous study we compared the severity and impact of rheumatoid
arthritis in Egyptian and Dutch patients.23 The Egyptian patients reported more pain
than the Dutch (5.9 vs. 3.0 on a 0–10 numerical rating scale, P < 0.001), the disease was
more active in the Egyptian patients, and they were more disabled despite a compara‐
ble disease otherwise. The goals of the present study were to further examine differ‐
ences in pain intensity scores in a new cohort of Dutch and Egyptian women with RA
and to investigate the influence of possible confounding variables using multivariate
analyses.
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Materials and methods
Patients and study design
Participants in this study were Egyptian and Dutch female RA patients fulfilling the
American College of Rheumatology revised criteria for RA.24 An a priori power analy‐
sis indicated that 26 patients in each group would be required to achieve 80% power (α
= 0.05, expected standard deviation = 25 mm) for a two‐sided test to detect a clinically
meaningful difference of 20 mm in pain on a 100‐mm graphic rating scale.
The Egyptian patients were consecutively recruited in October 2004 at the outpa‐
tient rheumatology clinic of the University Hospital of Cairo, Egypt. The Dutch sample
was recruited between December 2004 and April 2005 at the outpatient rheumatology
clinic of Medisch Spectrum Twente in Enschede, The Netherlands. To reduce the
number of possible confounding variables, the Dutch patients were group‐matched for
age, gender, and disease duration. Eligible Dutch participants were identified by
regular review of the clinical records of RA patients who were scheduled for a visit to
the clinic.
Both groups followed the same assessment protocol. During the patients’ visit to the
clinic, the study was explained in the patients’ own language by the local physician
(R.E.G. in Egypt and A.P.J.V. in The Netherlands). Patients who agreed to participate
were administered a questionnaire that included items on demographic, socioeco‐
nomic, and clinical variables and standard self‐report measures of pain and physical
function. Since most Egyptian patients were illiterate, the questions were read aloud by
the physician in a face‐to‐face interview, whereas the Dutch questionnaires were
mostly self‐completed.
Additionally, a standardized physical examination, radiographic examination, and
laboratory tests were performed. The physical and radiographic examinations in both
groups were performed by the same trained physician (A.P.J.V.). Additional data on
currently prescribed disease‐modifying antirheumatic drugs (DMARDs), such as
methotrexate (MTX) and sulfasalazine, and simple analgesics, including paracetamol,
non‐steroidal anti‐inflammatory drugs and opioids, was obtained from the patients’
medical records.
In accordance with local regulations, the institutional ethics committees of both
hospitals decided that the study did not require formal approval. Verbal informed
consent, however, was obtained from all patients before enrollment.
Measures
Pain intensity was measured using a horizontal 100‐mm graphic rating scale (GRS)
ranging from “no pain” (0) to “severe pain” (100). The GRS is similar to the more
commonly known visual analog scale (VAS), the primary difference being that the GRS
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adds specific markers along the line.25,26 The GRS we used in this study had 11 vertical
marks dividing the scale into 10 equal segments. Patients were asked to place a mark at
any point on the line that best represented the severity of their pain over the past week.
The scale was scored by measuring the distance in mm from the “no pain” end to the
patient’s mark. The GRS was selected over the VAS since several studies have shown
that certain patients experience difficulties in understanding and completing the
VAS.27,28 Especially in populations with a high level of illiteracy, as is the case in Egypt,
the VAS may not be the best choice for assessing pain.29,30 Previous analyses demon‐
strated that the GRS had adequate test‐retest reliability and an expected pattern of
correlations with established disease activity measures in both the Egyptian and Dutch
patients.31
Validated translations of the Health Assessment Questionnaire Disability Index
(HAQ‐DI)32,33 were used to assess physical function. The HAQ‐DI consists of 20 items
and measures physical disabilities over the past week in 8 categories of daily living.
Scores on the standard disability index, which corrects for the use of devices or help
from others, range from 0 to 3, with higher scores indicating more disability. The
culturally adapted Arabic HAQ‐DI was recently developed and tested in a sample of
184 rheumatoid arthritis patients from different Arabic countries, including 78 Egyp‐
tian patients.34 The questionnaire showed high test‐retest reliability and internal consis‐
tency and its validity was supported by correlations with other disease activity pa‐
rameters. In The Netherlands, slightly different translations of the HAQ‐DI have been
extensively used and validated in RA patients.35–37 We used the most recent updated
and validated version.38
The physical examination consisted of a tender joint count (68 joints assessed) and
swollen joint count (66 joints assessed).39 Radiographs were taken of the hands and
wrists and scored using the Sharp/van der Heijde scoring method (SHS, range 0–280).40
Moreover, the progression of RA was determined using the classification of Stein‐
brocker, which ranges from stage I (early) to IV (terminal).41 Laboratory tests included
measurement of the erythrocyte sedimentation rate (ESR) after one hour and rheuma‐
toid factor (RF). Finally, a pooled disease activity index was calculated by the Disease
Activity Score (DAS28‐3), which combines a 28 tender and swollen joint count and the
ESR into a single, continuous index ranging from 0 (no disease activity) to 10 (severe
disease activity).42
Data analysis
Data analysis was performed using SPSS 12.0 for Windows (SPSS, Chicago, IL). The
valid use of parametric statistics was verified by testing for normal distribution of the
variables (Kolmogorov–Smirnov test, normal distribution assumed when P > 0.05).
Differences between women from Egypt and The Netherlands were tested with inde‐
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pendent samples t tests (normally distributed variables), Mann–Whitney U tests (not
normally distributed variables) and Pearson chi‐square tests (categorical variables). The
level of significance for these analyses was set at P < 0.05 (two‐tailed).
Differences in pain intensity between subgroups of patients (e.g., married vs. not
married, employed vs. unemployed, RF positive vs. RF negative, use of MTX vs. no use
of MTX) were tested with independent samples t tests. Univariate correlations between
pain and socioeconomic and clinical variables were analyzed separately for the total
study sample and the Egyptian and Dutch subgroups using Spearman’s correlation
coefficients. Since differences in the perception of pain intensity between Egyptian and
Dutch women might be confounded by differences in sociodemographic or clinical
variables, we applied hierarchical multiple linear regression analyses. In the first block
demographic, socioeconomic and clinical variables that were univariately related with
pain intensity (P < 0.10) were entered. In the second block the country of residence was
entered.

Results
The Egyptian sample consisted of 42 patients and the Dutch sample of 30 patients.
There were no significant differences in age, disease duration, and marital status be‐
tween the Egyptian and Dutch women (Table 1). Egyptian women had significantly
more children than Dutch women (P < 0.001). The educational level of the Dutch
women was higher (P < 0.001) than of the Egyptian women, of whom almost half had
received no formal education at all. The percentage of employed women was signifi‐
cantly higher (P < 0.001) in The Netherlands compared to Egypt.
Neither disease characteristics nor progression (RF, Steinbrocker classification, SHS)
were different between women from the 2 countries (Table 2). Disease activity, includ‐
ing ESR and tender joint counts, but with the exception of swollen joint counts, was
significantly higher in Egyptian women than in Dutch women. Egyptian women were
prescribed more DMARDs and more often MTX than Dutch women, but there was no
significant difference in the total number of pain medications prescribed. Physical
function and perception of pain intensity were significantly worse in Egyptian women
compared to Dutch women. GRS pain intensity scores were 57% lower in Dutch
women.
Pain intensity scores were significantly (P < 0.001) lower in employed women (26.8 ±
23.4 mm) than in women without employment (54.6 ± 25.9 mm) and significantly (P <
0.01) higher in women who were prescribed MTX (50.8 ± 27.1 mm) than in women who
were not prescribed MTX (29.1 ± 26.1). No significant differences in pain intensity were
found for marital status and RF. Table 3 shows the sociodemographic and clinical
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Table 1. Demographic characteristics of the Egyptian (n = 42) and Dutch (n = 30) patients

Age, years
Disease duration, years
Marital status (n [%])
Married
Unmarried
Divorced
No. of children
Education (n [%])
None
Primary school
Secondary school
Higher profession school
University
Work status (n [%])
Employed
Housewife
Unemployed

Egypt

Netherlands

P

31.9 (6.0)
4.0 (3.0–7.0)

34.5 (5.6)
5.0 (3.0–7.5)

0.06*
0.11†

34 (81)
6 (14)
2 (5)
3 (1–5)

22 (73)
7 (23)
1 (3)
1 (0–2)

0.60‡
< 0.001†

20 (48)
16 (38)
4 (10)
1 (2)
1 (2)

0 (0)
1 (3)
21 (70)
7 (23)
1 (3)

< 0.001†

3 (7)
39 (93)
0 (0)

20 (67)
6 (20)
4 (13)

< 0.001

NOTE. Values are mean (standard deviation) or median (interquartile range) unless otherwise noted.
* Independent t test.
† Mann–Whitney U test.
‡ Pearson χ2.

variables that were univariately correlated with pain intensity in the total sample or in
the Egyptian and Dutch subgroups. In the total sample, pain intensity was significantly
associated with number of children, educational level, ESR, TJC, DAS28‐3, HAQ‐DI,
and number of DMARDs prescribed. Some correlations in the total sample appeared to
be spuriously affected by combining disparate subgroups. Pain intensity was signifi‐
cantly correlated with number of children, educational level and ESR in the total sam‐
ple, but this relation was not apparent within the separate subgroups. Number of
DMARDS was significantly associated with pain intensity in the total sample and in the
Egyptian subgroup, but not in the Dutch subgroup. Conversely, pain intensity and SJC
were significantly associated in the Egyptian subgroup but not in the total sample and
in the Dutch subgroup.
To avoid multicollinearity, employment, DAS28‐3, HAQ‐DI, and present MTX pre‐
scription were omitted from the regression analysis since these were highly correlated
(r’s >0.60) with and well represented by respectively education, the separate disease
activity parameters (TJC, SJC, ESR), and number of DMARDs. Table 4 shows the results
of the linear regression analysis for pain intensity. Pain intensity was independently
associated with the number of tender and swollen joints. Number of children and
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Table 2. Clinical characteristics and currently prescribed medication of the Egyptian (n = 42) and Dutch (n = 30)
Patients

Classification of progression (n [%])
Early
Moderate
Severe
Terminal
RF positive (n [%])
ESR, mm/h
SHS, 0–280
TJC, 0–68
SJC, 0–66
DAS28-3, 0–10
No. of DMARDs
MTX at present, yes (n [%])
No. of analgesics
HAQ-DI, 0–3
GRS for pain, 0–100

Egypt

Netherlands

P

8 (19)
20 (48)
11 (26)
3 (7)
28 (67)
49.4 (23.5)
48.7 (32.1)
30.5 (14.5–55.3)
1.0 (0.0–2.0)
5.3 (1.2)
2 (1–2)
38 (90)
1 (1–1)
1.4 (0.8)
59.8 (21.8)

8 (27)
16 (53)
5 (17)
1 (3)
21 (70)
12.9 (9.0)
48.9 (42.6)
7.5 (1.0–17.5)
4.0 (2.0–8.3)
3.4 (1.1)
1 (1–2)
14 (47)
1 (1–1)
0.7 (0.7)
26.0 (24.2)

0.63*
0.97*
<0.001†
0.98†
<0.001†
<0.001†
<0.001†
<0.01‡
<0.001*
0.40‡
<0.001†
<0.001†

NOTE. Values are mean (standard deviation) or median (interquartile range) unless otherwise noted.
Abbreviations: RF, rheumatoid factor; ESR, erythrocyte sedimentation rate; SHS, Modified Sharp/van der Heijde method for
scoring radiographs; TJC, tender joint count; SJC, swollen joint count; DAS, Disease Activity Score; DMARDs, diseasemodifying antirheumatic drugs; MTX, methotrexate; HAQ-DI, Health Assessment Questionnaire Disability Index; GRS, graphic
rating scale.
* Pearson χ2.
† Independent t test.
‡ Mann–Whitney U test.

Table 3. Spearman correlations between pain intensity and sociodemographic and clinical variables
Total sample
(N = 72)

No. of children
Educational level
ESR
TJC
SJC
DAS28-3
HAQ-DI
No. of DMARDs

Egypt
(n = 42)

Netherlands
(n = 30)

r

P

r

P

r

P

0.33
–0.47
0.51
0.59
–0.06
0.71
0.72
0.35

<0.01
<0.001
<0.001
<0.001
0.60
<0.001
<0.001
<0.01

0.28
–0.08
0.10
0.44
0.38
0.55
0.61
0.34

0.07
0.61
0.54
<0.01
0.01
<0.001
<0.001
0.03

–0.06
–0.19
0.05
0.50
0.30
0.48
0.75
0.04

0.76
0.31
0.78
<0.01
0.11
<0.01
<0.001
0.82

Abbreviations: ESR, erythrocyte sedimentation rate; TJC, tender joint count; SJC, swollen joint count; DAS, Disease Activity
Score; HAQ-DI, Health Assessment Questionnaire Disability Index; DMARDs, disease-modifying antirheumatic drugs.
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educational level and ESR and number of DMARDs did not remain significant in the
multivariate model. After controlling for sociodemographic and clinical variables,
country of residence remained a significant independent predictor of pain intensity.
Table 4. Hierarchical multiple linear regression analysis predicting pain intensity (N = 72)

Step 1
No. of children
Educational level
ESR
TJC
SJC
No. of DMARDs
Step 2
Country*

B

SEB

Beta
standardized

1.36
–0.69
0.12
0.38
1.02
6.14

1.48
3.37
0.13
0.14
0.48
3.16

0.09
–0.03
0.11
0.30
0.21
0.18

0.36
0.84
0.38
<0.01
0.04
0.06

–20.40

8.74

–0.36

0.02

P

R2

F
Change

P

0.51

10.99

<0.001

0.55

5.44

0.02

Abbreviations: SEB, standard error of B; ESR, erythrocyte sedimentation rate; TJC, tender joint count; SJC, swollen joint
count; DMARDs, disease-modifying antirheumatic drugs.
* 1 = Egypt, 2 = Netherlands.

Discussion
The results of this study showed that, after controlling for differences in disease activity
and socioeconomic and clinical variables, Egyptian women with RA reported more
pain than Dutch women with RA.
This finding is consistent with other studies that have described ethnic or cultural
differences in the pain experience in both experimental and clinical settings.2–15 Several
biological, social, psychological, and medical mechanisms that may differ between
cultural or ethnic groups have been suggested to influence differences in reported pain
between groups.16,43 In this study, we focused on differences in demographic variables,
disease characteristics, disease activity, medication, and socioeconomic status (marital
status, education, and employment) between Egyptian and Dutch patients as possible
confounders for differences in pain intensity scores. Despite controlling for these
variables, patients’ country of residence remained a significant determinant of pain.
There are several possible explanations for this finding. First, the measures used in
this study may not cover all relevant demographic, socioeconomic, and clinical vari‐
ables. For instance, socioeconomic status is a broad concept that, besides marital status,
education, and employment, may also include other variables such as income and
medical insurance. Moreover, ethnicity and socioeconomic status are inseparably
related to access to care, which may be a distinct predictor of health outcomes.44–46
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Also, other factors that were not included in this study could have contributed to
the observed differences in reported pain between the Egyptian and Dutch patients.
Several studies have shown that psychosocial variables that influence the perception of
pain, such as depression, helplessness, and coping strategies, may differ between
cultures.3,7,8,13,43,47–49 Other unmeasured variables that could have affected the results
include genetic or biological differences and differences in comorbidities between the 2
ethnic populations. Inclusion of such variables in future studies could help to identify
the underlying mechanisms that explain ethnic or cultural differences in pain experi‐
ence.
Another interesting issue concerns the possible influence of semantic differences in
pain descriptions across cultures.50,51 Although Wolff52 has suggested the use of nonver‐
bal, graphic methods of pain measurement in cross‐cultural comparisons, even the
anchor points of such a scale are grounded in language.53 However, since other indica‐
tors of pain or disability in this study were also higher in the Egyptian sample, this is
not likely to have significantly affected the results.
Finally, only the intensity of pain was measured in this study. In a study on cancer
pain, Greenwald found significant differences in affective pain ratings between eth‐
nicities, while pain intensity ratings were not different.54 This finding was confirmed in
a study on ethnic differences in the experience of chronic pain9 and in a study on the
perception of experimental pain.55 This would suggest that ethnocultural factors are
more strongly related with the emotional experience of pain than with the sensory
experience. To examine this distinction in RA pain, future studies examining eth‐
nocultural differences in the experience of pain could use multiple pain measures that
cover both sensory and affective dimensions of pain.
An important finding of this study was that although disease severity as measured
by radiological and serological parameters was similar in the Egyptian and Dutch
patients, pain, disease activity, and physical function were significantly worse in the
Egyptian cohort. The high disease activity and pain scores of the Egyptian patients
could indicate that pain and disease activity are generally under‐treated in this popu‐
lation. In this light, it was somewhat surprising that the patients in Egypt were pre‐
scribed more DMARDs than the Dutch patients. However, it should be noted that we
could not assess whether prescribed medications were actually filled and taken by the
patients. Especially in the Egyptian sample the number of prescribed medications may
not correspond to number of medications taken as prescribed. The Egyptian patients
attended the outpatient clinic of the University Hospital, which is the main source of
free and specialized medical care to patients. Since the preferred DMARD is not always
available in this hospital, the physicians sometimes prescribe additional alternative
DMARDs. Consequently, the medical records of some Egyptian patients are likely to
have included more DMARDs than they actually received.
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This study has some specific methodological limitations that suggest caution in in‐
terpreting the results. Since the results are based on a relatively small and selective
sample size, the conclusions should be considered tentative and exploratory and have
to be confirmed in further studies with larger numbers of participants. Also, the patient
selection method used in this study limits the generalizability of the findings. The
Egyptian patient group consisted of a convenience sample of consecutive female RA
patients visiting the outpatient clinic. Since pain has been found to be independently
associated with variables such as age and gender,2,56 the Dutch patients were group‐
matched to these Egyptian patients. However, the epidemiology of RA in Egypt differs
considerably from that in The Netherlands. The age, age at onset, and disease duration
of Egyptian RA patients is generally much lower than those of Western patients and
the female to male ratio higher.57 Therefore, the findings of this study should not be
generalized to the general Dutch and Egyptian RA populations. Moreover, physical
and radiographic examinations were performed by a single physician. Although this
physician was trained in reading and scoring radiographic films and performing joint
examinations, the reliability of these examinations could not be assessed. Finally, the
difference in administration of the questionnaires to the Egyptian and Dutch patients
could have introduced bias into the study. The presence of the physician in the Egyp‐
tian group may have consciously or unconsciously motivated patients to under‐ or
over‐report their pain and disability in order to please the doctor or receive better
treatment.
Despite these limitations, this study offers some interesting insights into the rela‐
tionship between culture and pain in RA and offers some support to the idea that there
are ethnocultural differences in pain reporting between patients from Mediterranean
and Western European countries. Given our increasingly multicultural society and the
growing number of multinational clinical trials, it is important that we recognize that
the experience of pain is affected by more than clinical variables alone. However, the
study also points to the need for further research to better understand the present
findings. Future studies should attempt to further explore the mechanisms that may
underlie ethnocultural differences in pain reports.
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Abstract
Objective. To examine the factorial validity of the short form Arthritis Impact Measure‐
ment Scales 2 (AIMS2‐SF) in patients with rheumatoid arthritis (RA).
Methods. Data were used from a sample of 279 patients with active RA who completed
the long form AIMS2 before starting treatment with tumor necrosis factor‐α blocking
agents. Confirmatory factor analyses were conducted to test and compare the fit of the
currently used theoretical measurement model of the AIMS2‐SF, originally suggested
for the long form AIMS2, and 2 alternative models based on previous exploratory
research.
Results. A model with the physical dimension divided into upper and lower body
limitations was superior to the current model, and both models provided a clearly
better fit than a model without a separate symptom dimension. Under the restrictive
assumption of uncorrelated error terms, none of the models achieved a consistent and
acceptable fit as judged by several goodness‐of‐fit indices. Allowing error covariances
between 6 pairs of items within the same dimension resulted in an improved and
acceptable fit of both the current model and the model with a separate upper and lower
body component.
Conclusion. This study generally supports the factorial validity of the AIMS2‐SF and
suggests the use of separate scores for upper and lower body limitations. Further
research is needed to resolve the issue of high error correlations associated with par‐
ticular items.
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Introduction
Since its introduction by Meenan et al in 1980,1 the Arthritis Impact Measurement
Scales (AIMS) and the revised AIMS22 have been widely used for measuring health
status in patients with rheumatic diseases. Because the length of the AIMS2 limited its
use in clinical research and routine practice, Guillemin et al3 developed a 26‐item short
form of the questionnaire (AIMS2‐SF) for patients with rheumatoid arthritis (RA). The
investigators attempted to preserve the content validity of the questionnaire and the
final short form version showed similar psychometric properties as the original long
form AIMS2.
Despite its increasing use, however, empirical support for the factorial validity of
the AIMS2‐SF is still somewhat limited. For multidimensional measures such as the
AIMS2‐SF, factorial validation is important for understanding how to score and inter‐
pret the different dimensions. According to the study by Guillemin et al,3 the AIMS2‐SF
is usually scored using the 5 dimensions originally suggested as second‐order compo‐
nents for the long form AIMS2. Although a number of studies have examined the
underlying structure of the AIMS2‐SF, all of the studies used exploratory factor analy‐
sis. Moreover, somewhat different factor solutions were found across different study
samples (Table 1).
Analysis of the original AIMS2‐SF in a French cohort study of patients with RA
starting treatment with methotrexate identified 5 factors, representing upper body
function, lower body function, affect, symptom, and social interaction.3 This factor
structure was indeed close to the original dimensions of the long form, with the physi‐
cal dimension, however, split into 2 parts. In a cross‐sectional study of patients with
osteoarthritis (OA) in the US, Ren et al4 reported a very similar 5‐factor solution. Con‐
trary to these findings, a Dutch study using cross‐sectional data from 3 studies of
outpatients with RA found a 3‐factor solution representing a physical, psychological,
and social dimension.5 All lower and upper body items loaded on 1 factor and the 3
symptom items loaded on both the physical and psychological dimension, but more
strongly on the psychological dimension. This 3‐factor solution was closely replicated
in another cross‐sectional study of German patients with OA in primary care.6
Given the inconclusiveness of previous efforts to identify the factor structure of the
AIMS2‐SF, it is unclear whether its current scoring procedure appropriate. Therefore,
the objective of the present study was to further examine the factor structure of the
AIMS2‐SF using confirmatory factor analysis (CFA) in a new sample of patients with
active RA. CFA provides a more powerful test of factorial validity than exploratory
approaches by examining whether a hypothesized measurement model adequately fits
the data of a given sample. Moreover, it allows for the comparison of competing
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88
587
220

RA
OA

Taal et al, 20035

Rosemann et al, 20056

Prospective cohort of patients
starting methotrexate
Cross-sectional performance
test sample
Cross-sectional out-patients
samples
Cross-sectional primary care
patients sample

Study design

Moderate

Moderate

Moderate

Severe

Disease
severity†

47

61

66

51

Mean
age

* RA = rheumatoid arthritis; OA = osteoarthritis.
† Arbitrarily defined using the reported mean AIMS2-SF symptom scale score (<3 = mild, 3–6 = moderate, >6 = severe).
‡ Items from the role component were excluded from all factor analyses

147

OA

Ren et al, 19994

127

No. of
patients

RA

Study
sample

Guillemin et al, 19973

Author, year
(ref.)

10

16

14

8

Mean
disease
duration

44

63

81

76

5 factors: upper body, lower body,
affect, symptom, social interaction
5 factors: upper body, lower body,
affect, symptom, social interaction
3 factors: physical, psychological,
social
3 factors: physical, psychological,
social

Female,
%
Factor solution‡

Table 1. Sample characteristics and factor structures from previous exploratory factor analyses of the Arthritis Impact Measurement Scales 2 Short Form (AIMS2-SF)*

models and selection of the best fitting model. Finally, CFA can be used to refine
existing models to increase their parsimony and statistical power. Therefore, CFAs
were conducted to test the current measurement model of the AIMS2‐SF and compare
it with 2 alternative models based on previous exploratory analyses.

Patients and methods
Participants
Participants in this study were patients with RA who were included in the Dutch
Rheumatoid Arthritis Anti‐Tumor Necrosis Factor Monitoring (DREAM) register. The
DREAM register is an ongoing observational cohort study of patients with RA starting
anti‐tumor necrosis factor treatment in 11 hospitals in The Netherlands. Details on the
inclusion criteria, methodology, and cohort characteristics of the DREAM study are
reported elsewhere.7 For this part of the study, we used data from a subset of patients
who additionally completed the AIMS2 at baseline. The DREAM cohort study was
approved by the appropriate institutional ethics committees and all patients provided
written informed consent.
Measures
The AIMS2 is a self‐administered questionnaire designed to measure various dimen‐
sions of health status in patients with arthritis.2 It has been used in different rheumatic
conditions and an increasing number of validated translations are available.8–15 The
Dutch version that was used in this study has shown good psychometric properties in
patients with RA.16–18 The core part of the AIMS2 contains 57 items that are categorized
in 12 scales representing different areas of health. Each scale contains 4 or 5 items
measured on 5‐point Likert‐type rating scales. The scales can be combined into 5 sec‐
ond‐order summary component scores: physical (mobility level, walking and bending,
hand and finger function, arm function, self‐care, household tasks), affect (level of
tension, mood), symptom (arthritis pain), social interaction (social activity, support
from family), and role (work).
The AIMS2‐SF3 comprises 26 items from the long form version. Item reduction for
the AIMS2‐SF was mainly based on a Delphi exercise of patients’ and experts’ judg‐
ments of relevance and was aimed at preserving the 5 original dimensions of the
AIMS2. The AIMS2‐SF showed similar convergent validity, reliability, and sensitivity
to change as the original AIMS2. Several studies have since confirmed the psychometric
qualities of the AIMS2‐SF.4–6,18,19 Although in the Dutch version5 items 31 and 38 from
the long form version are recommended instead of items 33 and 42, the items from the
original French version were used in the current study. The AIMS2‐SF is usually scored
by combining the items from the 5 dimensions of the long form AIMS2. First, responses
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to 16 items are recoded so that higher scores indicate worse health. After recoding the
raw responses, the scores on each item within a dimension are summed and trans‐
formed to a score ranging from 0 to 10, with higher scores representing poorer health
status.
Analyses
CFAs were conducted using LISREL 8.70 (Scientific Software International, Lincoln‐
wood, IL). Because the AIMS2‐SF consists of ordinal Likert‐type items, robust maxi‐
mum likelihood (RML) estimation with Satorra–Bentler (SB)‐scaled statistics was
used.20 This estimation procedure corrects for non‐normality using the asymptotic
covariance matrix and provides more accurate fit indices. Given the relatively small
sample size in this study, this procedure was considered to be preferable to alternative
asymptotic distribution‐free methods.21–24
The conventional overall measure of fit in CFA is the chi‐square statistic, where
small, non‐significant values indicate a good fit with the data. Because of several prob‐
lems associated with this statistic, such as its sensitivity to large sample sizes, the chi‐
square statistic is likely to overstate the lack of fit of a model. Therefore, this measure
was primarily used to statistically compare the relative fit of the nested models by
means of chi‐square difference tests. Because the simple difference between 2 SB‐scaled
chi‐squares does not yield a correct test statistic, we used the SB‐scaled difference test
statistic (ΔSBχ2) procedure.25
Additionally, a variety of indices have been developed that account for the prob‐
lems associated with the chi‐square statistic. As suggested by Hu and Bentler,26,27
multiple fit indices were used to examine the fit of the models: the non‐normed fit
index (NNFI; also known as the Tucker–Lewis index), the comparative fit index (CFI),
the standardized root mean square residual (SRMR), and the root mean square error of
approximation (RMSEA). Values ≥0.95 for the NNFI and CFI, ≤0.08 for the SRMR, and
≤0.06 for the RMSEA indicate a good fit between the hypothesized model and the
data.26,27
As in other studies exploring the factor structure of the AIMS2‐SF, the 2 role items
were excluded from the factor analyses because these are not completed by patients
who are unemployed, disabled, or retired at the time of study. At baseline, 48% of the
patients fell into one of these categories. Moreover, constructing a factor with only 2
items may lead to possible identification and convergence problems.28–30 The percentage
of missing values for the 24 remaining items ranged from 0.0 to 3.6. Because no missing
data patterns were identified, missing values were imputed using the expectation‐
maximization algorithm procedure in LISREL.
We tested and compared 3 different factor models. Model 1 is the currently used
measurement model of the AIMS2‐SF that combines the remaining items of the AIMS2‐
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SF in the same dimensions as the long form AIMS2: physical, social interaction, symp‐
tom, and affect. Model 2 is based on the findings of 2 previous exploratory factor
analyses indicating that the items in the physical dimension should be split into 2
factors, 1 reflecting upper body limitations and 1 reflecting lower body limitations.3,4
Finally, Model 3 reflects the 3‐factor solution found in 2 independent studies, in which
the symptom items did not form a separate factor but, instead, loaded highly on the
psychological (affect) dimension.5,6
In all models, the items were constrained to load on a single factor, the variance of
the hypothesized latent factors was fixed at 1.0, and the factors were allowed to corre‐
late freely. Initial comparison of the models was based on the restrictive assumption
that the error terms of the items were uncorrelated. Correlated error terms between
items generally indicate that these items share a common variance that is not accounted
for by the hypothesized factor structure, such as the presence of 1 or more meaningful
unspecified factors. However, findings of correlated error terms are not unusual in the
validation of assessment instruments in general, and of psychological measures in
particular.31 The presence of correlated error terms can also reflect certain method
effects, especially perceived redundancy or overlap in item content.32,33 A model can be
further improved by allowing such error terms to correlate, but only when this can be
justified and interpreted substantively.34 In general, it is considered justifiable to allow
error correlations between items within the same factor. When none of the restrictive
models achieved acceptable fit, the constraints of the models were relaxed one at a time
by allowing the error terms with the largest modification index within each factor to
correlate, provided that this made substantive sense.

Results
Between March 2003 and November 2004, 302 patients were enrolled in this part of the
study. Of these patients, 279 (92.4%) completed the long form AIMS2 at study entry.
There were no significant differences in demographic and clinical characteristics be‐
tween patients who did and those who did not complete the AIMS2 (data not shown).
Of the participants who completed the AIMS2, 70% were female and the mean ± SD age
and median (interquartile range) disease duration were 54.6 ± 12.8 years and 8.0 (3.0–
15.0) years, respectively. Assessment of disease severity at baseline generally indicated
severe RA, with a mean ± SD 28‐joint Disease Activity Score35 of 5.43 ± 1.22, AIMS2‐SF
symptom scale score of 6.9 ± 2.0, and Health Assessment Questionnaire Disability
Index36,37 score of 1.49 ± 0.59.
The means, SDs, skewness, and kurtosis of the recoded scores on the items are listed
in Table 2. The full range of the response options was used for all items, except items 32
and 53, for which the highest response option (“never” or “no days”) was not used.
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Skewness and kurtosis values of the items suggested low to moderate non‐normality of
the items, further supporting the use of RML estimation with SB‐scaled statistics.
Table 2. Distribution of the recoded Arthritis Impact Measurement Scales 2 Short Form (AIMS2-SF) scores*
Mean ± SD Skewness Kurtosis
1.
5.
6.
7.
10.
11.
12.
13.
18.
20.
22.
24.
29.
32.
33.
35.
39.
41.
42.
48.
49.
53.
54.
56.

Use a car or public transportation
In a bed or a chair for most or all of the day
Trouble doing vigorous activities
Trouble walking several blocks or climbing a few flights of stairs
Unable to walk unless assisted
Write with a pen or pencil
Button a shirt or blouse
Turn a key in a lock
Comb or brush your hair
Reach a shelve that was above your head
Need help to get dressed
Need help to get in or out of bed
Get together with friends or relatives
On the telephone with close friends or relatives
Go to a meeting of a church, club, team, or other group
Family and friends sensitive to your personal needs
Severe pain from your arthritis
Morning stiffness lasts more than 1 hour
Pain makes it difficult for you to sleep
Felt tense or high strung
Bothered by nervousness or your nerves
Enjoyed the things you do
In low or very low spirits
Others better off if you were dead

1.95 ± 1.01
1.82 ± 0.96
4.59 ± 0.77
3.76 ± 1.19
2.00 ± 1.36
2.34 ± 1.07
2.56 ± 1.14
2.46 ± 1.06
2.10 ± 1.03
2.76 ± 1.25
1.90 ± 1.10
1.45 ± 0.79
2.95 ± 0.62
2.48 ± 0.74
3.66 ± 0.95
1.91 ± 0.98
3.72 ± 1.07
3.49 ± 1.31
3.14 ± 1.15
2.67 ± 0.91
2.32 ± 0.92
2.19 ± 0.73
3.11 ± 0.89
1.38 ± 0.76

0.49
0.65
–1.35
–0.36
0.76
0.24
0.17
0.17
0.39
0.10
0.69
1.31
–0.03
–0.09
–0.14
0.54
–0.30
–0.26
–0.05
0.03
0.16
0.16
–0.04
1.55

–0.65
–0.60
0.59
–0.82
–0.81
–0.60
–0.63
–0.55
–0.69
–0.75
–0.66
0.46
1.29
–0.16
–0.49
–0.62
–0.65
–0.91
–0.57
–0.17
–0.42
0.08
–0.04
1.09

* The item numbers refer to the original numbers in the long form AIMS2. Higher scores indicate poorer status for all items.

The results of the CFAs are presented in Table 3. None of the restricted models sat‐
isfied the recommended criteria of acceptable fit on any of the fit indices. From the 3
models tested, the alternative measurement model with the physical dimension split
into upper and lower body limitations (model 2) provided the best fit to the data, with
an NNFI and CFI close to 0.95 and an SRMR and RMSEA just above the cutoff values of
0.08 and 0.06, respectively. Although the fit indices of the current model (model 1) were
only marginally worse, the difference between these nested models was significant
(ΔSBχ2 (4) = 87.44, P < 0.001). Both models performed substantially better than the
model without a separate factor for symptoms (model 3).
Subsequent examination of the different models showed that the assumption of no
correlation between the error terms did not hold. The modification indices indicated
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Table 3. Summary of fit indices for the different models of the Arthritis Impact Measurement Scales 2 Short Form
(AIMS2-SF)*

Model 1
Refined: 6 correlated errors
Model 2
Refined: 6 correlated errors
Model 3
Refined: 7 correlated errors

χ2

df

NNFI

CFI

SRMR

RMSEA (90% CI)

805.03
483.90
727.17
413.72
1038.23
549.51

246
240
242
236
249
242

0.92
0.96
0.93
0.97
0.88
0.95

0.93
0.97
0.94
0.98
0.90
0.96

0.10
0.08
0.10
0.08
0.11
0.10

0.09 (0.08–0.10)
0.06 (0.05–0.07)
0.09 (0.08–0.09)
0.05 (0.04–0.06)
0.11 (0.10–0.11)
0.07 (0.06–0.08)

* χ2 = Satorra–Bentler–scaled chi-square; NNFI = non-normed fit index; CFI = comparative fit index; SRMR = standardized
root mean square residual; RMSEA = root mean square error of approximation; 90% CI = 90% confidence interval; model 1 =
current model (physical, social interaction, symptom, and affect); model 2 = alternative model with the physical dimension
split into upper and lower body limitations; model 3 = alternative model with the symptom items loading on the affect
dimension.

the presence of several high error covariances between pairs of items within the same
dimension. The 6 largest modification indices (all >20) were consistently present in all
models. These error covariances involved items 48 (felt tense or high strung) and 49
(bothered by nervousness or your nerves), items 6 (trouble doing vigorous activities)
and 7 (trouble walking several blocks or climbing a few flights of stairs), items 22 (need
help to get dressed) and 24 (need help to get in or out of bed), items 11 (write with a
pen or pencil) and 12 (button a shirt or blouse), items 12 and 13 (turn a key in a lock),
and items 11 and 13. In model 3, an additional high correlation was identified between
the error terms of items 53 (enjoyed the things you do) and 54 (in low or very low
spirits). All of these correlated error terms appeared to involve pairs of items with a
high degree of similarity in feeling state or items reflecting similar degrees of severity
on the same functional limitation.
Because allowing these error terms to correlate did not seriously compromise the
structure of the original models, the models were respecified to include these correla‐
tions. The final refined models of the AIMS2‐SF are shown in Figure 1, including the
standardized factor loadings, correlations between factors, and correlations between
error terms. The fit indices of the refined models with correlated error terms showed
marked improvements in model fit for all 3 models (see Table 3). Moreover, the refined
versions of both the current measurement model (model 1) and the alternative model
with the physical dimension split into upper and lower body limitations (model 2) now
satisfied the criteria for acceptable model fit for the NNFI, CFI, SRMR, and RMSEA. As
with the restricted versions of the models, the latter model (model 2) performed signifi‐
cantly better than model 1 (ΔSBχ2 (4) = 144.86, P < 0.001) and both models provided a
clearly better fit than the model without a separate symptom factor (model 3).

93

Model 1
0.49

Item 1

0.51

Item 5

0.93

Item 6

0.55
0.72

Item 7

0.77

Item 10

0.66

Item 11

0.71

0.27

0.35
0.27

0.58

0.70

Item 12

0.53
0.48

0.35
0.63

Item 13

0.41

Item 18

0.41

Item 20

0.58
0.65
0.61
0.77
0.77

Physical

1.00

0.75
0.44

Item 22

Social

0.31
0.51

0.47

0.70

Item 24

1.00

0.68

0.72
0.31

0.51

0.29
0.54

Item 29

0.45

Symptom

1.00

0.46
0.92

Item 32

0.79

Item 33

0.79

Item 35

0.32

Item 39

0.51

Item 41

0.35

Item 42

0.64

Item 48

0.82

0.48
0.48

Affect

1.00

0.70
0.81

0.60
0.60
0.66
0.79
0.53

0.47
0.64

Item 49

0.56

Item 53

0.38

Item 54

0.71

Item 56

Figure 1. Standardized parameter estimates for the 3 refined models of the Arthritis Impact Measurement Scales 2 Short
Form. Rectangles represent the observed variables (items) and ellipses represent the hypothesized latent constructs (factors).
Values on the single-headed arrows leading from the factors to the items are standardized factor loadings. Values to the left of
the items represent error variances. Values on the curved double-headed arrows are correlations between factors or error
terms.
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Model 2
0.54

Item 1

0.31

Item 5

0.96

Item 6

0.59
0.76

Item 7

0.73

Item 10

0.67

Item 11
0.83

0.35
0.27

0.55

0.68

Item 12

0.32
0.60

Item 13

0.34

Item 18

0.35

Item 20

0.46

Item 22

0.20
0.49
0.57
0.52
0.67
0.63
0.81

Upper

1.00

0.81

Lower

1.00

0.74

0.36
0.46

0.82

0.73

Item 24

0.45
0.42

Social

1.00

0.67
0.45

0.70

0.69
0.53

Item 29

0.45
0.92

Item 32

0.80

Item 33

0.78

Item 35

0.32

Item 39

0.50

Item 41

0.36

Item 42

0.63

Item 48

0.31

0.29

Symptom

1.00

Affect

1.00

0.59
0.47

0.46
0.48
0.83
0.70
0.80

0.61
0.61
0.65
0.80
0.53
0.46
0.63

Item 49

0.58

Item 53

0.37

Item 54

0.72

Item 56

Figure 1. (Continued)
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Model 3
0.49

Item 1

0.51

Item 5

0.93

Item 6

0.55
0.72

Item 7

0.77

Item 10

0.66

Item 11

0.71
0.35
0.27

0.58

0.70
0.27

Item 12

0.35

0.53
0.48

0.63

Item 13

0.41

Item 18

0.41

Item 20

0.59
0.65
0.61
0.77
0.77

Physical

1.00

0.75
0.44

Item 22

0.70

0.47

0.31
0.51

Item 24

Social

0.75

1.00

0.69
0.52

Item 29

0.35

0.29
0.47

0.92

Item 32

0.78

Item 33

0.81

Item 35

0.37

Item 39

0.53

Item 41

0.36

Item 42

0.87

Item 48

0.43

0.80
0.68
0.80
0.36
0.36
0.24
0.56

0.71
0.87

Item 49

0.94

Item 53

0.40

Figure 1. (Continued)
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0.69

Item 54

0.92

Item 56

0.29

Affect

1.00

Discussion
The AIMS2‐SF is usually scored by grouping its items into the same (second‐order)
components of the original long form AIMS2. Although this scoring procedure cer‐
tainly has face validity, it has not been confirmed using appropriate statistical analyses.
The current study used CFA to test and compare the goodness‐of‐fit of the current
measurement model of the AIMS2‐SF and 2 alternative models based on previous
exploratory factor analyses. The results support the validity of the current measure‐
ment model of the AIMS2‐SF, but suggest that an alternative model with separate
upper and lower body limitations factors may be more meaningful.
The study confirms the findings by Guillemin et al3 and Ren et al4 that an upper
body limitations factor should be distinguished from lower body limitations. This
distinction was already suggested for version 1 of the long form AIMS1,38 and is quite
common in the assessment of physical function in rheumatic diseases. Despite the
intuitive appeal of a distinction between upper and lower body limitations, the validity
of this distinction depends critically on whether all items can be classified as involving
upper or lower body functions. Although most of the items for physical function are
clearly associated with either upper body activities (e.g., write with a pen or pencil) or
lower body activities (e.g., trouble walking several blocks or climbing a few flights of
stairs), the AIMS2‐SF also contains some items for which this classification is not so
clear. Items such as “need help to get dressed” or “trouble doing vigorous activities”
may involve both upper and lower body functions or may be related to other factors
such as physical condition or athleticism. Indeed, in the final model (model 2) the latter
item loaded very poorly (0.20) on the specified lower body limitations factor. However,
because this item demonstrated a similarly weak factor loading in both the current
measurement model (model 1) and the alternative model without a symptom factor
(model 3), it is suggested that this item may not represent the proposed physical func‐
tion factor in general. All other items, however, demonstrated a sufficient loading on
the specified upper or lower body limitations factor, supporting the use of separate
scales for these factors.
The results also suggest the presence of unspecified factors or overlapping or re‐
dundant items, especially within the physical and psychological dimensions. The
assumption of uncorrelated error terms did not hold for the items in the AIMS2‐SF and
several error covariances were added post hoc to the models. The high error correlation
between items 11, 12, and 13 most likely indicates the presence of an additional factor
related to restricted finger movement, which may be distinct from other physical
limitations. Indeed, in the original long form AIMS2, these items were part of the hand
and finger function subscale. Future studies could examine whether adding a separate
factor for these items would improve the factor structure of the AIMS2‐SF. Although
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correlated error terms are generally considered indicative of the omission of 1 or more
relevant factors, they can also point to other types of method effects such as overlap‐
ping item content or perceived commonality.33 A review of the other items with high
error term correlations indeed showed that these items used the same wordings (e.g.,
“need help”) or assessed very similar feelings. Since high correlations between the error
terms of such items are not uncommon, we considered it justifiable to allow error
covariances between pairs of items within the same dimension. Nonetheless, this
finding does deserve further attention and the final models need to be cross‐validated
to increase confidence in the replicability of the post hoc modifications. Moreover,
further research could focus more closely on possible modifications in the wording of
these items to improve the precision of the AIMS2‐SF.
Also, it is possible that the different factor structures found in previous studies are
the result of specific differences in the patient samples studied. For instance, Guillemin
et al3 developed the AIMS2‐SF using data from a prospective cohort study of patients
with RA with severe disease. Other studies, however, investigated its factor structure in
OA,4,6 which is a different and unique disease condition, or used cross‐sectional data
from patients with RA with moderate disease severity.5 Although we did not find a
clear association between sample characteristics and the reported factor structures in
these studies, the results of the current study should be cross‐validated in other sam‐
ples, such as OA patients or RA patients with less severe disease.
An important limitation of this study is the omission of the proposed role dimen‐
sion of the AIMS2‐SF in the models. This is the result of a general problem associated
with the use of both the long form and the short form of the AIMS2. Because patients
who are unemployed, disabled, or retired at the time of the study are asked to skip the
items from this dimension, missing values for these items are often high. Consequently,
the items from this dimension are usually excluded from factor analyses and the actual
presence of a separate role dimension has as yet not been confirmed.
In summary, this study supports the factorial validity of the AIMS2‐SF and suggests
the use of separate scales for upper and lower body limitations in scoring the question‐
naire. The results also point to certain problems associated with some of the items that
need further study.
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Abstract
Objective. The Health Assessment Questionnaire Disability Index (HAQ‐DI) is the most
common self‐reported measure of physical disability in rheumatoid arthritis (RA).
Recently, the HAQ‐II was developed in the US as a short, valid, and reliable alternative
using Rasch analysis. Our objective was to compare the scaling properties of the HAQ‐
DI and HAQ‐II in Dutch patients with RA.
Methods. We used data from 472 patients with confirmed RA. Internal construct validity
of the HAQ versions was assessed using Rasch analysis. Additionally, external con‐
struct validity was assessed by examining correlates with other outcome measures.
Results. The HAQ‐DI had a large floor effect with 9.5% of the patients indicating no
disability compared with 4.3% for the HAQ‐II. Both versions were unidimensional and
adequately fitted the Rasch model, containing only one non‐fitting item. Additionally,
two HAQ‐II items demonstrated overfit and a high residual correlation, suggesting
overlap or redundancy in item content. The HAQ‐II had an excellent scale length,
indicating that it covered a wider range of physical function. Item difficulties were
reasonably well spread for the HAQ‐II, whereas the HAQ‐DI items tended to cluster
around similar difficulty levels. Both scales contained several items with DIF by gen‐
der, age, or disease duration. Both scales demonstrated the expected pattern of correla‐
tions with other outcome measures.
Conclusion. The results indicate that both the HAQ‐DI and HAQ‐II are psychometrically
robust measures of physical function. The Rasch‐developed HAQ‐II, however, has
several favourable scaling properties, including a better scale length and a reduced
floor effect.
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Introduction
Patient assessment of physical function is one of the core measures of clinical trials and
observational studies of patients with rheumatoid arthritis (RA).1–3 Over the years, the
Health Assessment Questionnaire Disability Index (HAQ‐DI) has become the measure
of choice for assessing self‐reported disability in RA.4,5 Although the HAQ‐DI has
proven to be reliable, valid, and responsive,6,7 it is not without its limitations. Especially
its reduced sensitivity in patients with lower levels of disability due to a floor effect and
the nonlinear nature of the scale have been repeatedly noted.8–13
In an effort to overcome these problems, Wolfe et al recently developed a revised
version of the HAQ‐DI, the HAQ‐II.14 Using Rasch analysis on a set of 31 items, in‐
cluding the 20 items from the HAQ‐DI, they selected those 10 items that best balanced
the concerns of item fit, scale length and evenly spaced items. The resulting HAQ‐II
showed excellent scaling properties, a reduced floor effect, and similar convergent
validity and sensitivity to change as the original HAQ‐DI. The aim of the present study
was to examine the construct validity of the Dutch versions of the HAQ‐DI and HAQ‐II
in a cross‐sectional sample of patients with RA.

Patient and methods
Patients and study design
The data for this study were collected at the outpatient rheumatology clinic of Medisch
Spectrum Twente in Enschede, the Netherlands. During three waves of data collection
between 2005 and 2007, all patients visiting the clinic were asked to complete a ques‐
tionnaire consisting of demographic questions and standard self‐reported measures of
disease activity and health status. In total, 1363 unique patients were included during
the three study periods. From this sample, all patients with confirmed RA were se‐
lected resulting in a cross‐sectional sample of 472 patients. For patients with multiple
visits during the study periods, data from the first visit were used in the analysis.
Measures
The HAQ‐DI contains 20 items measuring physical disabilities over the past week in 8
categories of daily living: dressing and grooming, rising, eating, walking, hygiene,
reach, grip, and activities.5 Each item of the HAQ‐DI is scored on a 4‐point rating scale
from 0 (without any difficulty) to 3 (unable to do). The overall HAQ‐DI score is calcu‐
lated by summing and averaging the highest item score of each category when at least
6 categories are completed, essentially reducing the HAQ‐DI to an 8‐item scale.14 The
overall score ranges from 0 to 3 where scores of 0 to 1 are generally considered to
represent mild to moderate disability, 1 to 2 moderate to severe disability, and 2 to 3
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severe to very severe disability.6 We used the standard scoring method, which corrects
for the use of devices or assistance from others.7 The validated Dutch version of the
HAQ‐DI used in this study is a literal translation of the current US version with one
important modification.15 In the Dutch version, the metric weight in the item “reach
and get down a 5‐pound object (such as a bag of sugar) from just above your head” has
been reduced to 1 kg, making the task easier to complete.16
The HAQ‐II consists of 10 items: 5 items from the original HAQ‐DI and 5 additional
items. All items are scored using the same 4‐point response scale as the HAQ‐DI.
Following the original validation study of the HAQ‐II,14 we added 11 disability items to
the patient questionnaire. The additional items were literally translated into Dutch by
two bilingual individuals, using a forward‐backward translation procedure. The HAQ‐
II is scored by simply taking the mean of the items when at least 8 items are completed,
also resulting in a score from 0 to 3, with higher scores indicating more disability.
Besides the HAQ‐DI and the additional items for the HAQ‐II, patients completed
the Medical Outcomes Study 36‐Item Short Form Health Survey (SF‐36, version 2)17 and
numerical rating scales for pain (NRS‐P) and general health (NRS‐GH). The SF‐36 has
eight scales which can be aggregated into a physical component summary (PCS) and
mental component summary (MCS) score. The scales and summary scores range from 0
to 100, with higher scores representing better health status. The component summary
scores are standardized using normative data from the 1998 US general population
with a mean score of 50 and standard deviation of 10. The NRS‐P and NRS‐GH con‐
sisted of 11‐point rating scales ranging from 0 (“no pain” or “very good”) to 10 (“un‐
bearable pain” or “very bad”).
Statistical analysis
Internal construct validity of the HAQ‐DI and HAQ‐II was assessed using Rasch
analysis, while external validity was assessed by testing for expected associations with
other established outcome measures in RA. Rasch analyses were performed with
Winsteps version 3.60 (Winsteps.com, Chicago, IL). All other analyses were performed
using SPSS version 14.0 (SPSS Inc., Chicago, IL).
The Rasch model is a one‐parameter item response theory model which assumes
that the probability of a certain response to a questionnaire item is a function of the
person’s ability on the underlying dimension being measured by the scale and the
difficulty of the item.18,19 The model asserts that the easier the item (or task) is, the more
likely it will be passed and the more able a person is, the more likely he or she will pass
an item compared to a less able person.20 When data are fitted to the Rasch model, both
person ability and item difficulty are calibrated in log‐odd units (logits) on a common
interval‐level scale.
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Compared with classical test theory, Rasch analysis provides a more powerful
method for evaluating the internal construct validity of a scale. First, Rasch analysis is
useful in testing whether the items of a scale measure a single, unidimensional con‐
struct. Moreover, it can be used to evaluate whether the items are arranged hierarchi‐
cally, with sufficient spread in difficulty to measure the full range of the underlying
construct. Redundant items (items that are too easy or too difficult or items with the
same item difficulty) and large gaps in difficulty between items can be identified to
examine the efficiency and precision of the scale. Finally, another useful attribute of
Rasch analysis is that it allows for the identification of items with differential item
functioning (DIF, also called item bias), i.e. items that have different levels of difficulty
across subgroups of patients after controlling for overall ability. In recent years, Rasch
analysis has been increasingly and successfully used in the development and evalua‐
tion of functional disability questionnaires in rheumatology.10,13,21–28
Since the HAQ‐DI and the HAQ‐II consist of polytomously scored items with or‐
dered response categories, the unrestricted partial credit model – which does not
require the distance between item thresholds to be equal across items – was applied
throughout the current analyses.29 As all Rasch models assume that the items in a scale
are unidimensional and locally independent, these assumptions were thoroughly tested
within the Rasch analysis process. Unidimensionality and fit of the HAQ‐DI and HAQ‐
II to the Rasch model was firstly assessed by examination of the information‐weighted
mean square (INFIT MNSQ) and outlier‐sensitive mean‐square (OUTFIT MNSQ) fit
statistics for each item. MNSQ values are the ratio between observed and predicted
variance and have an expected value of 1.0. Higher values suggest that the item is
“noisy” or does not measure the same underlying dimension as the other items. Lower
values indicate that the item measures redundant or overlapping item content. MNSQ
values between 0.7 and 1.3 were considered acceptable.30 Additionally, a principal
component analysis of the standardized residuals was performed. Once the “Rasch
factor” has been extracted there should be no secondary structures (factors) left in the
data. The following rules of thumb were used to confirm unidimensionality: >60% of
the variance explained by the Rasch factor and an eigenvalue and explained variance of
the first residual factor <3.0 and <5%, respectively.31 Finally, residual correlations
between pairs of items were examined. A relatively high residual correlation (e.g.,
>0.5)32 between two items indicates that these items are not locally independent and can
also point to highly overlapping or redundant items or the existence of some other
shared dimension.
The efficiency and precision in measuring the underlying disability construct was
examined by inspection of the item difficulty calibrations of the scales. Ideally, item
difficulty levels (in logits) should be spread across a wide range of ability. Additionally,
person and item separation and reliability indices were examined. The item separation
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index gives an estimate of the potential range of item difficulty covered by the scale
(scale length), with larger values indicating a greater spread of items. The person
separation index indicates the extent to which the items can distinguish between statis‐
tically different levels of person ability. Values >2.0 were considered acceptable as this
corresponds with the ability of the scale to differentiate three distinct levels of ability
(e.g., high, medium, and low ability). Person reliability is an indicator of the degree to
which the items measure persons in a consistent manner and is analogous to Cron‐
bach’s alpha, where values >0.7 are required for group use and >0.85 for individual
patient use.33
Possible DIF was evaluated between subgroups of patients based on gender, age,
and disease duration. Age and disease duration were split at the median to create high
and low subgroups. The presence of uniform DIF was assessed using the Rasch ap‐
proach implemented in Winsteps.31 Items were considered to display substantial DIF
when the difference between the separate item calibrations was statistically significant
as determined by the t‐test and the size of difference was at least 0.5 logits.34–36
Additionally, we assessed the agreement and convergent validity of the scales.
Agreement between the Rasch‐transformed scores of the HAQ‐DI and HAQ‐II was
assessed by the Bland–Altman approach.37 Convergent validity was tested by correlat‐
ing both the raw and the Rasch‐transformed scores of the scales with the SF‐36 PCS and
MCS, the NRS‐P, and the NRS‐GH. It was hypothesized that the scales should be
strongly associated (r >0.6) with the SF‐36 PCS and moderately (r = 0.3–0.6) with the
NRS‐P, NRS‐GH, and SF‐36 MCS.

Results
The demographic and clinical characteristics of study sample are listed in Table 1.
Physical disability of the included patients was generally mild to moderate with 46% of
the patients scoring <1.0 on the HAQ‐DI and 41% between 1.0 and 2.0.6
Both the HAQ‐DI and HAQ‐II scores tended towards normal distributions but were
slightly skewed toward lower scores (Figure 1). The HAQ‐DI had a relatively large
floor effect with 9.5% of the patients scoring zero (no disability) compared to 4.3% of
the patients on the HAQ‐II.
In general, the HAQ‐DI and HAQ‐II items adequately fitted the unidimensional
Rasch model (Tables 2 and 3). Both scales had only one noisy item with an INFIT or
OUTFIT statistic >1.3. The hygiene category of the HAQ‐DI did not fit with the overall
construct of functional disability, whereas “walk outdoors on a flat ground” did not fit
well with the other items of the HAQ‐II. Additionally, the two most difficult items of
the HAQ‐II (“move heavy objects” and “lift heavy objects”) had OUTFIT statistics <0.7,
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Table 1. Demographic and clinical characteristics of the study sample
Gender (%)
female
male
Age (years)
mean (SD)
median (IQR)
Disease duration (years)
mean (SD)
median (IQR)
HAQ-DI (range 0–3)
mean (SD)
median (IQR)
HAQ-II (range 0–3)
mean (SD)
median (IQR)
SF-36 PCS (range 0–100)
mean (SD)
median (IQR)
SF-36 MCS (range 0–100)
mean (SD)
median (IQR)
NRS-P (range 0–10)
mean (SD)
median (IQR)
NRS-GH (range 0–10)
mean (SD)
median (IQR)

69.7
30.3
59.6 (14.2)
59.0 (51.0–70.0)
10.5 (11.2)
7.0 (2.0–16.0)
1.1 (0.7)
1.0 (0.5–1.6)
1.0 (0.7)
1.0 (0.5–1.5)
36.8 (9.2)
36.8 (30.6–43.5)
47.8 (11.9)
48.7 (39.5–58.2)
4.5 (2.8)
4.0 (2.0–7.0)
4.2 (2.5)
4.0 (2.0–6.0)

IQR = interquartile range; HAQ-DI = Health Assessment Questionnaire Disability Index; HAQ-II = Health Assessment
Questionnaire II; SF-36 = Medical Outcomes Study 36-Item Short Form; PCS = physical component summary; MCS = mental
component summary; NRS-P = numerical rating scale for pain; NRS-GH = numerical rating scale for general health.

suggesting overfit or overlapping item content. The principal component analyses of
the standardized residuals confirmed the unidimensionality of both scales. For the
HAQ‐DI, 62.9% of the variance was explained by the Rasch dimension, whereas 7.4% of
the unexplained variance was accounted for by the first residual factor with an eigen‐
value of 1.6. The Rasch dimension in the HAQ‐II accounted for 74.8% of the variance
and the first residual factor, with an eigenvalue of 2.4, explained only 6% of the vari‐
ance. Finally, inter‐item residual correlations were generally low for both measures. All
residual correlations in the HAQ‐DI were below 0.30. The HAQ‐II, however, contained
a high residual correlation of 0.59 between the items “move heavy objects” and “lift
heavy objects”. Inter‐item residual correlations were low for the other items of the
HAQ‐II (r’s <0.35).
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Figure 1. Distribution of the total HAQ-DI and HAQ-II scores. HAQ-DI: Skewness 0.32, Kurtosis –0.80; HAQ-II: Skewness
0.39, Kurtosis –0.75.

Table 2. Item difficulties and fit statistics of the HAQ-DI items ordered by difficulty level

Rising
Walking
Dressing and grooming
Reach
Eating
Grip
Activities
Hygiene

Item
difficulty
(logits)*

SE

INFIT
MNSQ†

OUTFIT
MNSQ†

2.00
0.47
0.34
0.21
–0.03
–0.80
–1.03
–1.17

0.09
0.08
0.08
0.08
0.08
0.08
0.08
0.07

1.01
1.06
0.86
0.87
0.96
1.19
0.89
1.23

0.94
1.07
0.84
0.82
0.98
1.26
0.88
1.37

SE = standard error; MNSQ = mean square; INFIT = information-weighted fit; OUTFIT = outlier-sensitive fit.
Person separation index 2.49, Person reliability 0.86, Item separation index 11.45.
* More negative scores indicate more difficult items.
† MNSQ values >1.30 (noisy items or items not measuring the underlying construct) are shown in bold; No MNSQ values
<0.70 (overlapping or redundant items).

The HAQ‐II had an excellent scale length with an item separation index of 21.63
compared to 11.45 for the HAQ‐DI, indicating that the HAQ‐II covered a much wider
range of the functional disability construct. Inspection of the item difficulty calibrations
showed that the items of the HAQ‐II were reasonably well spread across a wide range
of difficulty. Besides its relatively limited scale length, the items of the HAQ‐DI tended
to cluster around similar difficulty levels around the middle of the scale hierarchy, with
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Table 3. Item difficulties and fit statistics of the HAQ-II items ordered by difficulty level

Get on and off the toilet?
Stand up from a straight chair?
Open car doors?
Walk outdoors on flat ground?
Reach and get down a 1-kg object (such as a
bag of sugar) from just above your head?
Go up 2 or more flights of stairs?
Wait in a line for 15 minutes?
Do outside work (such as yard work)?
Move heavy objects?
Lift heavy objects?

Item
difficulty
(logits)*

SE

INFIT
MNSQ†

OUTFIT
MNSQ†

2.89
2.33
1.87
1.28
0.71

0.12
0.10
0.10
0.09
0.09

1.02
1.10
0.96
1.18
1.07

0.88
1.19
1.08
1.70
1.12

–0.63
–0.86
–1.56
–2.92
–3.11

0.08
0.08
0.08
0.08
0.08

1.07
1.02
0.95
0.74
0.77

1.11
1.20
0.91
0.66
0.64

See Table 2 for abbreviations.
Person separation index 2.74, Person reliability 0.88, Item separation index 21.63.
* More negative scores indicate more difficult items.
† MNSQ values >1.30 (noisy items or items not measuring the underlying construct) are shown in bold; MNSQ values <0.70
(overlapping or redundant items) are shown in italics.

relatively few items at the extremes. Both scales had person separation and reliability
indices >2.0 and >0.85, respectively, indicating that both can adequately discriminate
between levels of physical disability and are sufficiently reliable for individual patient
use.
Three items of the HAQ‐DI exhibited substantial uniform DIF between subgroups
of patients (Figure 2). After controlling for overall disability, women had less difficulty
with dressing (DIF contrast = 0.93, P < 0.001), but more difficulty with grip (DIF con‐
trast = 0.75, P < 0.001). Hygiene was less difficult for younger patients (DIF contrast =
0.86, P < 0.001) and patients with shorter disease duration (DIF contrast = 0.78, P <
0.001). The HAQ‐II also had three items with DIF. Standing up from a straight chair
was more difficult for men (DIF contrast = 0.62, P = 0.007), younger patients (DIF con‐
trast = 0.55, P = 0.008), and patients with shorter disease duration (DIF contrast = 0.75, P
< 0.001). Getting on and of the toilet was more difficult for younger patients (DIF
contrast = 0.75, P = 0.001) and patients with shorter disease duration (DIF contrast =
0.54, P < 0.020). Finally, opening car doors was more difficult for younger patients (DIF
contrast = 0.53, P = 0.010).
The raw and Rasch‐transformed HAQ‐DI and HAQ‐II scores were highly intercor‐
related (Table 4) and the absolute difference in raw mean scores was only 0.04 units.
Additional Bland–Altman analysis of the Rasch‐transformed scores showed that the
mean HAQ‐II scores were systematically biased towards worse scores on the HAQ‐II
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Figure 2. Differential item functioning plots of the HAQ-DI (left) and HAQ-II (right) between patient groups based on gender
(top), age (middle), and disease duration (top). Age and gender are split at the median.
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(mean difference 0.216 logits, paired t‐test, P < 0.001) with the 95% limits of agreement
ranging from –2.156 to 2.588. Both scales demonstrated the expected pattern of correla‐
tions with other outcome measures, where HAQ‐II correlates tended to be slightly
stronger (Table 4).
Table 4. Pearson intercorrelations between self-reported outcome measures

HAQ-DI
HAQ-II
SF-36 PCS
SF-36 MCS
NRS-P
NRS-GH

HAQ-DI

HAQ-II

SF-36 PCS

SF-36 MCS

NRS-P

NRS-GH

1.00
0.92 (0.89)
–0.65 (–0.65)
–0.32 (–0.32)
0.46 (0.46)
0.40 (0.41)

1.00
–0.71 (–0.71)
–0.34 (–0.34)
0.46 (0.47)
0.41 (0.44)

1.00
0.09
–0.59
–0.54

1.00
–0.21
–0.28

1.00
0.69

1.00

See Table 1 for abbreviations.
Correlations with the Rasch-transformed scores of the HAQ versions are presented in parentheses.
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Discussion
This study used Rasch analysis to examine the construct validity of the HAQ‐DI and
the HAQ‐II in patients with RA. The results suggest that both scales are psychometri‐
cally robust measures of physical disability. Compared with the HAQ‐DI, the HAQ‐II
has favourable scaling properties, as demonstrated by a better scale length and a re‐
duced floor effect. The results further point to some improvements that could be made
with respect to misfitting or redundant items and items with DIF which were present in
both scales.
In general, both the HAQ‐DI and the HAQ‐II showed an acceptable fit to the Rasch
model as judged by the information‐weighted mean square INFIT and OUTFIT statis‐
tics. Following previous studies examining the HAQ using Rasch analysis,10,13,14 we
applied the common critical range of 0.7 to 1.3 for reasonable fit. However, it should be
noted that these statistics are sensitive to sample size and may lead to an unacceptable
Type I error rate with large samples.38 In the HAQ‐DI, only the hygiene category dem‐
onstrated substantial underfit as indicated by a relatively high OUTFIT value. The
finding that this category is noisy or does not measure the same dimension as the other
categories is in accordance with previous Rasch analyses of the scale.13,14,25 Wolfe et al14
have suggested that this noisiness may be caused by patients guessing at their ability to
answer the underlying item “take a tub bath”, since many people use showers instead
of bathtubs. The HAQ‐II also contained one item with high OUTFIT. The finding that
“walk outdoors on a flat ground” did not closely relate to the overall construct of
disability is somewhat surprising and has not been reported in previous studies. Given
that the corresponding INFIT statistic, which is less sensitive to unexpected responses
to items far from a person’s level of ability, is acceptable, the misfit of this item may be
inflated by a few unexpected responses of patients with high disability.
Besides this underfitting item, the HAQ‐II additionally contained two items with
low INFIT and OUTFIT statistics, which usually indicates overlap or redundancy in the
pattern of responses. This overlap between “move heavy objects” and “lift heavy
objects” was also apparent by an unacceptably high residual correlation between these
items. Indeed, simple inspection of the item content does suggest that the items assess
very similar and interdependent tasks as people will usually try to lift objects in order
to move them. Omission of one of these items or, even better, replacement with a
slightly less difficult item in future studies could lead to better overall scaling proper‐
ties of the HAQ‐II.
As would be expected from a Rasch‐developed measure, the HAQ‐II demonstrated
better distributional and scaling properties than the traditional HAQ‐DI. Total HAQ‐II
scores showed a substantially lower floor effect than total HAQ‐DI scores. The floor
effect of the HAQ‐DI, in which patients report a normal score but nonetheless experi‐
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ence functional limitations, is a well‐known problem of the HAQ‐DI8–11,13,14 and was one
of the main reasons for the development of the HAQ‐II. This smaller floor effect is
achieved by a better scale length and item difficulty calibration of the HAQ‐II. The
HAQ‐II measures a wider ranger of disability and has specifically more items probing
relatively difficult activities. In fact, according to the current results, the 5 most difficult
items in the HAQ‐II were the ones that were added to the scale by Wolfe et al. This
resulted in a high item separation index for the HAQ‐II, which was almost twice the
size of that for the HAQ‐DI.
The present study design did not allow for a direct examination of the responsive‐
ness of the scales. However, the high person separation and reliability indices indicate
that both scales can identify several statistically distinct levels of person ability. This
lends support to the sensitivity of both scales to changes in physical disability, where
the HAQ‐II would theoretically be somewhat more sensitive.
One concern with both scales is the presence of items with DIF between patient
groups. Especially older and younger patients, who are at the same level of disability,
appear to respond somewhat differently to several items. Although the absolute mag‐
nitude of DIF was generally small and may average out across the items in a scale,
future studies should continue to examine the presence of DIF and its influence on the
total scale scores.
Although the actual item difficulty estimates of the HAQ‐DI in this study were
somewhat different from those reported in previous studies in RA,10,13,25 the difficulty
hierarchy (rank order) was quite similar to the ones most recently found by Wolfe et
al25 and Taylor and McPherson.13 Also, both the actual difficulty estimates and the
difficulty hierarchy of the HAQ‐II items in this study were very similar to those of the
original US version.14 This finding provides some preliminary support for both the
comparability of the scales across different RA cohorts and the robustness of the pre‐
sent findings. Future research, using Rasch analysis on pooled data from different
countries and cohorts, could assess more thoroughly whether the scales are equivalent
across cultures and different cohorts.
An important, and possibly related issue, remains the divergent translation of the
item “reach and get down a 5‐pound object (such as a bag of sugar) from just above
your head” in the Dutch HAQ‐DI and HAQ‐II. In the versions we used in this study,
this item is made “easier” by reducing the object weight to 1 kg. In the Rasch analysis,
this was reflected in substantially lower item difficulty estimates for this item of the
HAQ‐II and the corresponding reach category of the HAQ‐DI compared with previous
studies using the original wording.10,13,14,25 This difference in item difficulty should be
kept in mind when comparing the present results with previous (Rasch) analyses of the
HAQ‐DI and HAQ‐II. Recently, a new consensus version of the Dutch HAQ‐DI was
proposed which should overcome this problem.16
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The present findings should also be considered within the context of the strict as‐
sumptions of the Rasch model. Although the one‐parameter Rasch model is probably
the most commonly used item response theory model for analyzing (functional dis‐
ability) questionnaires, it may not always be the most suitable model. For instance, a
recent study of a similar measure of functional disability showed that a two‐parameter
model fitted the data significantly better than the one‐parameter model.39 Future stud‐
ies could examine whether applying more general models will lead to different results.
Finally, the HAQ‐DI and HAQ‐II were highly intercorrelated and demonstrated a
similar pattern of associations with other validated outcomes, suggesting that both
scales assess the same underlying construct. Off course, this is not very surprising since
5 out of the 10 HAQ‐II items stem directly from the HAQ‐DI. Although the absolute
mean difference between the raw HAQ‐DI and HAQ‐II scores was negligible, Bland–
Altman analysis of the Rasch‐transformed scores showed that the HAQ‐DI and HAQ‐II
scores were significantly different and characterized by high intra‐individual variation.
Wolfe et al14 have suggested conversion formulae for transforming group‐level data
from HAQ‐DI to HAQ‐II and vice versa. The current results, however, confirm their
finding that the HAQ‐DI and HAQ‐II cannot be used interchangeably at the individual
patient level.
In conclusion, this study suggests that the HAQ‐DI and HAQ‐II are both adequately
valid measures of physical disability in patients with RA, but confirm that the Rasch‐
developed HAQ‐II has better distributional and scaling properties. Moreover, given
that the HAQ‐II is much shorter – particularly when the aids and devices section of the
HAQ‐DI are considered – and easier to score, the HAQ‐II appears to be more suitable
for use in clinical care.
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9

Summary and discussion

Summary
Patient‐reported outcomes (PROs) have taken a central role in the evaluation of disease
status and treatment effects in the rheumatic diseases. The aim of this thesis was to
explore several contemporary issues related to the patient’s perspective and the use of
modern psychometric analysis of PROs in rheumatology.
Chapter 2 of the thesis presents a study of the 1‐year course of patients’ priorities for
improvement in health in 226 patients with active RA starting treatment with tumor
necrosis factor blocking agents. The aims of the study were to identify those aspects of
health that patients with RA themselves would most like to see improved and to ex‐
amine whether these priorities for improvement were sensitive to changes in health
status. The results of the study showed that, upon entering the cohort, patients most
commonly selected pain, hand and finger function, walking and bending, mobility, and
work as priorities for improvement. Despite major improvements in almost all of these
aspects of health during treatment, this priority ranking remained mostly unchanged at
the group level. Pain was the only priority area that was selected significantly less often
after 3 and 12 months of treatment, but it remained the most often selected priority.
Within individual patients, however, priorities for improvement frequently changed.
Since changes in the priority of pain were related to the achieved level of patient‐per‐
ceived pain and disease activity, it appears that individual patient priorities are not
stable over time and can change as a result of effective treatment. This finding gives
some preliminary support to the idea that the importance of particular outcomes to
individual patients varies as a result of effective treatment and that existing measures
may be enhanced by taking account of these variations in priorities.
Chapter 3 describes the development and evaluation of a new concept for measuring
meaningful change in pain on a visual analog scale (VAS) from the individual patient’s
perspective. The concept of “patient‐perceived satisfactory improvement” (PPSI) was
constructed as a 5‐point categorical rating of change scale and applied in a 2‐week
prospective study of 181 arthritis patients treated with local corticosteroid injections, a
treatment with known efficacy. The optimal cut‐off for PPSI on the VAS was a minimal
reduction of 30 mm or 55%. The results also showed that the absolute change in pain
associated with a satisfactory improvement was highly dependent on baseline pain. As
a result, percent change scores performed significantly better in classifying satisfactory
improved patients. The cut‐off for PPSI was consistent over the course of treatment and
reasonably consistent across different diagnostic groups. Overall, this study suggests
that PPSI is a clinically relevant and stable concept for interpreting truly meaningful
improvements in pain from the individual perspective.
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Chapter 4 focuses on a more general concern with PROs, namely the validity of pa‐
tient’s retrospective reports of symptoms or health. The aim of the study in this chapter
was to study the agreement between patients’ actual baseline assessments of pain and
global health on a VAS before treatment and retrospective assessments collected 2
weeks after treatment. Data were used from the study as described in chapter 3. The
results of this study showed that 2 weeks after treatment with a local injection, patients
slightly overestimated the severity of pain and global health before treatment. Al‐
though actual and retrospective assessments were adequately correlated and fairly
accurate at the group level, there was unacceptable intra‐individual variation between
actual and retrospective assessments. The study concludes that even over relatively
short time intervals, retrospective assessments should not be used as substitutes for
individual baseline status or to measure individual changes over treatment in clinical
trials.
Chapters 5 and 6 describe the results of a cross‐cultural study of rheumatic pain inten‐
sity in patients from an Arabic and Western culture. Participants were 42 young Egyp‐
tian women with RA and 30 Dutch women with RA, matched for age and disease
duration. Chapter 5 compares the validity and reliability of a graphic rating scale (GRS)
and a verbal rating scale (VRS) for measuring pain between both countries. The study
showed that both the GRS and VRS were reliable and valid in the total study cohort.
Within the individual countries, however, the GRS seemed to perform better than the
VRS. In chapter 6, ethnocultural differences in pain intensity reports between the
Egyptian and Dutch patients and the influence of possible confounding variables are
examined. The analysis showed that, although the progression of RA and radiographic
damage were not significantly different between both groups, the Egyptian population
reported significantly worse pain and physical function and demonstrated higher
disease activity. After controlling for the differences in disease activity and socioeco‐
nomic and clinical variables, country of residence remained a significant independent
predictor of pain intensity. The study confirms that there are ethnocultural differences
in the pain reports between Egyptian and Dutch women with RA and indicates the
need for more studies to explore the mechanisms that may underlie these differences.
In chapter 7, the factorial validity of the short form Arthritis Impact Measurement
Scales 2 (AIMS2‐SF) is evaluated using structural equation modeling. Three a‐priori
defined measurement models, based on previous exploratory factor analyses, were
tested and compared in a sample of 279 patients with active RA who completed the
long form AIMS2 before starting treatment with TNF‐blocking agents. The analyses
showed that both the currently applied measurement model and an alternative model
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with the physical dimension divided into upper and lower body limitations adequately
fitted the data. The latter model, however, performed significantly better. The study
concludes that the AIMS2‐SF has acceptable factorial validity and suggests the use of
separate scores for upper and lower body limitations. The results also point to several
specific problems associated with the content or wording of some of the items that need
further study.
Finally, chapter 8 presents a Rasch analysis, a basic form of item response theory
modeling, of the Health Assessment Questionnaire Disability Index (HAQ‐DI) and a
more recent revised version (HAQ‐II) in a cross‐sectional sample of 472 patients with
confirmed RA. Results of this study showed that the HAQ‐DI and the HAQ‐II ade‐
quately fitted the Rasch model, with both scales containing one item that did not
appear to measure the underlying dimension of physical disability. Additionally, two
HAQ‐II items demonstrated overfit and a high residual correlation, suggesting overlap
or redundancy in item content. Both scales contained several items with differential
item functioning by gender, age, or disease duration. Compared with the HAQ‐DI, the
HAQ‐II had a smaller floor effect and a much longer scale length. Overall, the study
suggests that both the HAQ‐DI and the HAQ‐II are valid, unidimensional measures of
physical disability. The Rasch‐developed HAQ‐II, however, has several favorable
scaling properties which favor its use over the traditional HAQ‐DI.

General discussion and future directions
The patient’s perspective and the use of modern psychometrics to evaluate and im‐
prove PROs have found their way into outcome assessment in the rheumatic diseases.
Both have shown their merits in improving the quality of health research, especially
when used in combination, and both will undoubtedly receive even more attention in
the near future. However, the basic nature and assumptions of both paradigms are very
different and may even conflict with one another.
The patient’s perspective focuses on improving health outcomes research by advo‐
cating more use of the knowledge, values, and experiences of patients with the disease
themselves in research. This concept is very broad and has expanded from merely
having patients rate their own health status or symptoms using PROs to diverse issues
such as identifying patients’ views on meaningful outcomes and improvements in
outcomes and including patients as research partners in all stages of a research project.
As such, this paradigm is mainly concerned with the face validity of outcome meas‐
ures, i.e. do they measure what is important to patients in a meaningful manner?
Psychometrics in general, and modern psychometrics in particular, focuses on the
statistical properties of items and on maximizing the precision and efficiency of out‐
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come measures. As a result, it is very well possible that the increasing use of modern
psychometrics will lead to a loss of face validity to the patients. For instance, IRT
analysis can result in the omission of items that are important from the patient’s per‐
spective, but that do not meet certain statistical characteristics (e.g., items with poor fit
to a specific IRT model).
As with classical psychometrics, modern psychometrics is not the sole solution in
developing and evaluating good PROs. The challenge for clinicians and researchers is
to increase the measurement precision and efficiency of PROs using sophisticated
statistical methods, without losing their face validity to individual patients. Qualitative
techniques and continuous input from patients themselves will therefore remain essen‐
tial tools to ensure the validity of PROs now and in the future.
Finally, two promising developments in the light of PROs and modern psychomet‐
rics are the introduction of more elaborate IRT models and computerized adaptive tests
in health research. The use of 2‐ and 3‐parameter and multidimensional IRT models
may prove to be more appropriate for analyzing health‐related domains due to their
more realistic assumptions about the nature of the underlying dimensions. Computer‐
ized adaptive tests, where each patient is administered a unique set of items from a
large IRT‐based item bank tailored to his or her specific situation, will make it possible
to directly compare test scores across individuals, countries, and diseases.
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Samenvatting

In de klinische praktijk en bij onderzoek naar het ziekteverloop en de effectiviteit van
behandelingen bij patiënten met een reumatische aandoening wordt in toenemende
mate gebruik gemaakt van gestandaardiseerde vragenlijsten die door de patiënt zelf
worden ingevuld. In dit proefschrift worden verschillende vraagstukken verkend die
voortkomen uit twee paradigmaverschuivingen in het huidige onderzoek naar deze
patiënt‐gerapporteerde uitkomstmaten (Patient reported outcomes, PROs): de toene‐
mende aandacht voor het in kaart brengen van het individuele patiëntenperspectief
met behulp van PROs en de toepassing van moderne psychometrische technieken voor
het ontwikkelen en evalueren van PROs.
In hoofdstuk 2 wordt een onderzoek beschreven naar het verloop van prioriteiten voor
gezondheidsverbetering bij 226 patiënten met actieve reumatoïde artritis (RA) gedu‐
rende 1 jaar behandeling met tumor necrose factor α blokkerende geneesmiddelen. Het
doel van deze studie was het identificeren van díe gezondheidsaspecten die patiënten
met RA zelf het liefst verbeterd zouden zien en het onderzoeken in hoeverre deze
prioriteiten gevoelig zijn voor veranderingen in gezondheid. De resultaten van dit
onderzoek lieten zien dat patiënten bij aanvang van de behandeling het liefst verbete‐
ringen zouden zien in pijn, hand‐ en vingerfuncties, lopen en buigen, bewegings‐
mogelijkheden en werk. Ondanks sterke verbeteringen in bijna alle aspecten van
gezondheid, bleef deze rangschikking van prioriteiten op groepsniveau grotendeels
onveranderd gedurende de behandeling. Alleen pijn werd significant minder vaak als
prioriteit voor verbetering gekozen na 3 en 12 maanden behandeling, maar bleef wel de
meest gekozen prioriteit. Bij individuele patiënten veranderde de prioriteitstelling
echter regelmatig. De bevinding dat veranderingen in het al dan niet selecteren van
pijn als prioriteit voor verbetering geassocieerd waren met het bereikte niveau van pijn
en ziekteactiviteit, suggereert dat individuele prioriteiten van patiënten niet stabiel zijn
en kunnen veranderen als gevolg van effectieve behandeling. Dit biedt enige onder‐
steuning voor de veronderstelling dat het belang van specifieke uitkomsten voor
individuele patiënten varieert als gevolg van effectieve behandeling en dat bestaande
meetinstrumenten verbeterd kunnen worden door rekening te houden met deze ver‐
anderingen in prioriteiten.
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Hoofdstuk 3 beschrijft de ontwikkeling en evaluatie van een nieuw concept voor het
meten van relevante verbeteringen in pijn op een visueel analoge schaal (VAS) vanuit
het perspectief van de individuele patiënt. Het concept van voldoende verbetering
(patient‐perceived satisfactory improvement, PPSI) bestond uit een 5‐punts veranderings‐
schaal en werd toegepast in een prospectief onderzoek van 2 weken onder 181 reuma‐
patiënten die behandeld werden met lokale injecties met corticosteroïden, een behan‐
deling met bewezen effectiviteit. De optimale afkapwaarde voor PPSI op de VAS was
een absolute afname van 30 mm of een relatieve afname van 50%. Uit het onderzoek
kwam bovendien naar voren dat de absolute afname in pijn die nodig was voor een
voldoende verbetering sterk afhankelijk was van de uitgangswaarde op de VAS.
Hierdoor presteerden relatieve veranderingen significant beter in het classificeren van
voldoende en onvoldoende verbeterde patiënten. De afkapwaarden voor voldoende
verbetering bleken consistent over tijd en redelijk consistent over groepen met ver‐
schillende diagnoses. Geconcludeerd wordt dat PPSI een klinisch relevant en stabiel
concept is voor het interpreteren van relevante verbeteringen in pijn vanuit het indivi‐
duele patiëntenperspectief.
Hoofdstuk 4 richt zich op een meer algemeen vraagstuk met betrekking tot patiënt‐
gerapporteerde uitkomstmaten, namelijk de validiteit van het retrospectief meten van
symptomen en gezondheid. Het doel van dit onderzoek was het bepalen van de over‐
eenstemming tussen daadwerkelijke beoordelingen van pijn en algemene gezondheid
op een VAS door patiënten bij aanvang van een behandeling en retrospectieve beoor‐
delingen 2 weken na de behandeling. Voor dit onderzoek werden data gebruikt uit de
studie zoals beschreven in hoofdstuk 3. Twee weken na de behandeling bleken patiën‐
ten geneigd de ernst van hun pijn en gezondheid voor de behandeling enigszins te
overschatten. Hoewel de daadwerkelijke en retrospectieve baseline metingen sterk
gecorreleerd waren en retrospectieve metingen op groepsniveau redelijk nauwkeurig
bleken, was er sprake van een onacceptabel hoge intra‐individuele variatie tussen de
daadwerkelijke en retrospectieve metingen. De conclusie van deze studie is dat, zelfs
over relatief korte tijdsperiodes, retrospectieve metingen op individueel niveau niet
gebruikt kunnen worden ter vervanging van daadwerkelijke baseline metingen of voor
het meten van individuele veranderingen in klinische onderzoeken.
De hoofdstukken 5 en 6 beschrijven de resultaten van een crosscultureel onderzoek
naar reumatische pijn bij patiënten uit een Arabische en een westerse cultuur. Deelne‐
mers aan dit onderzoek waren 42 jonge Egyptische vrouwen met RA en 30 Neder‐
landse vrouwen met RA, die gematched waren op leeftijd en ziekteduur. Hoofdstuk 5
vergelijkt de validiteit en betrouwbaarheid van de gebruikte grafische schaal (graphic
rating scale, GRS) en verbale schaal (verbal rating scale, VRS) voor het meten van pijn in
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beide landen. Deze studie liet zien dat zowel de GRS als de VRS betrouwbaar en valide
waren in de totale studiegroep. Binnen de individuele landen bleek de GRS echter beter
te presteren. In hoofdstuk 6 wordt gekeken naar verschillen in pijnintensiteit tussen de
Egyptische en Nederlandse patiënten en de invloed van mogelijke achterliggende
factoren op deze verschillen. Hoewel er geen verschillen waren in ziekteprogressie en
radiografisch waarneembare gewrichtsschade tussen beide patiëntgroepen, rappor‐
teerden de Egyptische patiënten significant meer pijn en fysieke beperkingen en had‐
den ze een hogere ziekteactiviteit. Na correctie voor de verschillen in ziekteactiviteit en
socio‐economische en klinische variabelen, bleef het land van verblijf een significante,
onafhankelijke voorspeller van pijn intensiteit. De studie bevestigt dat er etno‐culturele
verschillen zijn tussen Egyptische en Nederlandse vrouwen met RA en wijst op de
behoefte aan meer onderzoek naar mogelijke onderliggende mechanismen van deze
verschillen.
In hoofdstuk 7 wordt de factoriële validiteit van de verkorte versie van de Arthritis
Impact Measurement Scales 2 (AIMS2‐SF) geëvalueerd met behulp van structurele
vergelijkingsmodellen. Drie vooraf vastgestelde meetmodellen, gebaseerd op voor‐
gaande exploratieve factoranalyses, werden getoetst en vergeleken in een groep van
279 patiënten met actieve RA die de AIMS2 invulden voorafgaande aan hun eerste
behandeling met tumor necrose factor α blokkerende geneesmiddelen. De analyses
lieten zien dat zowel het huidige meetmodel als een alternatief meetmodel waarin de
fysieke dimensie was opgesplitst in bovenste en onderste extremiteiten voldoende fit
vertoonden met de data. Het alternatieve model presteerde echter significant beter. De
studie concludeert dat factoriële validiteit van de AIMS2‐SF acceptabel is en stelt voor
om aparte scores te gebruiken voor beperkingen van het boven‐ en onderlichaam. De
resultaten wijzen ook op verschillende specifieke problemen met betrekking tot de
inhoud of verwoording van sommige items die verder onderzoek behoeven.
Hoofdstuk 8 beschrijft tenslotte een Rasch analyse, een basisvorm van item response
theorie, van de Health Assessment Questionnaire Disability Index (HAQ‐DI) en een
meer recente versie (de HAQ‐II) in een cross‐sectionele groep van 472 patiënten met
RA. De resultaten van deze studie lieten zien dat de HAQ‐DI en de HAQ‐II voldoende
fit vertoonden met het Rasch model, waarbij beide vragenlijsten 1 item bleken te be‐
vatten dat niet paste bij de onderliggende dimensie van fysiek functioneren. Daarnaast
demonstreerden 2 items van de HAQ‐II overfit en een hoge correlatie tussen de resi‐
duen, wat duidt op overlap of overtolligheid in de inhoud van deze items. Beide vra‐
genlijsten bevatten meerdere items die verschillend functioneerden binnen subgroepen
gebaseerd op leeftijd, geslacht of ziekteduur. Vergeleken met de HAQ‐DI, had de
HAQ‐II minder last van een bodemeffect en een veel bredere schaallengte voor het
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meten van de onderliggende dimensie. Al met al wijst dit onderzoek erop dat zowel de
HAQ‐DI als de HAQ‐II valide, unidimensionale vragenlijsten zijn voor het meten van
fysiek functioneren. De HAQ‐II, die werd ontwikkeld met behulp van Rasch analyse,
heeft echter meerdere gunstige schaaleigenschappen waardoor het gebruik van deze
vragenlijst wordt geprefereerd boven de traditionele HAQ‐DI.
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