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Comorbidity can roughly be defined as one or more addi-
tional diseases among patients with an index-disease1. The
relevance of the concept of comorbidity in health and
healthcare research is increasingly recognized as it provides
more detailed insights into the entity of diseases and disease
effects2.

Previous studies on comorbidity among patients with
rheumatoid arthritis (RA) showed substantial comorbidity
among this patient group3-7, but the extent varied consider-
ably between the different studies. Congestive heart failure,
chronic pulmonary disease, peptic ulcer disease, and
dementia were diseases that occurred at a significantly
higher rate in patients with RA compared to controls4.
Because of its chronic, painful, and disabling character, RA
tends to have a profound impact on health-related quality of

life (HRQOL). The multidimensional concept of HRQOL
has shown that this is not restricted to physical aspects only,
but also influences the other domains of HRQOL, e.g.,
psychological and social functioning8-13. The potential addi-
tional effect of comorbidity on health outcomes in RA has
been the subject of several studies. Kroot, et al found that
comorbidity had no influence on the course of RA or
outcome in the first 6 years of disease6. In other studies,
comorbidity was found to be associated with greater impair-
ment3, to have a negative effect on functional status14, and to
explain a significant amount of variance in fatigue15.

We elaborated on the studies on comorbidity in relation
to health outcomes and identified somatic comorbid condi-
tions with meaningful effect on health-related quality of life.
The aim was first to describe the prevalence and 2-year inci-
dence of selected somatic comorbid conditions among
patients with RA. We compared the prevalence estimates of
these comorbid conditions in the study population with the
expected prevalence estimates, adjusted for age and sex, in
the Dutch population. Differences in prevalence estimates
were interpreted by a classification scheme of comorbidity
that we call “the 3 Cs”: Causality (e.g., shared risk factors),
Complications of (the treatment of) the index disease, and
Coincidence [unrelated conditions or not (yet) understood].
This classification is based on previous research2,16.

Second, we assessed the disease-specific effect of inci-
dent comorbid conditions on HRQOL in order to determine
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ABSTRACT. Objective. To describe the extent of somatic comorbid conditions in patients with rheumatoid
arthritis (RA) and to assess the influence of comorbidity on health-related quality of life (HRQOL).
Methods. A 2-year followup study on health and HRQOL was conducted among 679 patients with
RA with varying disease duration. Data were collected by means of questionnaires and clinical
examinations at baseline and at 2-year followup. Comorbidity was measured by a self-administered
questionnaire including 17 chronic diseases. HRQOL was assessed with the RAND-36. The effect
of incident comorbid conditions on HRQOL was investigated with linear regression analyses.
Results. At least one comorbid condition was reported at baseline by 56% of patients. Significant
differences in prevalence rates with the Dutch population were found. The effect of comorbidity on
HRQOL depended on both the type of comorbid condition and the dimension of HRQOL.
Gastrointestinal (GI) diseases, cancer, dizziness with falling (and less severe chronic pulmonary
disease and heart complaints) resulted in significant adverse changes in HRQOL. For the other
conditions under study no influence could be detected.
Conclusion. Our results indicate that measuring comorbidity by a summary count, assuming an
overall equally large effect of each comorbid condition, may not reveal the real effect. With respect
to clinical practice, our results emphasize the relevance for health care providers to be aware of
specific comorbid conditions exposing patients with RA at risk for additional impairment of
HRQOL, and to be aware of interactions with RA that may be unique. (J Rheumatol 2004;31:58–65)
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conditions exposing patients at risk for additional, not RA-
dependent, impairment of quality of life.

MATERIALS AND METHODS
Subjects and procedure. In 1997, a longitudinal study on health and
HRQOL started among 1200 patients with RA registered at an outpatient
center for rheumatology and rehabilitation in Amsterdam or at one of its
affiliated outpatient clinics. The followup period was 2 years. Inclusion
criteria were: patient having RA according to the 1987 revised American
College of Rheumatology criteria for RA17, age > 16 years, use of rheuma-
tology care (i.e., at least one visit to a rheumatologist in the previous 2
years), and sufficient command of the Dutch language. Eligible patients
were asked to participate and to sign a letter of informed consent.

Data collection. Data were collected in 1997 and 1999 by means of self-
administered questionnaires and clinical examinations. Respondents to the
questionnaire were invited for a clinical examination in which a 28-joint
count18 and the erythrocyte sedimentation rate (ESR) were assessed. In
addition, information on disease duration was retrieved from the patient’s
medical records.

Response. The response rate to the questionnaire in 1997 was 73% (n = 878).
Of these 878 patients, 679 completed the questionnaire in 1999. Altogether
199 patients were lost to followup because of refusal (n = 158, 79%), death
(n = 30, 15%), or relocation (n = 11, 6%). These 199 patients were,
according to 1997 data, more often single, and suffered higher disease
activity and disease effect. No differences were found with respect to other
background characteristics (Table 1). HRQOL of dropouts was worse for all
dimensions in comparison with followup respondents (Table 2).

Comorbidity. Comorbidity was measured by a questionnaire on 17 chronic
somatic conditions, adapted from the Health Interview Survey of Statistics
Netherlands19. We chose this questionnaire in order to have reference
values for comparison of prevalences between our study group and the

general Dutch population. Respondents were asked whether they had had
any of the conditions of the list (Table 3) in the previous 12 months.
Because of the longitudinal study design we were able to distinguish
between prevalent and incident comorbidity. We defined prevalent comor-
bidity as any comorbid condition at baseline (1997). Incident comorbidity
referred to any newly reported condition during followup. Incident comor-
bidity was exclusively determined for subjects without the condition of
interest at baseline. Measuring comorbidity through self-report might lead
to inconsistencies between the 2 sets of reports. However, several studies
indicate that self-reported comorbidity is fairly reliable20-22. In addition,
self-report is the only way to get insight into (co)morbidity with unpre-
dictable need for diagnosis and care23,24. For each comorbid condition a
comorbidity summary count was computed. We therefore first computed
comorbidity scores indicating whether conditions were reported during the
study, i.e., at baseline and/or 2 years later (0 = never reported, 1 = reported
at least once). Then we treated each of the 17 comorbid conditions under
study separately as an “index condition” and we summarized the other 16
comorbidity scores, resulting in 17 individual, “index condition” -specific
comorbidity summary counts (with a possible range from 0 to 16). Lastly
we categorized these comorbidity summary counts (0 = no other comorbid
condition; 1 = 1 other comorbid condition, 2 = 2 other comorbid conditions,
3 = 3 or more other comorbid conditions). Thus, for example, the comor-
bidity summary count for chronic pulmonary disease (asthma, chronic
bronchitis, chronic obstructive pulmonary disease) takes into account the
reporting of all other selected conditions (n = 16).

Health-related quality of life. HRQOL was assessed with a validated Dutch
version of the RAND-3625. The RAND-36 is a validated, self-administered
questionnaire used internationally to measure health status with respect to
different dimensions: physical functioning, social functioning, role limita-
tions due to physical problems, role limitations due to emotional problems,
pain, mental health, vitality, and general health perception. Additionally,
one single item assesses change in perceived health during the last 12

Table 1. Description of study population.

1997
Followup Respondents, 1999 Dropouts, 

N = maximum 679 N = maximum 199

Sex, n (%)
Women 484 (71) 147 (74)
Men 195 (29) 52 (26)

Age, yrs (SD) 59.6 (13.8) 60.5 (17.7)
Marital status, n (%)

Single 218 (32) 97 (49)***
Cohabitant 458 (68) 101 (51)

SES
Low 162 (24) 58 (30)
Medium 412 (61) 114 (59)
High 100 (15) 23 (12)

Disease duration, yrs (SD; range) 8.7 (9.3; 0–55.8) 9.8 (11.4; 0–66.7)
Disease activity (DAS28), n (%)

Low (≤ 3.2) 231 (41) 42 (34)
Moderate (> 3.2 ≤ 5.1) 267 (48) 57 (46)
High (> 5.1) 64 (11) 26 (21)*

Mean (SD; range) 3.6 (1.3; 0.2–6.9) 3.9 (1.4; 0.2–7.7)*
Disease impact by VDF, mean (SD; range) 0.61 (0.59; 0–2.75) 0.82 (0.68; 0–2.65)***
Prevalent comorbidity, n (%)

No comorbid diseases 296 (44) 77 (39)
One comorbid disease 191 (28) 56 (28)
Two or more comorbid diseases 189 (28) 65 (33)

Significant differences (*p < 0.05; *** p ≤ 0.001) in 1997 between followup respondents and dropouts. VDF:
Dutch questionnaire for capacities of daily life (0–3 scale)34. SES: socioeconomic status.
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months. Scores in the range from 0 to 100 are calculated for each of these
different aspects of health, with lower scores indicating poorer health
status. Given the reported minimal differences in final subscale scores of
the RAND-36 and the Medical Outcomes Study 36-Item Short-Form
Health Survey (SF-36)26, physical (PCS) and mental (MCS) component
summary scales were computed according to the manual for SF-36 health

summary scales27, using Dutch population SF-36 means, standard devia-
tions, and factor score coefficients28,29. In the literature it is concluded that
the minimally clinically important difference (MCID) for the RAND-36 is
typically in the range of 3–5 points30. However, absolute MCID thresholds
are suspect, and even lower differences might arguably be clinically impor-
tant31.

The Journal of Rheumatology 2004; 31:160

Table 2. Health-related quality of life: RAND-36 Scores in patients with RA. Data are mean (SD).

1997 1999
Followup Respondents, 1999 Dropouts, Followup Respondents,

N = maximum 679 N = maximum 199 N = maximum 679

Physical functioning 50.8 (26.8) 42.6 (27.5)*** 47.7 (27.7)
Social functioning 71.8 (25.9) 58.5 (30.8)*** 70.6 (25.6)
Role limitations (physical) 41.5 (42.3) 33.1 (42.3)* 42.9 (42.2)
Role limitations (emotional) 72.8 (40.2) 63.4 (45.2)* 69.0 (42.9)

Mental health 72.3 (18.9) 64.1 (20.4)*** 71.2 (18.2)
Vitality 55.2 (20.5) 49.0 (20.5)*** 52.7 (20.5)
Pain 56.4 (22.4) 49.5 (24.6)*** 55.7 (23.3)

General health perception 51.3 (20.2) 44.2 (20.0)*** 51.1 (21.2)
Changes in health 50.7 (25.8) 43.5 (28.8)** 43.9 (23.6)
Physical component 36.2 (10.7) 34.0 (11.3)* 36.1 (10.8)
summary scale (PCS)†

Mental component summary 50.1 (10.9) 45.8 (12.6)*** 49.2 (10.9)
scale (MCS)†

Significant differences (*p < 0.05; ** p < 0.01; *** p ≤ 0.001) in 1997 between followup respondents and
dropouts. † Computed according to the manual for SF-36 physical and mental health summary scales27.

Table 3. Prevalent (1997), expected prevalenta, and incidentb (1999) comorbidity in patients with RA (N = maximum 679).

Prevalent Comorbidity, Expected Prevalent Comorbiditya, Incident Comorbidityb,
N (%c) N (%c) N (%c)

Chronic pulmonary diseased 88 (13.0)*** 64 (9.4) 35 (5.9)
Sinusitis 96 (14.2)† 63 (9.3) 59 (10.1)
Heart complaintse 29 (4.3) 34 (4.9) 22 (3.4)
Hypertension 133 (19.6) 135 (19.9) 48 (8.8)
Complications of stroke 7 (1.0) 8 (1.2) 13 (1.9)
Diabetes mellitus 28 (4.1) 33 (4.9) 7 (1.1)
GI diseases 48 (7.1)*** 31 (4.6) 19 (3.0)

Peptic/duodenal ulcer 22 (3.2)* 14 (2.0)
Intestinal disorder (> 3 mo) 32 (4.7)* 22 (3.2)

Cancer 10 (1.5) 16 (2.4) 11 (1.6)
Kidney disease 9 (1.3) 8 (1.2) 6 (0.9)

Stone 6 (0.9) 6 (1.0)
Serious disease 3 (0.4) 3 (0.4)

Chronic bladder infection 23 (3.4)* 15 (2.2) 19 (2.9)
Diseases of gall bladder and liver 12 (1.8) 11 (1.6) 11 (1.7)

Liver (disease/cirrhosis) 4 (0.6) 3 (0.4)
Gall bladder (bilestones/infection) 8 (1.2) 10 (1.5)

Chronic back complaintsf 84 (12.4) 89 (13.1) 51 (8.6)
Serious skin disease 18 (2.7)* 10 (1.5) 19 (2.9)
Diseases of thyroid gland 31 (4.6) 27 (4.0) 9 (1.4)
Epilepsy 9 (1.3)* 4 (0.7) 4 (0.6)
Migraine 32 (4.7)*** 53 (7.8) 30 (4.6)
Dizziness with falling 33 (4.9)† 16 (2.3) 36 (5.6)

a According to the general Dutch population, adjusted for age and sex. b Newly reported cases in the 2-year study time frame. c Valid percentages are shown.
d Asthma, chronic bronchitis, chronic obstructive pulmonary disease. e Serious heart complaints or myocardial infarction, hypertension. f Persistent back
disorder (longer than 3 mo, slipped disc).  * Chi-square with p < 0.05, *** chi-square with p < 0.005, † chi-square with p < 0.001.
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Sociodemographic variables. The sociodemographic variables included
were age, sex, marital status, and socioeconomic status as indicated by
formal education level. Marital status was rated as single or married/cohab-
iting. Socioeconomic status was rated as low (no education or primary
school level), medium (secondary school), or high (college or university).

Health characteristics. Health characteristics were disease duration,
disease activity, and disease impact. Disease duration at baseline was
defined as the time between first diagnosis of RA and the date the ques-
tionnaire was returned by the patient. Disease activity was assessed by
means of the modified Disease Activity Score (DAS28), scoring separately
the swelling and tenderness of 28 joints, and without using the visual
analog scale for “general health assessment”32. Disease activity was
grouped into 3 levels: low (DAS28 ≤ 3.2), moderate (DAS28 > 3.2 but ≤
5.1), and high (DAS28 > 5.1)33. For multivariate analyses, a “missing”
category was included in order to limit rejection of cases because of
missing data. Disease impact was assessed with a validated Dutch version
of the Health Assessment Questionnaire (HAQ), the Dutch questionnaire
for capacities of daily life (VDF)34. The VDF, identical to the HAQ,
consists of 20 items measuring the degree of difficulty a patient has in
performing activities of daily living in 8 areas (dressing and grooming,
arising, eating, walking, hygiene, gripping, reaching, and other activities).
Responses to each item can range from 0 (no difficulty) to 3 (unable to do).
The score is not influenced by the use of aids needed. The scores of each
area are averaged to create a mean score (range 0–3, with higher scores
indicating more disability).

Statistical analyses. All analyses were carried out using SPSS statistical
software 10.0 for Windows (SPSS Inc., Chicago, IL, USA). Results were
considered statistically significant when p values were below 0.05. The
prevalence and incidence of comorbid conditions were calculated. Chi-
square tests were performed to compare prevalence estimates of the study
population with expected prevalence estimates, adjusted for age and sex, by
using Dutch population data from the Health Interview Survey of 1997.
Changes in HRQOL during followup were compared between patients with
and without incident comorbidity by means of Student t tests. The influence
of incident comorbidity on HRQOL in relation with other variables was
determined with multivariate linear regression analyses, using changes in
HRQOL (i.e., the PCS and MCS) during followup as dependent variable.
Conditions were considered to be of major importance depending on the
magnitude of their significant effect on HRQOL. We used change scores
(i.e., score in 1999 minus score at baseline) as dependent variables because,
especially in longitudinal studies, a “change” is a more natural outcome. An
additional advantage of using change scores is that they are (nearly)
normally distributed. Absolute scores of the RAND-36 subscales in our
study were partly skewed (e.g., social functioning) or even showed a
bimodal distribution (e.g., role limitations), while change scores indeed
showed a (nearly) normal distribution. Also with respect to the component
summary scales the distribution of change scores was more favorable.
Using a change score necessitates adjustment, because change scores of the
same value could reflect very different situations at baseline and at 2-year
followup. To minimize the problem of “regression to the mean,” we
computed for each dimension of HRQOL a 2-year mean score (i.e., score
at the end of the study plus score at baseline, divided by 2). Separate
models were built for the different comorbid conditions. Each model was
adjusted for the corresponding 2-year mean score, the summary comor-
bidity count for the condition of interest, and furthermore for sociodemo-
graphic variables, disease duration, and disease activity (1997 data were
used). We performed a power computation for the 2 component summary
scales in order to determine the minimal number of cases needed to detect
20% change at the 0.05 level of significance with a power of 80%. This
resulted in about 12.3 (PCS) to 10.7 (MCS) cases. Therefore we decided to
limit analyses for both scales to conditions with 11 or more incident cases.
Additionally, we evaluated the influence of an incident comorbidity
summary count (0 = no incident comorbid condition, 1 = 1 incident
comorbid conditions, 2 = 2 incident comorbid conditions, 3 = 3 or more

incident comorbid conditions) on physical and mental component summary
scales in order to see how good the dose response was.

RESULTS
Study population. Table 1 presents the sociodemographic
and health characteristics of respondents at baseline and
after 2 years, and prevalent comorbidity at baseline. The
mean age at baseline of the 679 respondents who completed
the followup was 59.6 years (SD 13.8). Of these patients,
71% were women and 68% were married or cohabiting.
Patients with a wide range of disease duration, disease
activity, and disease impact responded. Mean scores of the
RAND-36 were relatively low to moderate in all dimen-
sions, confirming the profound effect of RA on HRQOL
(Table 2).

Prevalence and incidence of comorbidity. At baseline, 28%
of the subjects reported one and 28% reported ≥ 2 (range
2–7) comorbid conditions. The most frequently reported
comorbid conditions at baseline were hypertension (19.6%),
sinusitis (14.2%), chronic pulmonary disease (13%), persis-
tent back disorders (12.4%), and GI diseases (7.1%). In
comparison with the Dutch population prevalence estimates
of chronic pulmonary disease (p < 0.005), sinusitis (p <
0.001), GI diseases (p < 0.005), chronic bladder infection (p
< 0.05), serious skin diseases (p < 0.05), epilepsy (p < 0.05),
and dizziness with falling (p < 0.001) were significantly
more prevalent in the study population than expected. The
prevalence of migraine, however, was significantly lower
than expected (p < 0.005) according to age and sex adjusted
prevalence estimates of the Dutch population (Table 3).
Diseases with a relatively high incidence in our study popu-
lation during the 2-year followup were sinusitis (10.1%),
hypertension (8.8%), chronic back complaints (8.6%),
chronic pulmonary disease (5.9%), dizziness with falling
(5.6%), and migraine (4.6%).

Effect of incident comorbidity on HRQOL. Because of insuf-
ficient numbers of incident cases (n < 11 available for multi-
variate analyses), we did not perform analyses with respect
to diabetes mellitus, kidney, gall bladder and liver diseases,
diseases of thyroid gland, and epilepsy.

With the exception of chronic pulmonary disease and
heart complaints, the results of univariate analyses of
changes in HRQOL were confirmed by multivariate
analyses. Statistically significant effects could be detected
with respect to GI diseases, cancer, and dizziness with
falling (Table 4). GI diseases (B: –9.1, 95% CI –13.9, –4.3)
and dizziness with falling (B: –4.7, 95% CI –8.4, –0.9) were
associated with worsening of the MCS scale. Cancer was
associated with deterioration of the PCS scale (B: –4.9, 95%
CI: –9.6, –0.2). For the other conditions, i.e., sinusitis,
hypertension, stroke, chronic back complaints, serious skin
disease, chronic bladder infection, and migraine, no effect
on HRQOL could be detected either by univariate or multi-
variate analysis (data not shown). We also evaluated the
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effect of an overall incident comorbidity summary count on
PCS and MCS scales. Although more comorbid conditions
seemed to be associated with more impairment (data not
shown), these effects were not statistically significant.

DISCUSSION
We described the prevalence and incidence of comorbidity
in patients with RA and investigated the impact of incident
comorbid conditions on HRQOL.

We found substantial comorbidity in our patient group.
At baseline, 56% of our patients reported at least one
comorbid condition, which is in accord with the studies of
Berkanovic, et al3 (54%) and Gabriel, et al4 (49.3%).
Comparison of these percentages remains difficult,
however, because the definition of comorbidity and the

number of comorbid conditions included varied between the
studies, and different comorbidity measures were used in all
studies.

At baseline, significant differences in prevalence rates
with the Dutch population were found. To facilitate discus-
sion, the comorbid conditions were classified into a set of
categories adapted from previous research2,16: Causality
(e.g., shared risk factors), Complications of (the treatment
of) the index disease, and Coincidence [unrelated conditions
or not (yet) understood]. We did not detect comorbid condi-
tions fitting into the first category, causality. Cardiovascular
diseases have been identified as one of the major RA comor-
bidities35, and the relationship between RA and cardiovas-
cular diseases, e.g., inflammation and thrombosis, is gaining
increasing attention in research36-39. Recently, even the

The Journal of Rheumatology 2004; 31:162

Table 4. Incident comorbidity and HRQOL in patients with RA (N = maximum 591): mean scores of PCS and
MCS scales in 1997 and 1999a, and univariateb and multivariatec changes in HRQOL in relation with incident
comorbidity.

PCS Scale MCS Scale

Total populationd, n = 591
Mean (SD) 1997 36.4 (10.6) 50.4 (10.7)
Mean (SD) 1999 36.0 (10.8) 49.3 (10.8)

Incident comorbidity, ne

Chronic pulmonary disease, n = 31
Mean (SD) 1997 32.7 (11.4)* 48.2 (11.4)
Mean (SD) 1999 32.2 (12.0)* 43.5 (12.9)*
Univariate change (95% CI) –0.4 (–3.2, 2.4) –3.9 (–7.6, –0.2)*
Multivariate change (95% CI) 0.2 (–2.8, 3.1) –3.4 (–7.2, 0.4)

Heart complaints, n = 18
Mean (SD) 1997 29.5 (8.8)*** 47.8 (10.0)
Mean (SD) 1999 25.4 (10.3)** 46.1 (11.3)
Univariate change (95% CI) –3.9 (–7.6, – 0.3)* –0.5 (–8.0, 7.0)
Multivariate change (95% CI) –2.1 (–6.0, 1.7) 1.1 (–3.7, 5.9)

GI diseases, n = 17
Mean (SD) 1997 31.2 (10.9)* 48.3 (10.1)
Mean (SD) 1999 32.3 (10.9) 39.6 (10.0)***
Univariate change (95% CI) 1.6 (–2.2, 5.4) –8.0 (–12.7, –3.2)**
Multivariate change (95% CI) 2.1 (–1.7, 6.0) –9.1 (–13.9, –4.3)***

Cancer, n = 11
Mean (SD) 1997 36.8 (12.0) 46.1 (11.2)
Mean (SD) 1999 31.2 (8.9) 44.3 (14.7)
Univariate change (95% CI) –5.3 (–10.0, –0.7)* –0.6 (–10.4, 9.3)
Multivariate change (95% CI) –4.9 (-9.6, –0.2)* 0.3 (–5.7, 6.3)

Dizziness with falling, n = 30
Mean (SD) 1997 31.7 (9.7)** 45.8 (12.5)*
Mean (SD) 1999 29.5 (9.2)*** 39.6 (11.6)***
Univariate change (95% CI) –2.1 (–4.9, 0.8) –5.1 (–8.7, –1.5)**
Multivariate change (95% CI) –1.4 (–4.3, 1.6) –4.7 (–8.4, –0.9)*

* p < 0.05. ** p ≤ 0.01. *** p ≤ 0.001. a Mean scores of the component summary scales of patients with inci-
dent comorbid condition of interest; patients without incident comorbid condition of interest are reference group
(Student t tests). b Mean difference of 2-year changes in HRQOL between patients with and without incident
comorbid condition of interest (Student t test). c Multivariate linear regression analysis: impact (= regression
coefficient B) of individual incident comorbid conditions on 2-year changes in HRQOL, adjusted for sociode-
mographic variables, disease duration, disease activity, summary comorbidity count, and the 2-year mean score
of the corresponding component summary scale. d Only RA patients of whom PCS and MCS scales could be
computed at baseline and at 2-year followup are taken into account. e Number of incident cases within RA
patients of whom PCS and MCS scales could be computed at baseline and at 2-year followup.
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notion that cardiovascular diseases and RA may share
similar risk factors has been formulated40,41. Despite these
findings in the literature we could not detect a higher preva-
lence of self-reported heart complaints in our patient group.

With respect to the second category, complications, we
assume that the higher prevalence of GI diseases in our
study population is very likely to be (partly) attributable to
treatment with nonsteroidal antiinflammatory drugs
(NSAID) and/or corticosteroids, which are commonly used
in patients with RA. Also, the higher prevalence of infec-
tions such as sinusitis and chronic bladder infection may
partly be caused by immunosuppressive therapy (e.g., corti-
costeroid use). Dizziness is a known side effect of various
drugs used in RA treatment42-44, which may partially explain
why dizziness with falling was found in our patient group
twice as often as expected. Some serious skin diseases may
be a direct complication of RA (e.g., ulcers caused by
rheumatoid vasculitis).

The third category of comorbid conditions can be
referred to as “coincident comorbidity.” The higher preva-
lence of chronic pulmonary disease in our patient group is in
accord with the study of Gabriel, et al4. However, a causal
relation between chronic pulmonary disease and RA has to
our knowledge not yet been detected. We also do not have a
satisfactory explanation for the finding that epilepsy in our
study population occurred twice as often as expected, but
there are some indications in the literature that there may be
a relation between RA and epilepsy45. The incidence of
migraine, on the other hand, was less than expected, which
is also not easy to understand. Perhaps headaches are
camouflaged in our patient group, assuming frequent use of
pain medication.

Our findings suggest that the concept of explaining
comorbidity by “the 3 Cs” provides valuable information
concerning the association between RA and comorbidity.
Other investigators have concluded that with better under-
standing and management of comorbid conditions substan-
tial benefits in health care could be gained16,35. More insight
into causality in particular, i.e., shared risk factors, may
offer benefits leading to better prevention strategies,
including early detection of additional diseases.

We demonstrated that among patients with RA some
conditions, e.g., GI diseases, cancer, and dizziness with
falling (and less severe chronic pulmonary disease and heart
complaints), resulted in adverse HRQOL outcomes.
Moreover, another important finding was that for other
conditions no effects could be detected. This might indicate
that summary measures of comorbidity might not reveal the
real effect of disease. In general, a higher summary comor-
bidity count, of for example 3, is thought to be worse. On
testing this assumption in our patient group, more comorbid
conditions indeed seemed to be associated with more
impairment, but this association was not statistically signif-
icant, while effects of specific individual comorbid condi-

tions were. Instead of rating the quantity of comorbid condi-
tions, it seems to be much more important to identify those
conditions that really may impair HRQOL. Using the
summary scales of HRQOL, comorbid conditions were
found to predominantly affect either mental or physical
health. Thus, assessing the effect of comorbidity on
HRQOL, it is essential to distinguish both the type of
comorbid condition and the dimension of quality of life.

Knowledge of these differential effects may be very
useful for clinicians in order to optimize treatment or even
prevent adverse effects on HRQOL. According to our data,
RA patients with GI diseases or dizziness with falling are
especially at risk for mental health problems. Thus, one
recommendation might be to offer these patients psychoso-
cial support in daily practice or referral to specific health
professionals, in addition to the standard treatment. Patients
with RA who also have cancer are especially at risk for
impairment of physical health. Physiotherapy might be of
special importance in these patients by helping preserve
their condition and mobility.

Some final remarks should be made. First, some critical
analysis should be made concerning the prevalences and
incidences we found. The 2-year incidences of roughly half
of the conditions are of the same order of magnitude as the
prevalences in 1997, suggesting under-reporting of preva-
lence, over-reporting of incidence, or both. Second, we used
a generic outcome measure, the RAND-36, to assess
HRQOL among patients with RA, rather than a disease-
specific measure such as the Arthritis Impact Measurement
Scale-246. Generic instruments are by definition appropriate
to measure consequences of different diseases and we were
interested in the influence of a range of comorbid conditions
on quality of life. Using disease-specific outcome measures
might result in an underestimation of the impact of comor-
bidity. Based on the concept of MCID we think that the
statistically significant effects of individual comorbid condi-
tions on the physical and mental component summary scales
we detected reflect clinically meaningful changes in health
status. Because of statistical advantages (higher precision)
and clarification in presenting results, we decided to focus
on the physical and mental component summary scales.
However, it should be noted that using summary scales also
has disadvantages: information might be lost29, and recently
concerns have been raised about the validity of these
scales47.

Finally, it is noteworthy that our results came from
analyses in relatively small subgroups. It might be because
of the small subgroups with limited power that we could not
detect convincing impact on HRQOL with respect to some
potentially important comorbidities. However, the power
analysis showed that effects missed mostly will have been
smaller than 20%. On the other hand, multiple comparisons
might have caused some chance findings.

We found substantial comorbidity among patients with
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RA. Compared with the Dutch population, significantly
higher prevalence estimates were observed with respect to
chronic pulmonary disease, sinusitis, GI diseases, chronic
bladder infection, serious skin diseases, epilepsy, and dizzi-
ness with falling; a lower prevalence estimate was found for
migraine. Classification of comorbidity according to “the 3
Cs” — causality, complication, coincidence — could
provide a better understanding of the relation between RA
and a comorbid condition. With respect to clinical practice,
our results emphasize the relevance for health care providers
to be aware of specific comorbid conditions exposing
patients with RA at risk for additional impairment of
HRQOL, and to be aware of interactions with RA that may
be unique. Thus, special attention in the management of RA
should be given to the combination of RA with other
specific comorbid conditions in order to optimize treatment
or prevent adverse effects on HRQOL.
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