
ORIGINAL ARTICLE

Prevalence of comorbidities and their associations
with health-related quality of life and healthcare expenditures
in patients with rheumatoid arthritis

JaeJin An1,2
& Eric Nyarko2

& Mohammad Adam Hamad2

Received: 20 February 2019 /Revised: 7 May 2019 /Accepted: 16 May 2019
# International League of Associations for Rheumatology (ILAR) 2019

Abstract
Introduction/objectives Rheumatoid arthritis (RA) is known to be associated with an increased risk of comorbidities, premature
mortality, and disability. We investigated the prevalence of comorbidities in RA compared with non-RA controls and the effect of
comorbidities on health-related quality of life (HRQoL) and total healthcare expenditures.
Methods Adult RA patients and age-, sex-matched individuals without RA (non-RA controls) were identified from the Medical
Expenditure Panel Survey 2010–2015 data. Twenty comorbidities were investigated including cardiovascular, psychological,
respiratory, andmusculoskeletal conditions. The Short Form-12 physical andmental component summary scores for HRQoL and
total healthcare expenditures (2015 US dollars) were summarized based on the number of comorbidities as well as the type of
comorbidities. Outcomes were further investigated using multivariable regression analyses.
Results A total of 2925 patients with RA and 14,625 non-RA controls were included. Approximately 60.4% of RA and 37.2% of
non-RA controls had ≥ 3 comorbidities, and 23.5% of RA and 12.0% of non-RA controls had ≥ 5 comorbidities. The prevalence
of comorbidities in RAwas higher across different types of comorbidities compared with non-RA controls. The most prevalent
comorbidities in RAwere cardiovascular diseases (79.0%) followed by respiratory conditions (34.4%). Having ≥ 5 comorbidities
in RA was significantly associated with lower SF-12 physical and mental scores and increase in healthcare expenditures
compared with RAwithout any comorbidity ($23,214 ($19,941–$26,119) for ≥ 5 comorbidities vs. $11,137 ($7610–$14,396)
for no comorbidity).
Conclusion A substantial number of patients with RA had multiple comorbidities. The comorbidities in RAwere associated with
poor HRQoL and higher healthcare expenditures.

Key Points
• The prevalence of comorbidities was significantly higher in RA compared to age- and sex-matched non-RA controls.
• RA itself was associated with lower mental and physical health-related quality of life and increase in healthcare expenditures.
• A higher number of comorbidities in RA were associated with poorer mental and physical health-related quality of life and increase in healthcare

expenditures.
• Specific comorbidities such as respiratory conditions and psychological disorders were associated with both health-related quality of life and economic

burden in RA.

Keywords Comorbidity . Economics . Health-related quality of life . Rheumatoid arthritis

Introduction

Rheumatoid arthritis (RA) is a systemic, inflammatory,
autoimmune disorder of idiopathic origin which presents
as joint swelling and tenderness [1]. Over time, bone
and joint damage caused by RA can lead to physical
impairment and disability. In 2010, it was estimated that
1.5 million adults in the USA were affected by RA [2],
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and in 2015, it was estimated that 24.5 million adults
were affected by RA globally [3].

Over the last 15 years, the treatment of RA has been revolu-
tionized by the development of new disease-modifying antirheu-
matic drugs (DMARDs) [4].With these newer treatment options,
most patients can be treated effectively, and bone and cartilage
destruction can largely be prevented. Instead, it has been recog-
nized that RA is a systemic condition and other disease manifes-
tations may still be present even with the prevention of joint
damage [5]. Although the extent varies, studies have been report-
ed that RA is associated with a higher risk of developing comor-
bidities [6–13] and premature mortality [14, 15]. Inflammation
seems to play a role in developing other comorbidities in RA
[16]; however, the effect of these comorbidities or the comorbid-
ity management strategies have not been widely studied.

The health-related quality of life (HRQoL) and economic
burden can be largely affected by various comorbidities in pa-
tients with RA. It has been shown that patients with RA score
consistently lower in both physical andmental componentswhen
compared with healthy controls, potentially due to the chronic
pain and disability caused by RA [17, 18]. When compared with
several other chronic conditions, including congestive heart fail-
ure, myocardial infarction, and type 2 diabetes, patients with RA
scored worse in both physical and mental scores [19]. Economic
burden of RA itself is substantial; it has been estimated that the
medical cost of RA care was $22.3 billion per year [20], and the
societal cost of treating RAwas $39.2 billion [21] in the USA.
The potential additive impact of comorbidities on HRQoL and
economic burden in RA has been a subject of several studies
[22], but most of the studies focus on a single specific comorbid
condition (e.g., depression) rather than overall comorbidities in
patients with RA.

It is inevitable for clinicians to manage multiple chronic con-
ditions simultaneously in patients with RA. Undoubtedly,
more studies are needed to better understand comorbidities
in patients with RA. Understanding the burden of comorbid-
ities in RA will provide important insights into the disease
management strategies. The objectives of this study were (1)
to estimate the prevalence of comorbidities in patients with
RA compared to age-, sex-matched non-RA controls, and
(2) to assess the association between the number and types
of comorbidities and disease burden (HRQoL and total
healthcare expenditures) in patients with RA and age-, sex-
matched non-RA controls from a nationally representative
sample in the USA.

Patients and methods

Data source

The data were pooled from the Medical Expenditure Panel
Survey-Household Component (MEPS-HC), a nationally

representative survey of the US civilian, non-institutionalized
population [23]. The MEPS-HC uses the National Health
Interview Survey conducted by the National Center for Health
Statistics as its sampling frame. Through a series of five inter-
views over the course of 2 years, using computer-assisted per-
sonal interviews, the MEPS-HC collects detailed data on demo-
graphic characteristics, health conditions, health status, access to
care, satisfaction with care, health insurance coverage, income,
employment, and healthcare expenditures at the person and
household level [23]. The medical conditions and procedures
reported by the MEPS-HC respondent were recorded by the in-
terviewer as verbatim text, which was then coded by professional
coders to International Classification of Diseases, Ninth Revision
(ICD-9) codes and Clinical Classification System (CCS) codes
[23].

Study population

Patients with RAwere identified from the 2010–2015 MEPS-
HCmedical condition files, using the ICD-9 code of 714.xx or
the CCS code of 202. Patients were required to have at least
two or more diagnosis codes from the medical condition files
or have one or more diagnosis code with a DMARD prescrip-
tion [24]. Patients < 18 years of age were excluded. Non-RA
controls were identified among the adults without any RA
diagnoses and were matched to the RA patients based on the
survey year, age, and sex in a ratio of 1:5.

Comorbidity

Twenty different chronic conditions were identified using
ICD-9 codes or CCS codes suggested by the United States
Department of Health and Human Services Office of the
Assistant Secretary of Health for research regarding multiple
chronic conditions [25]. The patient-centered holistic ap-
proach was used to investigate comorbidities in this study;
instead of focusing on all specific side effects or conditions
associated with RA, we investigated a broader range of chron-
ic conditions frequently reported in multiple chronic condition
research. The outcomes were investigated based on the num-
ber of comorbidities (no comorbidity, 1–2 comorbidities, 3–4
comorbidities, and ≥ 5 comorbidities) as well as the clinical
type of comorbidities (cardiovascular diseases, psychological
disorders, diabetes/chronic kidney diseases (CKD), respirato-
ry condition, musculoskeletal disorder, cancer, hepatitis/HIV).
The definition and clinical type of each comorbidity is shown
in Appendix 1.

Outcomes

Health-related quality of life The Short Form-12 (SF-12) [26]
scale was used to report HRQoL in RA and age-, sex-matched
non-RA controls. The SF-12 is a self-reported survey tool
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used to measure health status, and responses are summarized
into two categories: physical component summary (PCS) and
mental component summary (MCS). [26] The SF-12 PCS and
MCS scores range from 0 to 100, where zero means poorest
health status and 100 the highest health status [26]. The
weighted mean (SE) SF-12 PCS and MCS scores were esti-
mated for patients with RA and non-RA controls by the num-
ber and types of different comorbidities. The adjusted SF-12
PCS and MCS scores by the number of comorbidities were
estimated and the differences in SF-12 PCS and MCS scores
were compared for those without comorbidities and between
RA and non-RA controls with the specific type of comorbidity.

Healthcare expenditures Total direct healthcare costs were
estimated including the treatment of RA and other comorbid-
ities. The MEPS-HC collects all direct healthcare-related ex-
penditures. The total healthcare expenditures included in this
study were pharmacy, office visits, emergency department,
inpatient, hospital outpatient, zero-night stay hospital use,
home health care, dental care, vision aids, other medical
equipment, and service-related costs. All cost estimates from
2010 and 2015 MEPS database were inflated to 2015 US
dollars ($) using the Consumer Price Index [27].

Statistical analysis

Baseline characteristics were evaluated using descriptive sta-
tistics. Survey sampling weights were applied in all the anal-
yses to adjust for non-response bias and oversampling of the
survey design. We utilized an independent t test and Rao–
Scott χ2 test for differences in SF-12 PCS and MCS scores,
as well as for healthcare costs based on the number and types
of comorbidities among patients with RA and age-, sex-
matched non-RA controls. The weighted mean (SE) SF-12
PCS and MCS scores and healthcare costs were estimated
for RA and non-RA controls considering survey weights and
strata. The differences in RA and non-RA controls, as well as
groups with the specific comorbidity and without the comor-
bidity were reported. For the number of comorbidities, the
patients with 1–2 comorbidities, 3–4 comorbidities, and ≥ 5
comorbidities were compared with the patients without any
comorbidity.

To further adjust for confounding factors, multivariable
linear regression model was used for HRQoL analysis.
Covariates were sex, age, race/ethnicity (Hispanic, non-
Hispanic White, non-Hispanic Black, others), region
(Northeast, Midwest, South, West), education (lower than
high school, high school, college or more), marital status,
income level (poor/negative, near poor, low income, middle
income, high income), and RA disease duration. For cost
analysis, a generalized linear regression model (gamma distri-
bution, log link) was used to calculate the adjusted mean
healthcare expenditures along with bootstrapped confidence

intervals. The differences in adjusted mean of SF-12 PCS,
MCS, and healthcare expenditures by number of comorbidi-
ties were investigated. All analyses considered sampling strata
and weights in this survey design. The analysis was conducted
using SAS 9.4 and STATA 15. A p value of ≤ 0.05 considered
statistically significant.

Results

The study identified 2925 patients with RA and 14,625 age-
and sex-matched non-RA controls. Mean (SE) age of the
study sample was 60.4 (0.2) years and mean (SE) years since
diagnosis of RAwas 19.3 (0.7). Among the patients with RA,
9.2% patients did not report any defined comorbidities, 30.4%
had one to two comorbidities, 36.9% had three to four comor-
bidities, and 23.5% had five or more comorbidities. Among
the age-, sex-matched non-RA controls, 26.3% did not report
any comorbidities, and 12.0% had five or more comorbidities.
Mean (SE) number of comorbidities were 3.1 (0.1) for RA and
2.1 (0.02) for non-RA controls.

Table 1 shows the baseline characteristics of RA and non-
RA controls. Different socioeconomic status was observed
between patients with RA and non-RA controls. A higher
proportion of RA patients were non-Hispanic Black compared
with non-RA controls (16.3% vs. 10.3%), a higher proportion
of RA patients had public insurance only compared with non-
RA controls (41.6% vs. 25.5%), and a higher proportion of
RA patients reported poor income compared with non-RA
controls (19.4% vs. 11.1%). The perceived health status of
RA was poor compared with non-RA controls; 61.9% of the
RA patients reported fair/poor health whereas 27.3% of the
non-RA controls reported fair/poor health.

The prevalence of comorbidities was higher in RA patients
compared with the age-, sex-matched non-RA controls across
different types of comorbidities (Fig. 1). The frequency of
cardiovascular diseases, respiratory disorders, psychological
disorders, diabetes/CKD, cancer, and hepatitis/HIV were all
higher in RA comparedwith non-RA controls. The prevalence
of each comorbid condition in RA and non-RA controls is
shown in Appendix 1.

Table 2 presents weightedmean (SE) of HRQoL scores and
total healthcare expenditures in RA and non-RA controls by
the number of comorbidities. Patients with RA had signifi-
cantly lower mean SF-12 PCS and MCS scores and higher
mean healthcare expenditures compared with non-RA con-
trols. For those who had no other comorbidities, the mean
(SE) SF-12 PCS scores were lower by 10.0 (0.7) and the mean
(SE) total healthcare expenditures were higher by $8849
($2031) in patients with RA compared with non-RA controls.
The mean SF-12 PCS and MCS scores were progressively
lower and the mean expenditures were higher as the number
of comorbidities increases in both RA and non-RA controls.
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Table 1 Patient characteristics in
rheumatoid arthritis (RA) and
age-, sex-matched non-RA
controls

Age-, sex-matched non-RA

(N = 14,625)

RA

(N = 2925)

p value

Mean (SE) age 60.4 (0.2) 60.3 (0.5) < 0.0001

Age category

Age 18–45 14.2% 14.5% < 0.0001

Age 45–64 45.4% 44.7%

Age ≥ 65 40.4% 40.9%

Female sex 69.5% 67.1% 0.1472

Race/ethnicity

Hispanic 11.1% 12.0% < 0.0001

Non-Hispanic white only 71.7% 65.2%

Non-Hispanic black only 10.3% 16.3%

Others 6.9% 6.5%

Marital status < 0.0001

Married 52.1% 45.6%

Others 47.9% 54.4%

Education < 0.0001

Lower than high school 13.8% 23.0%

High school 32.1% 34.3%

College or more 54.2% 42.7%

Region 0.0424

Northeast 18.8% 15.2%

Midwest 21.4% 21.1%

South 36.6% 41.4%

West 21.5% 20.8%

Unknown 1.6% 1.4%

Perceived health < 0.0001

Excellent/very good 36.1% 11.3%

Good 36.1% 26.5%

Fair/poor 27.3% 61.9%

Insurance < 0.0001

Any private 65.7% 51.2%

Public only 25.5% 41.6%

Uninsured 8.8% 7.2%

Income < 0.0001

Poor/negative 11.1% 19.4%

Near poor 4.4% 7.8%

Low income 14.2% 17.1%

Middle income 28.2% 26.9%

High income 42.1% 28.8%

Mean (SE) number of comorbidities 2.1 (0.02) 3.1 (0.1) < 0.0001

Mean (SE) Elixhauser score 1.1 (0.1) 1.8 (0.2) < 0.0001

Number of comorbidities < 0.0001

0 26.3% 9.2%

1–2 36.5% 30.4%

3–4 25.2% 36.9%

≥ 5 12.0% 23.5%

Mean (SE) duration of RA – 19.3 (0.7) –
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The mean (SE) SF-12 PCS scores of RA patients with ≥ 5
comorbidities were 27.7 (0.8) which was statistically signifi-
cantly lower than the mean of RA patients with no comorbid-
ity (37.0 (1.7), p < 0.001) and lower than the mean of non-RA
controls with ≥ 5 comorbidities (32.5 (0.5), p < 0.001). The
similar trends were observed for SF-12 MCS scores and
healthcare expenditures. The differences in SF-12MCS scores
between RA and non-RA became larger when patients had
more comorbidities.

After adjusting for confounding factors, having ≥ 5 comor-
bidities were significantly associated with lower SF-12 PCS
and MCS scores compared with no comorbidity in pa-
tients with RA. In addition, having ≥ 3 comorbidities
were significantly associated with higher total healthcare
expenditures compared with no comorbidity. Figures 2
and 3 show the adjusted mean (95% bootstrapped CI)
of SF-12 PCS and MCS scores as well as healthcare
expenditures by the number of comorbidities. The adjusted

Table 2 Weighted mean (SE) for
SF-12 health-related quality of
life scores and total healthcare
expenditures by number of co-
morbidities in rheumatoid arthritis
(RA) and age-, sex-matched non-
RA controls

Number of comorbidities Age-, sex-matched
non-RA

(N = 14,625)

RA

(N = 2925)

Differences between RA
and non-RA

(non-RA −RA)

SF-12 Physical Component Score

None 47.2 (0.4) 37.0 (1.7) 10.0 (1.7)***

1–2 43.7 (0.4)*** 36.1 (0.9) 7.6 (0.9)***

3–4 39.0 (0.4)*** 31.7 (0.9)** 7.3 (1.0)***

5 or more comorbidities 32.5 (0.5)*** 27.7 (0.8)*** 4.8 (1.0)***

SF-12 Mental Component Score

None 47.5 (0.4) 46.3 (1.6) 1.3 (1.6)

1–2 46.9 (0.4) 45.5 (0.9) 1.5 (0.9)

3–4 46.5 (0.4)* 43.0 (1.0)* 3.5 (1.1)**

5 or more comorbidities 43.8 (0.6)*** 40.1 (1.0)*** 3.6 (1.1)**

Healthcare expenditure (2015 USD)

None $2222 ($117) $11,107 ($2033) − $8849 ($2031)***

1–2 $5623 ($255)*** $11,893 ($870) − $6270 ($921)***

3–4 $10,641 ($452)*** $15,624 ($1147)** − $4983 ($1183)***

5 or more comorbidities $19,980 ($1194)*** $24,660 ($2098)*** − $4680 ($2383)

Statistical significance in age-, sex-matched non-RA and RA columns were from the comparison with the Bnone^
comorbidity category

*p < 0.05; **p < 0.01, ***p < 0.001

Fig. 1 Higher prevalence of comorbidities in rheumatoid arthritis (RA) compared with age- and sex-matched non-RA controls
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mean (95% bootstrapped CI) SF-12 MCS scores were 44.5
(43.9–45.6) for no comorbidity and 39.8 (34.5–36.3) for
≥ 5 comorbidities; the mean SF-12 PCS scores were
32.8 (30.0–36.0) for no comorbidity and 29.1 (28.6–
31.2) for ≥ 5 comorbidities; and the mean healthcare
expenditures were $11,137 ($7610–$14,396) for no co-
morbidity, $13,696 ($12,431–$15,609) for 3–4 comor-
bidities, and $23,214 ($19,941–$26,119) for ≥ 5
comorbidities.

The weighted mean (SE) of SF-12 PCS and MCS scores
and total healthcare expenditures are shown in Table 3. In
patients with RA, respiratory conditions and psychological
disorders were associated with physical and mental scores as
well as economic burden. RA patients with these conditions
consistently had lower SF-12 PCS, MCS, and higher
healthcare expenditures compared with patients without respi-
ratory or psychological comorbidities. Having diabetes/CKD
in RA patients was associated with lower physical scores,

whereas having hepatitis/HIVwas associated with lower men-
tal component scores. Diabetes/CKD, musculoskeletal disor-
der, and cancer in RA patients were associated with higher
healthcare expenditures. These associations were somewhat
different from findings in non-RA controls. The magnitude
of differences in PCS scores, and in healthcare expenditures
between patients with each type of comorbidity compared
with no comorbidity was higher in non-RA controls than in
RA. When we compared RA patients and non-RA controls
with each type of comorbidity, the magnitude of differ-
ences in SF-12 PCS scores were similar throughout dif-
ferent types of comorbidities. The differences in SF-12
MCS scores between RA and non-RA controls were
greater in patients with musculoskeletal disorder, cancer,
and cardiovascular diseases, and the differences in
healthcare expenditures between RA and non-RA con-
trols were greater in musculoskeletal disorder, diabetes/
CKD, and respiratory condition.

Fig. 2 Adjusted mean (95%
bootstrapped CI) of SF-12
physical and mental component
scores for rheumatoid arthritis
(RA) patients by different number
of comorbidities

Fig. 3 Adjusted mean (95%
bootstrapped CI) of healthcare
expenditures for rheumatoid
arthritis (RA) patients by different
number of comorbidities
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Discussion

This study showed that patients with RA have a higher num-
ber of comorbidities compared with patients without RA but
having same age and sex. Over 90% of RA patients had at
least one comorbidity, two thirds of RA patients had three or
more comorbidities, and one in four RA patients had five or
more comorbidities. The estimated prevalence of comorbidi-
ties varies based on the study population, settings, and defini-
tion of comorbidities in different studies. It should be noted
that this study investigated the prevalence of comorbidities in
patients with RA in a nationally representative US sample
including patients with long-standing RA. The average years
since RA diagnosis were 19 years in this study, and this may
be the reason why this study shows a higher prevalence of
comorbidities than other studies which investigated early
inflammatory stage of RA [28].

Almost all comorbidities we have investigated were con-
sistently higher in patients with RA compared with the age-,
sex-matched non-RA controls. Prevalence of cardiovascular
diseases was higher in patients with RA compared with the
general population which is consistent with other studies [8,
29]. Respiratory conditions were over two times more com-
mon in patients with RA than in non-RA controls; these find-
ings also confirm previous reports [9, 29]. Furthermore, pa-
tients with RA were found to have a higher prevalence of
depression [7, 10, 29] and a higher prevalence of diabetes,
CKD, and malignancies [11, 29] when compared to non-
RA, which is again consistent with other studies. A higher
prevalence of alcohol/drug abuse was found in RA compared
with non-RA, which may need further investigation in other
studies. Contrary to other studies [30], arthritis other than RA
or osteoporosis was lower in RA compared with non-RA. This
may be due to the potential misclassification; the definition of
RA or other arthritis was based on survey responses. Patients
might not be able to distinguish RA from similar conditions
such as osteoarthritis and osteoporosis.

The study findings of higher prevalence of many different
types of comorbidities in patients with RA suggest that clini-
cians who manage RA should be aware that these patients are
at a higher risk for comorbidities, and the RA comorbidity
management strategies such as screening for risk factors, pre-
vention, and treatment of comorbidities should be further de-
veloped [31, 32]. Although current clinical guidelines empha-
size regular screenings of specific comorbidities such as CVD
risk factors (e.g., Systematic Coronary Risk Evaluation calcu-
lator) [32] or cancer screening [31], further clinical guidelines
may be needed for other comorbidities such as depression or
respiratory conditions in RA. Moreover, future studies to in-
vestigate the treatment response or treatment strategies to bet-
ter manage these comorbidities in RA patients may be neces-
sary. A systematic review suggested that the use of TNF-alpha
antagonists was associated with decreased risk of CVD [33],

and similar studies may be able to answer whether specific
therapies for specific comorbidities are particularly beneficial.

This study showed that RA patients had a substantial dis-
ease burden associated with their comorbidities on their
HRQoL. RA itself had a significant impact on physical com-
ponent of HRQoL, and moreover, additional comorbidities
further burden the patients. These comorbidities were also
associated with lower mental component of HRQoL.
Overall, an increased number of comorbidities was associated
with poor HRQoL in RA. Also, there were specific types of
comorbidities associated with poorer HRQoL in RA.
Respiratory and hepatitis/HIV conditions were associated
with poor mental component of HRQoL and CVD, diabetes/
CKD, and respiratory conditions were associated with poor
physical component of HRQoL. These findings suggest that
RA patients with specific types of comorbidities may need
special attention in both their mental and physical health
status.

This study also suggests that for the RA patients with a
higher number of comorbidities (five or more), the total
healthcare expenditures are almost two times higher when
compared with the RA patients without comorbidity or with
the RA patients with 1 or 2 comorbidities. Currently, very few
studies exist on the relationship between total healthcare ex-
penditures and comorbidities in RA. These results may be
consistent with Han et al.’s study, which showed that as the
number of comorbidities increased, patients with RA spent
more time hospitalized and accrued more medical charges
[22]. These study findings may be useful for clinicians,
payers, or policy-makers for developing clinical programs in
RA patients; specific care plans or treatment strategies should
be discussed in patients with a higher number of comorbidi-
ties, which may include nurse- or pharmacist-led interventions
suggested by other studies [34]. Our study findings suggest
further studies to elucidate the optimal management of comor-
bidities in RA patients are warranted, and that future RA prac-
tice guidelines may need to put a greater emphasis on manag-
ing comorbidities. Also, collaborative and patient-centered
care models may be useful for these complex RA patients to
improve HRQoL and reduce healthcare costs [35]. Moreover,
these findings may be helpful in investigating comparative
effectiveness or safety of therapies or serve as baseline popu-
lation data understanding patient-reported outcomes and
healthcare expenditures in patients with RA with/without
comorbidities.

This study has limitations which cannot be avoided by the
nature of the study design. This is a cross-sectional study
investigating the association between comorbidities and
HRQoL or healthcare expenditures. This study was not aimed
at investigating a casual inference of comorbidity on outcome;
therefore, the study results should be interpreted with caution.
Measurement errors and response bias may be present in this
study due to the nature of survey data analysis. Patients’
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unawareness of RA condition or potential misclassification
with other types of arthritis is possible. The RA disease activ-
ity such as the Disease Activity Score 28 or the Health
Assessment Questionnaire score was not available in this
dataset which limits the interpretation of our findings. It is
possible that RA disease activity may have affected HRQoL
rather than comorbidities in patients with RA.

Despite these limitations, this study has several strengths.
First, the study provides a more comprehensive view of mul-
tiple chronic conditions that patients with RAmay have rather
than focusing on a specific comorbidity of RA. This study
performed holistic investigations of comorbidity in patients
with RA compared with non-RA; therefore, to our knowledge,
this is one of the first few studies looking at the association
between the number of multiple chronic conditions and out-
comes in RA and non-RA controls. In addition, different as-
pects of comorbidity burden were investigated from the total
healthcare expenditures and mental and physical HRQoL in
RA compared with non-RA. Lastly, this study investigated a
nationally representative sample using patients with RA and
age-, sex-matched non-RA controls. The prevalence of co-
morbidities can be considered as a national prevalence of con-
ditions in patients with RA and non-RA controls.

In conclusion, this study found that a substantial number of
patients with RA had multiple comorbidities compared with
non-RA controls. The higher number of comorbidities in RA
was associated with poorer HRQoL and higher healthcare
expenditures. Specific comorbidities such as respiratory con-
ditions and psychological disorders associated with both
HRQoL and economic burden may need further attention in
comorbidity management in RA.
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available data sets, and the data available to the public are not individually
identifiable.

Disclosures None.

References

1. Smolen JS, Aletaha D, McInnes IB (2016) Rheumatoid arthritis.
Lancet. 388(10055):2023–2038

2. Myasoedova E, Crowson CS, Kremers HM, Therneau TM (2010)
Gabriel SE. Is the incidence of rheumatoid arthritis rising? Results
from Olmsted County, Minnesota, 1955–2007. Arthritis Rheum
62(6):1576–1582

3. GBD 2015Neurological Disorders Collaborator Group (2017 Nov)
Global, regional, and national incidence, prevalence, and years
lived with disability for 310 diseases and injuries, 1990–2015: a
systematic analysis for the global burden of disease study 2015.
Lancet Neurol 16(11):877–897

4. Gibofsky A (2014) Current therapeutic agents and treatment para-
digms for the management of rheumatoid arthritis. Am J Manag
Care 20(7 Suppl):S136–S144

5. Cutolo M, Kitas GD, van Riel PL (2014 Feb) Burden of disease in
treated rheumatoid arthritis patients: going beyond the joint. Semin
Arthritis Rheum 43(4):479–488

6. Westlake SL, Colebatch AN, Baird J, Kiely P, Quinn M, Choy E,
Ostor AJK, Edwards CJ (2010) The effect of methotrexate on car-
diovascular disease in patients with rheumatoid arthritis: a system-
atic literature review. Rheumatology (Oxford) 49(2):295–307

7. Ungprasert P, Wijarnpreecha K, Thongprayoon C (2016)
Rheumatoid arthritis and the risk of dementia: a systematic review
and meta-analysis. Neurol India 64:56–61

8. Avina-Zubieta JA, Thomas J, Sadatsafavi M, Lehman AJ, Lacaille
D (2012) Risk of incident cardiovascular events in patients with
rheumatoid arthritis: a meta analysis of observational studies. Ann
Rheum Dis 71:1524–1529

9. Ungprasert P, Srivali N, Cheungpasitporn W, Davis Iii JM (2016)
Risk of incident chronic obstructive pulmonary disease in patients
with rheumatoid arthritis: a systematic review and meta-analysis.
Joint Bone Spine 83(3):290–294

10. Drosselmeyer J, Jacob L, Rathmann W, Rapp M, Kostev K (2017)
Depression risk in patients with late-onset rheumatoid arthritis in
Germany. Qual Life Res 26(2):437–443

11. Dagan A, Segal G, Tiosano S, Watad A, Neumann SG,
Comaneshter D, Cohen AD, Amital H (2017) Coexistent malig-
nant conditions in rheumatoid arthritis—a population-based cross-
sectional study. Int J Clin Pract 71(3–4)

12. Gabriel SE, Crowson CS, O Fallon WM (1999) Comorbidity in
arthritis. J Rheumatology 26:2475–2479

13. Mikuls TR, Saag KG (2001) Comorbidity in rheumatoid arthritis.
Rheum Dis Clin N Am 27(2):283–303

14. Radber H (2016) Multimorbidity in rheumatic conditions. Wien
Klin Wochenschr 128(21–22):786–790

15. Van den Hoek J, Boshuizen HC, Roorda LD, Tijhuis GJ,
Nurmohamed MT, van den Bos GA et al (2017) Mortality in pa-
tients with rheumatoid arthritis: a 15-year prospective cohort study.
Rheumatol Int 37(4):487–493

16. Innala L, Sjöberg C, Möller B, Ljung L, Smedby T, Södergren A,
Magnusson S, Rantapää-Dahlqvist S, Wållberg-Jonsson S (2016)
Co-morbidity in patients with early rheumatoid arthritis—
inflammation matters. Arthritis Research & Therapy 18:33.
https://doi.org/10.1186/s13075-016-0928-y

17. Geryk LL, Carpenter DM, Blalock SJ, DeVellis RF, Jordan JM
(2015) The impact of co-morbidity on health-related quality of life
in rheumatoid arthritis and osteoarthritis patients. Clin Exp
Rheumatol 33(3):366–374

18. Gong G,Mao J (2016 Jan-Feb) Health-related quality of life among
Chinese patients with rheumatoid arthritis: the predictive roles of
fatigue, functional disability, self-efficacy, and social support. Nurs
Res 65(1):55–67

19. Matcham F, Scott IC, Rayner L, HotopfM, Kingsley GH, Norton S,
Scott DL, Steer S (2014) The impact of rheumatoid arthritis on
quality-of-life assessed using the SF-36: a systematic review and
meta-analysis. Semin Arthritis Rheum 44(2):123–130

20. Kawatkar AA, Jacobsen SJ, Levy GD, Medhekar SS,
Venkatasubramaniam KV, Herrinton LJ (2012) Direct medical ex-
penditure associated with rheumatoid arthritis in a nationally rep-
resentative sample from the medical expenditure panel survey.
Arthritis Care Res (Hoboken) 64(11):1649–1656

21. Birnbaum H, Pike C, Kaufman R, Marynchenko M, Kidolezi Y,
Cifaldi M (2010) Societal cost of rheumatoid arthritis patients in the
US. Curr Med Res Opin 26(1):77–90

22. Han GM, Han XF (2016) Comorbid conditions are associated with
healthcare utilization, medical charges and mortality of patients
with rheumatoid arthritis. Clin Rheumatol 35(6):1483–1492

23. Agency for Healthcare and Research Quality. MEPS HC-120:
2011–2013 medical conditions. http://www.meps.ahrq. Accessed
February 4, 2016

Clin Rheumatol (2019) 38:2717–2726 2725

https://doi.org/10.1186/s13075-016-0928-y
http://www.meps.ahrq


24. Kim SY, Servi A, Polinski JM, Mogun H, Weinblatt ME, Katz JN,
Solomon DH (2011) Validation of rheumatoid arthritis diagnoses in
health care utilization data. Arthritis Res Ther 13(1):R32

25. Goodman RA, Posner SF, Huang ES, Parekh AK, Koh HK (2013)
Defining and measuring chronic conditions: imperatives for re-
search, policy, program, and practice. Prev Chronic Dis 10:E66

26. Brazier JE, Roberts J (2004) The estimation of a preference-based
index from the SF-12. Med Care 42:851–859

27. Consumer Price Index, Bureau of Labor Statistics. United States
Department of Labor. https://www.bls.gov/cpi/. Accessed
February 4, 2016

28. Hitchon C, Boire G, Haraoui G, Keystone E, Pope J, Jamal S et al
(2016) Self-reported comorbidity is common in early inflammatory
arthritis and associated with poorer function and worse arthritis
disease outcomes: results from the Canadian early arthritis cohort.
Rheumatology (Oxford) 55(10):1751–1762

29. Jeong H, Baek SY, Kim SW, Eun YH, Kim IY, Kim H, Lee J, Koh
EM, Cha HS (2017) Comorbidities of rheumatoid arthritis: results
from the Korean National Health and Nutrition Examination
Survey. PLoS One 12(4):e0176260

30. Haugeberg G, Uhlig T, Falch JA, Halse JI, Kvien TK (2000) Bone
mineral density and frequency of osteoporosis in female patients
with rheumatoid arthritis: results from 394 patients in the Oslo
County Rheumatoid Arthritis register. Arthritis Rheum 43:522–530

31. Pereira IA, Mota L, Cruz BA, Brenol CV, Fronza LS, Bertolo MB
et al (2012) 2012 Brazilian Society of Rheumatology Consensus on
the management of comorbidities in patients with rheumatoid ar-
thritis. Rev Bras Reumatol 52(4):474–495

32. Agca R, Heslinga SC, Rollefstad S, Heslinga M, McInnes IB,
Peters MJ et al (2017) EULAR recommendations for cardiovascu-
lar disease risk management in patients with rheumatoid arthritis
and other forms of inflammatory joint disorders: 2015/2016 update.
Ann Rheum Dis 76(1):17–28

33. Westlake SL, Colebatch AN, Baird J, Curzen N, Kiely P, Quinn M,
Choy E, Ostor AJK, Edwards CJ (2011) Tumour necrosis factor
antagonists and the risk of cardiovascular disease in patients with
rheumatoid arthritis: a systematic literature review. Rheumatology
(Oxford) 50(3):518–531

34. Mourgues C, Blanquet M, Gerbaud L, Soubrier M, Dougados M
(2017) Economic analysis of a nurse-led programme for comorbid-
ities management of rheumatoid arthritis patients. Joint Bone Spine

35. Marion CE, Balfe LM (2011) Potential advantages of interprofes-
sional care in rheumatoid arthritis. J Manag Care Pharm 17(9 Suppl
B):S25–S29

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

Clin Rheumatol (2019) 38:2717–27262726

https://www.bls.gov/cpi/

	Prevalence...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Patients and methods
	Data source
	Study population
	Comorbidity
	Outcomes
	Statistical analysis

	Results
	Discussion
	References




