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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 significantly improved. The
most commonly selected priorities for improvement at baseline 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 improvement are fairly stable
during 12 months of anti-TNF therapy, despite major improvements 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.

R
heumatoid arthritis (RA) is a common chronic inflamma-
tory disease that greatly affects patients’ physical, psycho-
logical 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 out-
comes 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 exam-
ined 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 improvement 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 Arthritis 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 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

Abbreviations: AIMS2, Arthritis Impact Measurement Scales; DAS,
Disease Activity Score; DREAM, Dutch Rheumatoid Arthritis Anti-TNF
Monitoring; HAQ-DI, Health Assessment Questionnaire Disability Index;
RA, rheumatoid arthritis; RADAI, Rheumatoid Arthritis Disease Activity
Index; TNF, tumour necrosis factor; VAS-GH, Visual Analogue Scale for
General Health
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Assessment Questionnaire Disability Index (HAQ-DI),26 27

Rheumatoid Arthritis Disease 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). Patients were asked to rate their current
general health.

The AIMS2 is a disease-specific questionnaire designed to
measure various components 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,
household 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 characteristics. 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 into
‘‘satisfied’’ (very satisfied, somewhat satisfied) versus ‘‘not
satisfied’’ (neither satisfied nor dissatisfied, somewhat dis-
satisfied, 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 appro-
priate.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 priority for
improvement at baseline and at the 3-month and 12-month
assessments were analysed using McNemar tests with Yates
continuity correction and Bonferroni adjustment 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 duration at study entry were 53.2 (51.3 to
55.2) years and 9.9 (8.5 to 11.3) years, respectively. 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, disease 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 tension on
the AIMS2 becoming significantly different from baseline after
12 months. The proportion of patients who were satisfied with
their current general health also significantly increased from
20.8% (15.0 to 27.6) at baseline to a relatively stable 48.6%
(40.9 to 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.

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 function, 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 treatment (fig 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. 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 improvement during the study period, the
proportion of patients who selected this health area signifi-
cantly 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

1486 ten Klooster, Veehof, Taal, et al

www.annrheumdis.com

http://ard.bmj.com


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 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, patients 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 primary 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
dependency 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 psychosocial 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

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

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

Baseline 3 months 12 months

Mobility level 57 (32.9) ( 26.0 to 40.5) 52 (30.1) ( 23.3 to 37.5) 55 (31.8) ( 24.9 to 39.3)
Walking and bending 73 (42.2) ( 34.7 to 49.9) 72 (41.6) ( 34.2 to 49.3) 74 (42.8) ( 35.3 to 50.5)
Hand and finger function 99 (57.2) ( 49.5 to 64.7) 83 (48.0) ( 40.3 to 55.7) 75 (43.4) ( 35.9 to 51.1)
Arm function 25 (14.5) ( 9.6 to 20.6) 15 (8.7) ( 4.9 to 13.9) 15 (8.7) ( 4.9 to 13.9)
Self-care 11 (6.4) ( 3.2 to 11.1) 10 (5.8) ( 2.8 to 10.4) 16 (9.2) ( 5.4 to 14.6)
Household tasks 28 (16.2) ( 11.0 to 22.5) 46 (26.6) ( 20.2 to 33.8) 42 (24.3) ( 18.1 to 31.4)
Social activities 16 (9.2) ( 5.4 to 14.6) 12 (6.9) ( 3.6 to 11.8) 13 (7.5) ( 4.1 to 12.5)
Support from family 5 (2.9) ( 0.9 to 6.7) 8 (4.6) ( 2.0 to 8.9) 10 (5.8) ( 2.8 to 10.4)
Arthritis pain 153 (88.4) ( 82.7 to 92.8) 122 (70.5) ( 63.1 to 77.2) 123 (71.1) ( 63.7 to 77.7)
Work 50 (28.9) ( 22.3 to 36.3) 50 (28.9) ( 22.3 to 36.3) 54 (31.2) ( 24.4 to 38.7)
Level of tension 20 (11.6) ( 7.2 to 17.3) 26 (15.0) ( 10.1 to 21.2) 29 (16.8) ( 11.5 to 23.2)
Mood 13 (7.5) ( 4.1 to 12.2) 12 (6.9) ( 3.6 to 11.8) 20 (11.6) ( 7.2 to 17.3)

AIMS2, Arthritis Impact Measurement Scales.

Table 1 Patient-reported outcomes at baseline and the 3-month and 12-month follow-ups

Outcome, mean (95% CI)

Baseline 3 months 12 months

HAQ-DI (range 0 to 3) 1.4 (1.3 to 1.5) 1.1 (1.0 to 1.2)� 1.1 (1.0 to 1.2)�
RADAI (range 0 to 10) 5.5 (5.2 to 5.8) 3.7 (3.4 to 4.0)� 3.2 (2.9 to 3.5)�
VAS-GH (range 0 to 100) 58.0 (54.4 to 61.6) 42.5 (38.8 to 46.1)� 38.9 (35.1 to 42.6)�
AIMS2 (range 0 to 10)

Mobility level 2.5 (2.2 to 2.8) 2.0 (1.7 to 2.3)� 2.0 (1.7 to 2.3)�
Walking and bending 5.8 (5.5 to 6.1) 4.8 (4.4 to 5.1)� 4.6 (4.3 to 5.0)�
Hand and finger 4.3 (3.9 to 4.6) 3.2 (2.9 to 3.5)� 3.1 (2.8 to 3.4)�
Arm function 2.8 (2.5 to 3.1) 1.8 (1.6 to 2.1)� 1.7 (1.4 to 2.0)�
Self-care 1.3 (1.1 to 1.6) 1.0 (0.7 to 1.2) 0.8 (0.6 to 1.1)�
Household tasks 2.6 (2.3 to 3.0) 2.0 (1.7 to 2.3)� 2.1 (1.7 to 2.4)�
Social activities 5.1 (4.9 to 5.3) 4.9 (4.8 to 5.1) 4.8 (4.7 to 5.0)
Support from family 2.7 (2.4 to 3.1) 2.6 (2.3 to 3.0) 2.5 (2.1 to 2.9)
Arthritis pain 6.7 (6.4 to 7.1) 4.6 (4.2 to 4.9)� 4.5 (4.1 to 4.9)�
Work* 4.4 (3.6 to 5.1) 3.6 (2.9 to 4.3) 3.1 (2.4 to 3.7)�
Level of tension 3.8 (3.5 to 4.1) 3.5 (3.2 to 3.7) 3.2 (3.0 to 3.5)�
Mood 3.2 (3.0 to 3.5) 2.6 (2.3 to 2.8)� 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.
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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 dimensions 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 function (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%, respectively), 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.

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 selected hand and finger function and pain as a
priority decreased to comparable levels, as observed in the
previous observations. Nonetheless, one other notable differ-
ence 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 remains 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.

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
12-month follow-ups.

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

3 months 12 months

P/P (n = 112) NP/P (n = 10) P/NP (n = 41) NP/NP (n = 10) P/P (n = 96) NP/P (n = 27) P/NP (n = 26) NP/NP (n = 24)

AIMS2 Pain 5.0 (4.6 to 5.4) 6.2 (4.3 to 8.0)* 3.4 (2.7 to 4.1)� 2.9 (1.5 to 4.3) 5.2 (4.7 to 5.6) 5.0 (4.2 to 5.7)* 3.7 (2.6 to 4.7)� 2.3 (1.7 to 3.0)
RADAI 3.9 (3.5 to 4.2) 5.3 (3.7 to 6.8)* 2.9 (2.3 to 3.5)� 3.3 (2.3 to 4.3) 3.6 (3.2 to 4.0) 3.5 (2.8 to 4.3)* 2.6 (1.8 to 3.3)� 2.0 (1.2 to 2.7)

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).
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The finding that pain remained the most selected priority for
improvement during treatment may indicate that the improve-
ments 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 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 well-
being, 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 interventions such as anti-TNF
treatment are primarily aimed at improving the pathophysio-
logical processes of inflammation. Consequently, primary signs
and symptoms such as pain, swollen and tender joints and
impaired function are most likely to improve. Although
theoretically, psychosocial aspects are induced by the disease
process and should improve also in case of effective therapy,
specific psychosocial interventions 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 reduction
remains the most important priority for patients with RA, even
after 1 year of anti-TNF treatment.
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