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Abstract
Objective
We investigated whether comorbidities differentially impacted health-related quality of life (HRQOL) for rheumatoid
arthritis (RA) and osteoarthritis (OA) patients.

Methods

Adult patients with self-reported doctor-diagnosed RA (n=159) or OA (n=149) were recruited from multiple sources
and completed an online cross-sectional survey. Patients self-reported sociodemographic variables, arthritis severity and
comorbid conditions. HRQOL was assessed using the SF-12v2 and comorbidity counts were assigned using an expanded
Functional Comorbidities Index. HRQOL (8 domain and 2 composite (physical and mental health) scores) was compared
with norm-based general US population scores and between RA and OA patients to determine if they significantly differed

from one another. Linear regression was used to test whether comorbidity count was associated with the physical and

mental health of RA and OA patients.

Results
OA and RA patients experienced significantly worse HRQOL across all dimensions compared with that of the general
US population. There were no significant differences between RA and OA patients on any HRQOL dimension. A higher
comorbidity count was associated with worse physical (p=0.0007) and mental (p=0.0295) health scores when controlling
for patient gender, age, education, and arthritis severity.

Conclusion
Arthritis negatively impacted patients’ HRQOL. OA patients in our sample perceived their condition as similarly
disabling in terms of physical and mental health as RA patients. Arthritis patients with more chronic comorbid conditions
may be at particular risk for poor physical and mental health. Providers should discuss management of comorbid
conditions with arthritis patients.
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Introduction

Affecting 1 in 5 adults (1), arthritis is
particularly common among individu-
als with multiple chronic conditions
and is the most frequent cause of dis-
ability in the US (2). Rheumatoid ar-
thritis (RA) and osteoarthritis (OA)
differ in etiology, course, and medical
management, yet share similar features
(3, 4). RA is a systemic, autoimmune
disease with no known cause (5). OA,
by contrast, can occur in any joint and
results from factors including mechani-
cal stress and biological processes over
time (6, 7). While RA is generally con-
sidered more disabling and its manage-
ment more intensive compared to OA,
which tends to be slowly progressive
and generally occurs later in life (7,
8), both diseases cause pain, decreased
motion, and compromised quality of
life resulting from cartilage destruction
and joint dysfunction (3, 9).
Individuals with arthritis score signifi-
cantly lower on health-related quality
of life (HRQOL) measures (an indi-
vidual’s perceived physical and men-
tal health functioning) as compared to
the general US population and other
disease populations (e.g. hypertension
and diabetes) (10-12). Specifically, RA
and OA patients report that their physi-
cal health is negatively impacted to a
greater extent than their mental health
(11-13). Findings from studies consid-
ering differences in specific HRQOL
domains (14-17) suggest a general
trend where RA patients report worse
HRQOL (14) for a larger number of
domains (15-17) when compared to OA
patients.

Comorbidity has been implicated as an
important factor differentiating degrees
of functioning related to quality of life
(18-20). Comorbidity is particularly
important to consider with arthritis pa-
tients, since individuals with arthritis
have a greater number of comorbidities
when compared with individuals with-
out arthritis (21) and comorbidities have
been associated with reduced HRQOL
(1, 13). Six studies have examined the
impact of comorbidity on HRQOL
among individuals with RA (22-27),
four studies among OA patients (13, 28-
30), and one study among a combined
sample of OA and RA patients (con-
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sidered “those with arthritis” for co-
morbidity analysis) (17). Collectively,
these findings suggest comorbid condi-
tions are associated with poorer physi-
cal HRQOL among individuals with
RA and OA and having a greater num-
ber of concurrent chronic conditions
negatively affects HRQOL scores for
arthritis patients. To our knowledge, no
study has examined whether comorbid-
ity counts differentially impact HRQOL
for OA and RA patients.

Table I provides a summary of research
on comorbidities and HRQOL for ar-
thritis patients. Three general methods
have been used to consider or measure
comorbidity among the aforementioned
studies (i.e. dichotomisation, count, and
weighting). Only one study used a co-
morbidity measure designed to include
diagnoses impacting physical function
(19). Counts, defined as adding the
number of diseases in one person (31),
are the most commonly used comorbid-
ity measure (32). Comorbidity counts
provide an understanding of the poten-
tially additive impact of multiple co-
morbid diseases on RA or OA patients,
and provide richer information when
compared to simply considering wheth-
er a patient has any comorbid condition
(dichotomous method). While there
may be advantages to using weighted
measures (combining the number and
severity of each disease (31)), there are
no weighting standards, weights are not
necessarily more effective at predict-
ing outcomes than simple counts, and
counts are easier to score and use (19,
32).

To address the lack of existing data
considering differences between RA
and OA patient groups, this study in-
vestigated the association of comorbid-
ity and HRQOL among a sample of 308
arthritis patients. We hypothesised that
HRQOL domains would, on average,
be lower for arthritis patients compared
to national norms and that HRQOL
scores would be lower for RA patients
when compared with OA patients, with
physical composite scores being lower
than mental health composite scores.
We further hypothesised that increas-
ing comorbidity count would be asso-
ciated with worse HRQOL among RA
patients compared to OA patients.
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Subjects and methods

Subjects

All data were derived from Information
Networks for Osteoarthritis Resources
and Medications (INFORM), a cross-
sectional on-line survey assessing self-
reported health information seeking
behaviours and health status of arthritis
patients. Eligible participants had a self-
reported doctor-diagnosis of osteoarthri-
tis or rheumatoid arthritis, were at least
18 years of age, could read and write in
English, had Internet access, and were
currently taking at least one medica-
tion to treat their arthritis on a routine
basis. All participants indicated agree-
ment to participate after reading a study
fact sheet. The INFORM study was ap-
proved by the University of North Caro-
lina’s Institutional Review Board.
Recruitment methods have been de-
scribed in detail elsewhere (33). Briefly,
recruitment mailings were sent to per-
sons having a diagnosis of osteoarthri-
tis or rtheumatoid arthritis according to
University of North Carolina Hospital
System records and general recruitment
announcements were distributed via
patient websites, local clinics, arthri-
tis support groups, and in local media
publications and advertising outlets. A
total of 424 patients accessed the study
survey between May 2010 and January
2011. Among those, 71 individuals were
ineligible (34 did not meet eligibility
criteria; 7 were missing screeners; 30
surveys were incomplete or duplicate);
25 declined to participate after read-
ing the fact sheet. Three hundred and
twenty-eight patients completed the
study survey; 124 were recruited from
the hospital mailing and 204 from gen-
eral announcements. For these analyses,
twenty patients were excluded because
they were either unsure what type of ar-
thritis they had (n=18) or reported hav-
ing a pain disorder (n=2). Thus, the cur-
rent analysis is limited to 308 patients.

Measures

* Sociodemographic and clinical
characteristics

Patients reported their gender, race/
ethnicity, and education level (i.e. 8"
grade or less, some high school but no
diploma, high school graduate or GED,
some college but no degree, associ-

ate’s degree, bachelor’s degree, post-
graduate school or degree). Patients
reported year of arthritis diagnosis and
doctor-diagnosed arthritis type. Arthri-
tis severity during the past 4 weeks
was assessed using one item (“Based
on how you have been feeling during
the past 4 weeks, please select the one
number that best represents how severe
you consider your arthritis to be.”);
responses ranged from 1-10 (1=not at
all severe; 5=moderately severe; and
10=extremely severe).

* Health-related quality of life
HRQOL was assessed using the 12-item
Medical Outcomes Study Short-Form
Health Survey (SF-12v2) (34). The SF-
12v2 is a widely-used, self-administered
questionnaire  measuring perceived
health status over the last 4 weeks with
respect to 8 dimensions: physical func-
tioning, social functioning, role limita-
tions caused by physical health prob-
lems, role limitations due to emotional
health problems, body pain, mental
health, vitality, and general health. The
8 subscale scores can be scored inde-
pendently and also combined into two
composite scores: the Physical Com-
ponent Summary (PCS) and the Men-
tal Component Summary (MCS). The
RAND-12 scoring method (35) was
used to generate summary scores (36).
Scores in the range of 0—100 were com-
puted for each of the 8 subscales and
2 summary scales, with lower scores
indicating poorer health status (e.g.
lower scores on the bodily pain dimen-
sion correspond to more pain). The
SF-12v2 was scored using norm-based
methods and transformed into t-scores
for comparison to the general popula-
tion (mean of 50 and standard deviation
of 10; scores greater than 50 are con-
sidered above average, a score of 50
is considered average, and scores less
than 50 are considered below average)
(37). The SF-12v2, has demonstrated
validity when used with RA and OA
patients (38). In the current study, pa-
tient SF-12v2 scores were compared to
2005-2006 US population means (39).

e Co-morbidities

Patients reported the presence and type
of major medical conditions (other than
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arthritis) when asked, “Do you have any
major medical conditions other than ar-
thritis? (yes/no)” followed by an open-
ended item “Please list the other major
medical conditions that you have.” Pa-
tients’ responses to the open-ended item
were then classified using the Function-
al Comorbidity Index (FCI) (includes
18 conditions found to be significantly
associated with the Short-Form Health
Survey (SF-36) physical functioning
scale (40)) and seven additional co-
morbid conditions (i.e. hypertension,
anaemia, bowel disease, cancer, liver
disease, kidney disease, and migraine),
identified in the first stage of the FCI
index development (19). We expanded
the FCI list to include those 7 condi-
tions because, in addition to physical
functioning, we are interested in mental
HRQOL domains (i.e. vitality, social
functioning, role-emotional, and mental
health) and those conditions may exert
influence on the outcomes of interest.
Using the expanded FCI, we calculated
a comorbidity count for each patient,
which ranged from 0, indicating no co-
morbidities, to 24, indicating the high-
est number of comorbidities. Table II
lists the comorbid conditions. Self-re-
ported conditions (e.g. high cholesterol
and osteopenia), that were not included
in the expanded FCI, were excluded
from the comorbidity count.

Statistical analysis

Analyses were conducted using SAS
software, version 9.3 (SAS Institute,
Cary, NC). Simple descriptive statistics
(frequencies and percentages for cat-
egorical variables, mean and standard
deviations for continuous variables)
were used to summarise sociodemo-
graphic and clinical characteristics and
SF-12v2 scores of study participants.
Any differences in characteristics be-
tween OA patients and RA patients,
as well as the percentage of RA and
OA patients with average or above
average HRQOL scores for the 8 sub-
scales and the two composite scores
(PCS and MCS),were assessed using
the Chi-square statistic (for categori-
cal variables) or t-tests (for continuous
variables). The Cochran-Mantel-Haen-
szel test with adjustment for age and
gender was used to test the association
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between arthritis type (RA vs. OA) and
HRQOL scores.

In order to compare the HRQOL of RA
and OA patients with the general 2005-
2006 US population, HRQOL subscale
scores were converted to norm-based
scores using procedures previously de-
scribed by Hays (1998). Maglinte and
Hays’s estimates for the 2005-2006
non-institutionalised US population
were derived from the Medical Ex-
penditure Panel Survey (a random-digit
dial telephone survey) and represent
3,844 households that were weighted
to the 2000 US census data on age
(3544, 45-64, 65-89 years), race (Af-
rican American, white, other), and gen-
der (male, female) (39). The weighted
mean age for the 2005-2006 sample
was 54 years; 53% were female, and the
majority (82%) were white. Most re-
spondents (60%) had at least some col-
lege education or had a college degree.
Regarding interpretation, a norm-based
score of 50 indicates the population of
interest scored exactly the same as the
general 2005-2006 US general popula-
tion (all ages). Similarly, norm-based
scores >50 indicate the population of
interest scored higher than the general
2005-2006 US population (all ages),
whereas scores <50 indicate the popu-
lation scored lower than the 2005-2006
general US population. For this study,
norm-based HRQOL scores for patients
were presented along with mean stand-
ard norm-based scale scores for the gen-
eral US population. Independent sam-
ple z-tests were then used to determine
whether OA and RA patients differed
significantly (a=0.05) from the general
US population (ages 35-89 years) on
the 8 HRQOL subscales and the overall
physical and mental composite scales.
Adjustments for multiple comparisons
were made with the Bonferonni meth-
od with the level of significance set at
p<0.005. Norm-based scores were used
in all subsequent analyses.

Logistic regression was used to model
HRQOL physical and mental func-
tion by arthritis group, controlling for
age and gender. Two linear regression
models were used to test whether co-
morbidity count was associated with
the physical and mental HRQOL of
RA and OA patients, controlling for the

Table II. The Expanded Functional Comorbidity Index items.

*1 Arthritis (rheumatoid and osteoarthritis)
2 Osteoporosis
3 Asthma

4 Chronic obstructive pulmonary disease, acquired respiratory distress syndrome, or emphysema

5 Angina
6 Congestive heart failure (or heart disease)
7 Heart attack (myocardial infarct)

8 Neurological disease (such as multiple sclerosis or Parkinson’s)

9 Stroke or transient ischaemic attack
10 Peripheral vascular disease
11 Diabetes types I and II

12 Upper gastrointestinal diseases (ulcer, hernia, reflux).

13 Depression
14 Anxiety or panic disorders

15 Visual impairment (such as cataracts, glaucoma, macular degeneration)

16 Hearing Impairment (very hard of hearing, even with hearing aids)

17 Degenerative disc disease (back disease, spinal stenosis, or severe chronic back pain)
18 Obesity and/or body mass index >30 (weight in kg/height in meters?)

19 Hypertension
20 Anaemia

21 Bowel disease
22 Cancer

23 Liver disease
24 Kidney disease
25 Migraine

*arthritis not retained for this study.

Table III. Socio-demographic and clinical characteristics of OA and RA patients.

OA (n=149) RA (n=159)
n (%) n (%)

Sex

Female 118 478 129 522
Race/Ethnicity

White 129 522 118 47.8

African American 10 244 31 75.6

Other 10 500 10 50.0
Age group (yrs)

18-44 9 184 40 81.6

45-64 95 534 83 46.6

=65 45 55.6 36 44 .4
Education level

<High school diploma 1 200 4 80.0

High school diploma 22 53.7 19 46.3

At least some college 47 439 60 56.1

Completed college or greater 79 51.0 76 49.0
Disease duration (yrs)

<5 yrs 43 46.7 49 533

6-20 yrs 71 48.0 71 520

over 20 26 50.0 26 50.0
Self-reported severity

Not at all severe to moderately severe 46 455 55 54.5

Moderately severe 41 47.7 45 52.3

Moderately severe to extremely severe 61 50.8 59 492
Comorbidity

Yes 81 53.6 70 464

potential effects of gender, age, educa-
tion, and arthritis severity. ORs with
95% ClIs were determined by logistic
regression in unadjusted models and in
adjusted models controlling for poten-
tial confounding.
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Results

The sociodemographic and clinical
characteristics of the 308 patients are
shown in Table III; presented by arthri-
tis type. In the overall sample, the mean
age of patients was 56 years (+13; range



19-85). Most patients were female
(80%) and white (80%) and the median
arthritis duration was 11 years. A little
over half (51%) of the arthritis patients
in this sample did not have a comorbid
condition and among the 49% who did
have one or more comorbidity, 58% had
one, 25% two, 11% three, 5% four, and
1% five. The maximum number of co-
morbidities in this sample was 5. Hy-
pertension, diabetes, and cancer were
the most frequently reported comorbid
conditions. RA patients were younger
(53+14; range 19-84 years vs. 60+11;
range 22-85 years and had lower mean
comorbidity counts (.72+1.0; range 1-4
vs..92+1.1; range 1-5) compared to OA
patients.

HRQOL data by arthritis type are shown
in Figure 1. SF-12v2 mean composite
scores for arthritis patients in this sam-
ple were 39 (+8; range 18-58) for the
PCS and 42 (£6; range 23-57) for the
MCS. Arthritis patients in this sample
had domain and composite scores that
were all significantly lower than those
of the 2005-2006 general US popula-
tion means (all p<0.005 with Bonfer-
onni correction). No statistically sig-
nificant mean differences were found
between RA and OA patients for any
of the HRQOL subscale or summary
scores when adjusting for patient age
and gender.

The percentage of RA and OA patients
with average or above average HRQOL
scores for the 8 subscales and the two
composite scores (PCS and MCS) are
shown in Figure 2. Logistic regression
modeling physical function by arthritis
type indicated that the odds of having a
below average physical HRQOL are 2 .4
times higher in OA versus RA patients,
even after controlling for age and gen-
der (p=0.009).

The summary relationship between co-
morbidity count and HRQOL using the
physical (PCS) and mental (MCS) com-
posite scores are shown in Figure 3. As
comorbidities increased, the odds of pa-
tients with either RA or OA having an
average or above average HRQOL PCS
score decreased significantly (OR 0.51;
(p=0.02). Patients’ physical composite
scores were negatively and significant-
ly associated with comorbidity count.
Each additional comorbid condition
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Mean HRQOL Scores for Physical and Mental Health Domains when

" Compared with U.S. National Norms
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Fig. 1. Norm-based health-related quality of life subscale and composite scores for RA patients
(n=159), OA patients (n=149), and the 2005-2006 general US population (ages 35-89 years; n=3,844)
(ref. Maglinte, 2012). PF physical functioning; RP physical role limitations; BP bodily pain; GH gener-
al health; VT vitality/energy; SF social functioning; RE emotional role limitations; MH mental health/
emotional well-being, PCS physicaal composite score; MCS mental composite
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Fig. 2. HRQOL subscales: PF physical functioning; RP physical role limitations; BP bodily pain; GH
general health; VT vitality/energy; SF social functioning; RE emotional role limitations; MH mental
health/ emotional well-being, PCS physical composite score; MCS mental composite.
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was associated with a mean decrease in
the PCS score of -2.22 (p<0.0001). Al-
though not statistically significant, sim-
ilar to PCS scores, there was a negative
linear trend between increasing comor-
bidity count and decreasing MCS score.
Patients’ MCS were negatively and
significantly predicted by comorbidity
count (mean decrease for every addi-
tional comorbidity = -0.68, p=0.0378).
After adjusting for gender, age, educa-
tion, and arthritis severity, the effect of
comorbidity count on MCS remained
significant (p=0.0295). Additionally, in
the adjusted model, age was positively
and significantly associated with MCS
(p=0.0007). The effect of comorbidity
count on PCS also remained significant

(p=<0.0001) in the adjusted model and
severity was also significantly associ-
ated with PCS (p=<0.0001).

Discussion

Independent of arthritis type, patients in
our sample showed substantially dimin-
ished HRQOL compared to the general
US population, which supports previ-
ous study findings (10-13). The present
study also demonstrates the multidi-
mensional nature of HRQOL and the
impact of RA and OA is not restricted to
physical aspects only, but also influenc-
es other domains of HRQOL including
social, emotional, and mental health,
supporting other research findings (11,
17,41).
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Fig. 3. Summary relationship between comorbidity count and HRQOL using the SF-12v2 physical

(PCS) and mental (MCS) composite scores.

We had expected to find systematic dif-
ferences related to HRQOL when com-
paring the two patient groups, due to
the fact that RA is generally considered
more disabling and management inten-
sive than OA. Contrary to our hypoth-
esis, no statistically significant differ-
ences in HRQOL were found between
RA and OA patients, even after con-
trolling for age and gender. A previous
study found OA only impacted physi-
cal functioning, physical role limita-
tions and pain (17), yet findings from
our convenience sample show that
similar to RA, OA negatively impacted
all domains of HRQOL. Further, con-
trary to previous research, we did not
find evidence that RA patients scored
lower on quality of life domains than
OA patients in our sample (14, 16). Our
findings support evidence that physical
health is the most negatively impacted
domain for both RA and OA patients;
however, unlike Picavet et al. (2004),
who found bodily pain scores to be
second lowest, we found social func-
tioning scores were the second most
negatively impacted domain for ar-
thritis patients. Our eligibility criterion
requiring patients to take medications
regularly may have limited the number

of patients with mild OA who partici-
pated and partially explain the lack of
significant differences between OA
and RA patients in our sample. How-
ever, it is also possible that because
arthritis disease progression is patient
specific (4) and because both diseases
cause significant pain and decreased
joint motion, patient perceptions of the
impact of arthritis on HRQOL domains
may not differ substantially.

This study is the first to examine wheth-
er higher comorbidity counts differen-
tially impact HRQOL for RA and OA
patients. The comorbidity burden of
patients with RA and OA was far-reach-
ing in this sample. Our examination of
the burden of chronic comorbidities on
HRQOL revealed a significant linear
relationship between increasing comor-
bidity count and lower physical health
scores. Although not significant, a simi-
lar negative linear trend between in-
creasing comorbidity count and decreas-
ing RA and OA mental HRQOL scores
was identified. These results support
the few existing study findings examin-
ing the relationship between increasing
comorbidity count and HRQOL for RA
(26, 27) and OA (28, 30) patients. Only
one (28) of the aforementioned studies
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used the FCI, a measure designed to
include diagnoses that impact physical
function (19). Typically, comorbidity
indices are designed for mortality or
administrative outcomes, such as length
of hospital stay. They often include
asymptomatic diagnoses (19) and may
not be the best choice for studies con-
cerned with arthritis and outcomes as-
sociated with HRQOL. The expanded
FCI allowed us to assess the additive
impact that comorbid diseases had on
the physical and mental HRQOL of OA
and RA patients.

The cross-sectional nature of the data do
not allow for determination of causal re-
lationship between arthritis and comor-
bidity and functional status. However,
determination of causation was not the
goal of this study. It is also possible that
patients with severely disabling RA or
OA, those with mild OA, those with-
out internet access or computer literacy
skills were underrepresented in our
online survey sample, which impedes
our ability to generalise the results to
the greater population of OA and RA
patients. We controlled for patient age,
gender, education and perceived arthri-
tis severity in our analyses since these
variables have been associated with
HRQOL in previous studies and likely
vary between RA and OA patients. Fur-
ther, results were based on self-reported
data (e.g. diagnosis and comorbidities)
not verified through clinical records
or other assessment. Additionally, par-
ticipants are more likely to under-report
rather than over-report diagnoses (42)
and patients may be less likely to recall
a comorbid condition when asked an
open-ended question rather than when
prompted with a list. However, self-re-
ported medical information for chronic
diseases has been shown to have good
sensitivity and specificity compared
to patient medical record information
(42). Additionally, several self-reported
comorbidities were too vague or ab-
breviated to be assigned a comorbidity
type in our sample.

Certain chronic conditions may have
more impact on HRQOL than others
and another possible limitation is the
use of comorbidity counts rather than
differential weighting of severity as
some comorbidity indexes use (32).
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However, Groll et al. did not find that
simple counts outperformed weighted
counts (19). Further, count indexes are
much easier for providers to use than
weighted counts (19). The Functional
Comorbidity Index is the first measure
developed for use in the general popula-
tion with physical function, not mortal-
ity, as the outcome of interest (19) and
the expanded FCI allowed us to assess
additional conditions, such as cancer,
which have been shown to negatively
and significantly impact multiple do-
mains of HRQOL, including mental
health (43).

Despite its limitations, this study has
important clinical implications. In this
sample, OA patients reported similar
HRQOL as RA patients. Given the high
prevalence of OA and that 10% of the
population over 60 years of age have
clinical problems attributable to OA
(8), more focused research and clinical
attention should be paid to this find-
ing and future research would do well
to consider other rheumatologic con-
ditions. The SF-12 can be valuable in
helping clinicians distinguish differ-
ences in patients’ physical and mental
well-being and also help to better in-
form focus of treatment.

Several factors, including an aging
population, an increasing prevalence
of arthritis with age, and evidence that
older people are at risk for comorbid
conditions, point to an increasing like-
lihood that individuals seeking care for
arthritis will commonly present with
comorbid conditions (31). Comorbidity
and poor HRQOL are factors that have
been shown to affect arthritis patient
outcomes, treatment adherence and reli-
ance on health services (31). The impor-
tant finding of the impact that increas-
ing comorbidity has on functioning for
both RA and OA patients in this study
underscores the clinical importance of
comprehensively considering and mon-
itoring comorbidity over time because
they are tied to worsening HRQOL sta-
tus. Taking cognisance of comorbidity
counts is a more feasible target for clini-
cal consideration than weighting spe-
cific diseases (19). HRQOL and comor-
bidity assessment should be included
as part of education interventions and
arthritis self-management programmes

and compliment other measures de-
signed to assess patients’ experience
with arthritis, such as the Patient Re-
ported Experience Measures (44).

Conclusion

Arthritis negatively impacts patient
HRQOL. In our sample, it seems that
there are more similarities than differ-
ences in the shared experiences on the
impact of OA and RA on HRQOL.
Findings also highlight the importance
of the cumulative impact of chronic
comorbidities on HRQOL measures in
patients with RA and OA.

Our results illustrate the complementa-
ry roles of the SF-12v2 and the expand-
ed Functional Comorbidity Index in
understanding how RA and OA and as-
sociated comorbidities affect HRQOL.
Since the management of arthritis is an
iterative process, generally focusing on
controlling rather than curing the wax-
ing and waning course of disease (5),
RA and OA patients should be periodi-
cally and simultaneously evaluated for
evidence of existing or emerging co-
morbid conditions and HRQOL status.
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