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SUMMARY
The aim was to study the prevalence of comorbidities in rheumatoid arthritis (RA) patients in everyday clinical
practice and their association with disease-specific and demographic factors.
The multi-center study recruited 3,247 (at 14 centers, and 265) were excluded due to incomplete data. The
number of subjects considered for the analysis was 2982. The mean (+standard deviation) age was 48.98+12.64
years and the male-to-female ratio was 1:5. The data was collected based on a pre-structured pro forma by
trained clinical research associates through interview and verification of charts and reports available in the
patient records. The following comorbidities were studied: cardiovascular disease, hypertension, diabetes mel-
litus, hypercholesterolemia, thyroid disease, psychiatric diseases like depression, and pulmonary disease.
Hypertension (20.7%), diabetes mellitus (14.4%) and thyroid disease (18.3%) were the most prevalent comor-
bidities. Hypercholesterolemia (5.3%), pulmonary diseases (2.1%), cardiovascular diseases (0.2%) and depres-
sion (0.03%) were prevalent in <5% of the study population. The overall presence of comorbidity increased
with age and reduced with the duration of illness prior (DOIP). The age, gender, and DOIP differed significantly
between groups with and without hypercholesterolemia. Females had a statistically increased prevalence of
thyroid disease.
The prevalence of comorbidities in RA patients from south India is around 40% and the incidence of comorbid-
ity increased with age. As per the literature evidence, the prevalence in the current study subjects was higher
when compared to prevalence of similar diseases occurring in the general south Indian population.
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the treatment choice, outcome, and qual-
ity of life and pose major challenges in the
adoption of management strategies of RA
(9, 10). Hence, the data on comorbidity and
the associated factors could be beneficial
in customizing the management strategies
and identifying determinants of comorbidi-
ty. There is limited literature evidence from
India pertaining to comorbidities in RA.
Recognizing the lacunae, Karnataka chap-
ter of Indian Rheumatology Association
had organized a cross-sectional study titled
Karnataka Rheumatoid Arthritis Comor-
bidity study (KRAC) primarily to collect
the data on prevalence of comorbidities in
RA patients. The study was also intended
to evaluate the demographic characteristics
and factors influencing the comorbidities
such as age, gender, and duration of the
disease. The comorbidities studied includ-
ed diabetes mellitus (DM), hypertension
(HTN), cardiovascular disease (CVD),
thyroid disease, hypercholesterolemia,
psychiatric diseases such as depression,
bronchial asthma, and chronic obstructive
pulmonary disease (COPD) classified un-
der pulmonary diseases (PD).

AND N

The observational, cross-sectional, multi-
centric study was conducted at 14 centers
across Karnataka (India), from September
2014 to July 2015, as part of KRAC, un-
der the supervision of rheumatologists. The
participation was voluntary and the study
centers involved both academic and non-
academic rheumatology specialty units.
The study was approved by the ethics com-
mittee of the respective institutions and
there was adequate representation of cen-
ters across the state of Karnataka. Subjects
above 18 years of age, who fulfilled the
2010 American College of Rheumatology/
the European League against Rheumatism
(EULAR) classification criteria for RA,
were enrolled in the study by the cluster
sampling method (11). Consecutive pa-
tients who consented to participate in the
study were recruited from each center on
the specified days. The data was collected
based on a pre-structured pro forma as an
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interview by trained clinical research asso-
ciates, and involved verification of charts
and reports available in the patient records.
Patients’ disease activity was assessed us-
ing the 28-joint disease activity score based
on erythrocyte sedimentation rate (DAS-28
ESR) and the medication history for each
patient was also obtained. Patients’ demo-
graphic data collected included duration
of illness prior (DOIP): duration of symp-
toms related to RA prior to the first visit to
rheumatologist/diagnosis, and duration of
follow-up (DOF) with rheumatologist: du-
ration of patient follow-up with rheumatol-
ogist. The total duration of disease (TOD)
was the sum of DOIP and DOF. The study
evaluated the following comorbidities:
CVD including myocardial and cerebro-
vascular ischemia, infarction and stroke,
HTN, DM, hyperlipidemia, thyroid dis-
ease, psychiatric diseases like depression,
and PD (bronchial asthma and COPD).
The details of disease variables related to
comorbidity were also collected.

The patients meeting the American Dia-
betes Association (ADA) criteria were
considered to have DM. Subjects not on
regular anti-diabetic medication were clas-
sified based on the verification of either
blood sugar or glycated hemoglobin re-
port. The patients who were diagnosed to
have bronchial asthma and using inhalers,
or diagnosed to have COPD, were catego-
rized under PD. Interstitial lung disease
without any previous PD was considered
as an extra-articular feature and not as a
comorbidity. However, patients who had
both were counted in both the events. The
patients were examined for the presence of
any clinical symptoms related to the car-
diovascular events. The status of cardio-
vascular disorders was determined through
recollection or self-declaration. In subjects
with positive ECG finding, echocardiogra-
phy or any other proof of specific diagnosis
was considered. The patient was classified
to have HTN if she/he had a confirmed
diagnosis and was on anti-hypertensive/s.
The patient was considered to be suffering
from dyslipidemia (hypercholesterolemia)
if total cholesterol was >240 mg/dL and
triglyceride >200 mg/dL based on NCEP
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guidelines with the test performed within
6 months before recruitment, or was man-
aged by a cholesterol lowering drug based
on a previous assessment (12). The status
was considered unknown if the test was not
performed. Patients with abnormal thyroid
function test (TFT) or on replacement ther-
apy were classified as having thyroid dis-
ease. Subjects were classified as normal or
abnormal based on the TFT test and those
without the test findings were marked as
status unknown. The psychiatric disorders
such as depression were noted only if the
patient was diagnosed with the disease and
needed regular psychiatrist consultation.

The independent variables considered for
the analysis of prevalence of comorbidity
were: age, gender, smoking history, DOIP,
DOF with rheumatologist, TOD, and type
of combination of disease-modifying anti-
rheumatic drugs (DMARDs) used. The age
was grouped into: <30 years, 30-39 years,
40-49 years, 50-59 years, and 260 years.
The DOIP was classified as: <6 months, 6
months-2 years, 2-10 years, and >10 years.
The treatment was grouped as single, dou-
ble, triple and four drugs DMARD com-
binations. The TOD and DOF were taken
as continuous variables. The presence or
absence of comorbidity was taken as a de-
pendent variable and analyzed separately
for all the comorbidities. Occurrence of
any one of the comorbidities was assessed
separately as presence of comorbidity. The
groups were compared for demographic
and clinical characteristics, and drug us-
age by Mann-Whitney U test for continu-
ous variables and chi-square for categori-
cal variables. Fisher’s exact test, instead of
chi-square, was used wherever the number
of the expected count was <5. Univariate
logistic regression was performed to mea-
sure the association between the dependent
variables and the independent variables. p
value <0.2 was considered as the cut-off for
inclusion of variables in multivariate anal-
ysis. A multivariate logistic regression was
performed to verify the factors associated
with the RA patients having comorbidity.
Univariate and multivariate analyses were
performed for presence of any comorbid-
ity and for each of the comorbid conditions
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noted in the study. The 95% confidence
interval was noted and p value <0.05 was
considered significant. The age group <30
years, male gender, non-smoker, DOIP <6
months and single DMARD were consid-
ered as reference groups for the logistic
regression analysis. Statistical Package for
the Social Sciences (SPSS 22) was used for
statistical analysis.

The multi-center study recruited 3247
subjects at 14 centers, out of whom 265
patients were excluded due to incomplete
data. The total sample size considered to
assess the presence of comorbidity was
2982. The number of cases considered for
each comorbidity was: PD: 2981, CVD:
2949, DM: 298, HTN: 2980, hypercholes-
terolemia: 1827, and thyroid illness: 1992.
However, psychiatric disorders were not
included for analysis as there was only one
patient (0.03%). The mean (+standard devi-
ation) age of the total number of study par-
ticipants (2982) was 48.98+12.64 and the
male-to-female ratio was 1:5. The median
TOD was 48 (0.5-492) months. The corre-
sponding median DOIP and DOF were 12
(0.2-470) months and 24 (0-484) months.
Among the 2294 (76.9% of the total) sub-
jects tested, 1955 (85.2%) were positive
for rheumatoid factor (RF). Six hundred
and sixty-eight patients were considered
undetermined due to the unavailability of
test reports. Anti-citrullinated protein an-
tibody (ACPA) positivity was reported in
246 (79.1%) out of the 311 (10.43% of
the total) tested subjects. The proportion
of patients with one or more comorbidi-
ties was 40.3% (n=1203). The correspond-
ing percentages of subjects with one, two,
three, and four comorbidities were 25.65%
(n=765), 9.36% (n=279), 2.21% (n=66),
and 0.44% (n=13). The descriptive char-
acteristics of study subjects with diverse
comorbidities are given in Tables I and II.

Majority of the patients were treated with
double DMARDs. The single DMARDs
given to patients were: methotrexate (9.4%)
hydroxychloroquine (4.4%), leflunomide
(0.8%), and sulfasalazine (0.2%). The com-
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monly used double DMARD combination
was methotrexate and hydroxychloroquine
(60.7%), followed by methotrexate-leflun-
omide (3.4%), hydroxychloroquine-leflun-
omide (2.6%), methotrexate-sulfasalazine
(0.8%), hydroxychloroquine-sulfasalazine
(0.8%), and Ileflunomide-sulfasalazine
(0.03%). The triple drug combination
comprised of methotrexate, hydroxychlo-
roquine along with leflunomide (10.8%)
or sulfasalazine (2.5%). Four drug com-
bination included methotrexate, hydroxy-
chloroquine, leflunomide, and sulfasala-
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zine (0.2%). Very few subjects received
D-penicillamine, azathioprine, cyclospo-
rine/tacrolimus, mycophenolate and other
DMARDs as triple/four drug combina-
tions. Three hundred and nineteen (10.7%)
patients had received biologics and none
were on active treatment with biologics at
the time of study. Hence biologics were not
considered for analysis.

The comparison of demographic and clini-
cal characteristics of RA subjects with and
without comorbidities is given in Tables
I and II. Significant difference with re-

Table | - Descriptive characteristics of rheumatoid arthritis patients with comorbidity, bronchial asthma and chronic obstructive pul-
monary disease, chronic heart failure and diabetes mellitus.

Comorbidity (n=2982) PD (n=2981) CVD (n=2949) DM (n=2982)
Variables* Groups N Y | N v | N Y p N v p
0 es p value 0 es p value 0 es value 0 es value
<30 | 141624) | 85(376) 220082) | 4(19) 221(99.5) | 1(05) 2000885 | 26(115)
30-39 | 31968.5) | 147(31.5) 462099.4) | 300.6) 457199.3) | 300.7) 42000.1) | 46(09)
Sgegrgs;w“ 40-49 | 482(62.7) | 287(37.3) | <0.001 | 754098) | 15@) | 0032 | 761(99.9) | 1(0.1) | 0.089 | 662(86.1) | 107(13.9) | 0.001
50-59 | 493(56.9) | 374(43.1) 84897.9) | 1922) 8549.9) | 1(0.1) 73985.2) | 128(14.)
260 | 344(526) | 31047.4) 63296.6) | 22(3.4) 6500100 | 0(0) 53281.3) | 122(18.7)
Male | 279(60.1) | 185(39.9) 45307.6) | 11024 4571998 | 102) 391(843) | 73(15.7)
Gender 0822 0.725 1.000 0368
Female | 1500(59.6) | 1018(40.4) 246597.9) | 5202.1) 2486(99.8) | 502 2162(85.9) | 356(14.1)
Non-

i 1738(59.7) | 1175(40.3 2853098) | 5912 2874(99.8) | 602 2493(85.6) | 420(14.4
Sk | e | TO96O7 | 1703 | | O5OEY | SO0 | | R | 602 | | HOBSG) | 00049 |
Smoker | 4159.4) | 28(40.6) 65049 | 4658 69(100) | 0(0) 607) | 9(13)

<6 | 774(59.1) | 536(40.9) 1288(98.4) | 21(1.6) 1204(09.8) | 302) 1134(86.6) | 176(13.4)
624 | 414(587) | 201413 68897.6) | 1724 695(100) | 0(0 593(84.1) | 112(15.9
DOIP > (68.7) (41.3) 0404 (97.6) | 1724) 0291 (100 | 0() 0447 (84.1) (15.9) 0,408
(months) [ >24-120 | 464(60.1) | 308(39.9) 75307.5) | 192.5) 76000.6) | 3(04) 656(85) | 116(15)
5120 | 127(65.1) | 68(34.9) 189(96.9) | 6(3.1) 194(100) | 0(0) 17087.2) | 25(12.8)
Dsnmzen 269(61.7) | 167(38.3) 42607.7) | 10023 431095) | 205) 375(86) | 61(14)
Double
Type of DMARD | 1207688 | 846412 2000097.9) | 4402.1) 2032(99.9) | 3(0.1) 1750085.2) | 303(14.8)
combination Tl 0.478 0.931 0.217 0.837
DMARD D&'KSD 295(61.7) | 183(38.9) 468(98.1) | 9(1.9) 46599.8) | 1(0.2) 415(86.8) | 63(13.2)
F
ovarp | 8633 | 7¢e7) 15(100) | 0() 15(100) | 0(0) 1386.7) | 2(13.9)
Median | 60 48 48 60 54 4 48 56
TOD (months) 0.171 0434 0360 0353
Range | 05-480 | 0.5-492 05492 | 3-420 05492 | 0.7-9 0549 | 05-420
Median | 24 24 24 24 24 | 1150 24 21
DOF (months) 0.72 0.774 0.178 0076
Range | 0-360 | 0-484 0-484 | 0-240 0-484 | 0-30 0-484 | 0-360
l:’zf' group 1779(59.7) | 120340.9) 291897.9) | 63(2.1) 294399.8) | 6(02) 2553(85.6) | 429(14.4)

PD, pulmonary diseases; CVD, cardiovascular diseases; DM, diabetes mellitus; DOIP, duration of iliness prior; TOD, total duration of
disease; DOF, duration of follow-up with rheumatologist. *Variables given as number (percentage) or median (range). Mann-Whitney U
test for continuous variables and chi-square for categorical variables p value are presented.
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Table Il - Descriptive characteristics of rheumatoid arthritis patients with hypertension, hypercholesterolemia and thyroid illness.

. . HTN (n=2980) Hypercholestrolemia (n=1827) Thyroid illness (n=1992)
Variables Groups
No Yes p value No Yes p value No Yes p value
<30 186(82.3) | 40(17.7) 133(93) 10(7) 125(78.1) | 35(21.9)
30-39 402(86.3) | 64(13.7) 292(97.3) 8(2.7) 265(80.8) | 63(19.2)
egegg"”ps 40-49 | 634(82.6) | 134(17.4) | <0.001 | 445(96.1) | 18(3.9) | 0.035 | 426(82.7) | 89(17.3) | 0.666
50-59 664(76.7) | 202(23.3) 49593.8) | 33(6.3) 466(81.5) | 106(18.5)
>60 476(72.8) | 178(27.2) 365(92.9) | 28(7.1) 346(83) 71(17)
Gend Male 37380.4) | 91(19.6) 0505 249(909) | 25(9.1) 0002 253(86.3) | 40(13.7) 0027
ender b d y
Female | 1989(79.1) | 527(20.9) 1481(95.4) |  72(4.6) 1375(80.9) | 324(19.1)
i Non-
Stmtokmg Smoker | 2303(79.1) | 608(20.9) 0195 1694(94.8) | 92(5.2) 0,063 1598(81.9) | 354(18.1) 0266
Status
Smoker | 59(85.5) 10(14.5) 36(87.8) 5(12.2) 30(75) 10(25)
<6 1035(79.1) | 274(20.9) 71993.7) | 48(6.3) 681(80) 170(20)
DOIP >6-24 | 565(80.3) | 139(19.7) 0263 42997.3) | 12@2.7) ot 406(82.5) | 86(17.5) 0356
(months) >24-120 | 599(77.6) | 173(22.4) ' 458(93.5) 32(6.5) ' 432(83.7) | 84(16.3) ’
>120 163(83.6) | 32(16.4) 124(96.1) 5(3.9) 109(82) 24(18)
Single
DMARD | 349(60) 87(20) 270(96.8) 9(3.2) 27084.4) | 50(15.6)
Doubl
Type of D,\‘ZXR‘B 1617(78.8) | 435(21.2) 125494.4) |  74(5.6) 1158(82) | 255(18)
combination — 0.803 0.308 0.063
riple
DMARD DMKRD 383(80.3) | 94(19.7) 201(935) | 14(6.5) 196(77.8) | 56(22.2)
Four
DM A“RD 13(86.7) 2(13.3) 5(100) 0(0) 4(57.1) 3(42.9)
TOD Median 48 50 48 48 48 48
0.996 0.616 0.333
(months) Range 0.5-484 0.5-492 05-492 | 0.7-420 0.5-492 0.7-484
DOF Median 24 24 24 12 24 24
0.542 0.269 0.877
(months) Range 0-484 0-384 0-360 0-360 0-360 0-484
lf’zt:' e 2362(79.3) | 618(20.7) 173004.7) | 976.3) 1608(81.7) | 364(18.3)

HTN, hypertension; DOIP, duration of illness prior; TOD, total duration of disease; DOF, duration of follow-up with rheumatologist.
*Variables given as number (percentage) or median (range). Mann-Whitney U test for continuous variables and chi-square for categori-
cal variables p value are presented.

gard to age groups was noted in subjects
with presence of comorbidity, PD, DM,
HTN and hypercholesterolemia. Among
the age groups, RA patients with 260 yrs
had increased presence of any comorbid-
ity (47.4%), PD (3.4%), DM (18.7%) and
HTN (27.2%). Percentage-wise, the higher
prevalence of hypercholesterolemia was
in 260 yrs (7.1%) and <30 yrs (7%) age
groups. The CVD and thyroid illness was
more frequent in 30-39 yrs and <30 yrs age
groups (21.9%) respectively. PD patients
also showed a trend towards significance

(p=0.056) for smoking history. In addition
to age, gender and DOIP also differed sig-
nificantly between groups with and without
hypercholesterolemia. The frequency of
hypercholesterolemia was higher in males
(9.1%) compared to females (4.6%). Pa-
tients with >2-10 yrs DOIP (6.5%) and <6
DOIP (6.3%) had increased incidence of
hypercholesterolemia. Gender was signifi-
cantly associated for thyroid disease. The
frequency of thyroid disease was higher
in females (19.1%) than male patients
(13.7%). The remaining variables did not

Reumatismo 2/2017

51



ORIGINAL

PAPER‘

differ between the groups for these comor-
bidities. However, no significant difference
for any of the assessed variables was noted
for subjects with CVD.

The univariate logistic regression for the
presence of comorbidity and DM showed
that age and DOIP were within the cut-off
p value <0.2 for inclusion in multivariate
analysis. The variables considered for the
diverse comorbidities were: age, smok-
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ing status and DOIP for PD; age, smok-
ing status and DOF for HTN; age, gender,
smoking status, and DOIP for hypercholes-
terolemia; and gender, DOIP and type of
DMARD combination for thyroid disease.
Multivariate analysis was not performed
for CVD, since the univariate result had
only DOF within the cut-off p value <0.2.
The TOD was not included in multivariate
analysis, since the variable showed mul-

Table IlI - Multivariate logistic regression analysis on factors related to the presence of comorbidity, pul-
monary diseases, and diabetes mellitus in rheumatoid arthritis patients.

Comorbidities Variables Odds ratio 95% confidence interval p value
Age groups (years) <0.001
30-39 0.776 0.556-1.083 0.136
40-49 1.011 0.744-1.374 0.946
50-59 1.301 0.962-1.760 0.088
Presence of >60 1.559 1.141-2.130 0.005
comorbidity DOIP 0.135
>6-24 1.030 0.854-1.242 0.757
>24-120 0.941 0.784-1.130 0.514
>120 0.702 0.511-0.965 0.029
Constant 0.605 <0.001
Age groups (years) 0.084
30-39 0.342 0.076-1.546 0.163
40-49 1.028 0.336-3.147 0.961
50-59 1.145 0.383-3.427 0.808
>60 1.760 0.593-5.224 0.309
PD Smoking status (smoker) 2.733 0.955-7.820 0.061
DOIP 0.421
>6-24 1.551 0.811-2.966 0.185
>24-120 1.537 0.819-2.885 0.181
>120 1.722 0.681-4.357 0.251
Constant 0.014 <0.001
Age groups (years) 0.001
30-39 0.848 0.509-1.412 0.526
40-49 1.261 0.798-1.994 0.320
50-59 1.356 0.864-2.130 0.186
DM >60 1.814 1.149-2.863 0.011
DOIP 0.271
>6-24 1.242 0.959-1.607 0.100
>24-120 1.119 0.868-1.444 0.386
>120 0.862 0.548-1.355 0.519
Constant 0.119 <0.001
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ticollinearity with DOIP and DOF. The
independent variables were entered by si-
multaneous entry method for multivariate
logistic regression analysis.

The results of multivariate logistic regres-
sion analysis are given in Tables III and IV.
Difference in age groups has been identi-
fied as a significant independent predictor
for presence of comorbidity. The age group
260 years demonstrated a 56% increased
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likelihood of comorbidity than the refer-
ence group of <30 years. The probability
of comorbidity reduced with DOIP. The
subgroup with >120 months of DOIP had
30% less likelihood of comorbidity than
the DOIP group of <6 months. A statisti-
cally significant association for age with
DM and HTN has been noted. The corre-
sponding increases in likelihood of having
DM and HTN were 81% and 72% in the

Table IV - Multivariate logistic regression analysis on factors related to hypertension, hypercholesterol-
emia and thyroid disease in rheumatoid arthritis patients.

Comorbidities Variables Odds ratio | 95% Confidence interval | p value
Age groups in years <0.001
30-39 0.739 0.480-1.139 0.170
40-49 0.978 0.661-1.447 0.911
HTN 50-59 1.403 0.960-2.050 0.081
>60 1.721 1.167-2.539 0.006
Smoking status (Smoker) 0.601 0.304-1.188 0.143
DOF 1.001 0.999-1.002 0.438
Constant 0.212 <0.001
Age groups in years 0.055
30-39 0.349 0.134-0.911 0.031
40-49 0.499 0.223-1.119 0.092
50-59 0.839 0.399-1.763 0.642
>60 0.903 0.421-1.936 0.793
) Gender (Female) 0.570 0.337-0.964 0.036
Hypercholesterolemia -
Smoking status (Smoker) 1.877 0.648-5.432 0.246
DOIP 0.022
>6-24 0.404 0.211-0.774 0.006
>24-120 1.070 0.671-1.707 0.775
>120 0.568 0.219-1.470 0.243
Constant 0.148 <0.001
Gender (Female) 1.487 1.040-2.125 0.030
Type of Combination DMARD 0.076
Double DMARD 1.215 0.872-1.693 0.250
Triple DMARD 1.545 1.010-2.363 0.045
o Four DMARD 4.458 0.959-20.725 0.057
Thyroid disease
DOIP 0.293
>6-24 0.833 0.624-1.112 0.215
>24-120 0.767 0.574-1.024 0.072
>120 0.850 0.529-1.367 0.504
Constant 0.146 <0.001

HTN, hypertension; DMARD, disease-modifying antirheumatic drugs; DOIP, duration of iliness prior; DOF,

duration of follow-up with rheumatologist.
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>60 years age group compared to the refer-
ence group. Though there was a decrease
in likelihood of comorbidity after 2 years
of DOIP, the influence was not significant
with DM. Smoking history and DOF were
not associated with HTN.

Patients with hypercholesterolemia showed
statistically significant association with
age, gender, and DOIP. Decrease in like-
lihood of hypercholesterolemia was noted
with increase in age, with subjects between
30-39 years 65% less likely than the refer-
ence group. Female subjects demonstrated
43% less likelihood of having dyslipidemia
than males. RA patients with DOIP >6-24
months were 60% less likely to have hy-
percholesterolemia than <6 months group.
Smokers had an OR of 1.9 of having dys-
lipidemia compared to non-smokers; how-
ever, smoking had 95% CI crossing 1.

The likelihood of thyroid disease in fe-
male RA patients was 49% more than in
males. The RA patients on triple and four
DMARD combinations were 1.55 and 4.46
times more likely to have thyroid disease,
respectively, compared to subjects on sin-
gle DMARD therapy. DOIP was not asso-
ciated with thyroid disease.

Overall incidence of PD and depression
were found to be 2.1% and 0.03% respec-
tively. PD did not show association with
any of the independent variables, except
smoking (OR: 2.7; 95% CI: 0.955-7.820),
but the association was not statistically sig-
nificant.

In the present study, the prevalence of co-
morbidities in RA patients in south Indian
population was observed to be 40.3%. The
commonly observed comorbidities were
HTN (20.7%), DM (14.4%) and thyroid
disease (18.3%). Other comorbidities like
hypercholesterolemia, PD, CVD and de-
pression were prevalent in <5% of the
population. The overall presence of comor-
bidity increased with age and reduced with
the DOIP. Increased association of comor-
bidities with patients in higher age groups
is found in similar studies. The reduced
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association with DOIP could be due to the
occurrence of less severe disease in RA pa-
tients with >120 months and their late visit
to the rheumatologist (maybe due to low
intensity of disease). These patients have
less likelihood of comorbidity compared to
patients with severe disease course (13-15).
Prevalence of comorbidities like HTN and
DM was lower in the current study sub-
jects compared to similar studies reported
from other parts of the world. Prevalence
of HTN was found to be maximum in 260
years (27.2%), followed by 23.3% in 50-59
years, and 13-17% in patients of <49 years.
The corresponding prevalence of HTN not-
ed by Al-Bishri et al. in their Comorbidities
in Rheumatoid Arthritis (COMORA) study
were 35.9% (mean age 53.3+11.3, n=340)
and 40.4% (mean age 56x13, n=4586) (2,
16). Moreover, Panoulas et al. observed
70% (mean age 61.56+£12.02, n=400)
prevalence of HTN in RA patients (17).
The prevalence of HTN in the present RA
population appeared equal or higher when
compared to reported studies of the general
population in India. The Chennai Urban
Population Study (CUPS) had reported
21.1% (age 220 years, n=1262) prevalence
of HTN, while the age-standardized preva-
lence was 17.0% (18). Another south In-
dian study titled the Chennai Urban Rural
Epidemiological Study (CURES-52) had
reported 20% overall presence of HTN and
6.6% self-reported prevalence (19). In con-
trast to the aforementioned studies, which
had adopted active detection methods for
diagnosing HTN, the present study has re-
lied only on self-reported data collection.
Applying the rule of half to the current
study, we can expect a moderately higher
prevalence of HTN in RA patients. The
rule of halves theory suggests that half of
the prevalent cases are not known or diag-
nosed, half of those are not treated and half
of those treated are not controlled (20).
Al-Bishri et al. had reported DM as one
of the common comorbidities (30.9%) in
RA patients (n=340) (16). COMORA re-
ported 14% prevalence of DM in RA pa-
tients worldwide (2). The Indian study
on the general population, CURES-17
study had found 14.3% (Age 220 years,
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n=26,001) as the age-standardized preva-
lence of DM in the general population of
Chennai, India. Age-wise distribution of
DM in CURES-17 was: 20-29 years: 6.6%,
30-39 years: 25.2%, 40-49 years: 30%, 50-
59 years: 24.9%, 60-69 years: 10.4%, >69
years: 2.5% (1). The corresponding preva-
lence of DM reported in the multicity study
by Ramachandran et al., involving six ur-
ban cities in India, were 13.5% in Chennai
and 12.4% in Bangalore (age 220 years,
n=11,216) (21). The prevalence of over-
all and self-reported type II DM, noted by
Rao et al., in coastal Karnataka were 16%
and 11% (n=1239) respectively (22). The
14.4% prevalence of DM noted in the pres-
ent study is comparable to the aforemen-
tioned South Indian studies conducted on
the general population.

The systematic literature review conduct-
ed by Wasco et al. suggested reduction in
prevalence of DM in patients with RA (23).
The present study indicates the likelihood
of diabetes to be higher in the age group
>60 years (OR: 1.814). Whereas incidence
reduced after a peak at 50 years of age in
the general population, as per the CURES
17 study (24). However, the present preva-
lence is significantly lower when com-
pared to international studies involving RA
patients. The mean age of the RA patients
reported in certain international studies is a
few years higher than in our study.

The prevalence of thyroid disease was
higher (18.3%) in the present study sub-
jects, with higher preponderance in women
than men, when compared to the general
population in south India and international
studies. Furthermore, the disease was more
prevalent in young RA patients between 30-
39 (21.9%) of age. The multi-center, epide-
miological study conducted in eight major
cities in India by Unnikrishnan et. al. had
observed the prevalence of hypothyroidism
in the general population to be 10.95%, out
of which 7.48% was self-reported condi-
tion (mean age 46+14.68, n=5360) (25).
The retrospective study by Mosli et al.,
involving 151 RA subjects, had reported
the prevalence of hypothyroidism to be 4%
(n=151) (26). The prevalence of thyroid
disease reported by Espifio-Lorenzo et al.
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was 13% (27). The prevalence of thyroid
disorders noted in a Colombian cohort of
RA patients was 9.8% (mean age 51.92,
n=800) with higher levels of thyroid anti-
bodies (28). The patients with thyroid dis-
easerequired a higher number of DMARDs,
which could be inferred as increased prob-
ability of thyroid disease with increasing
number of DMARD:s used [higher for four
DMARD combination (42.9%, OR: 4.458)
compared to triple (22.2%), double (18%)
and single DMARDs (15.6%)]. Since the
increase in DMARDs does not confer any
causative effect on thyroid disease, the
association can be interpreted as that the
need for DMARD combination therapy is
directly associated with the presence of
thyroid disease.

The 5.3% prevalence of hypercholesterol-
emia noted in the present study was signifi-
cantly lower than those reported in the gen-
eral population from India and international
studies involving RA patients. Joshi et al.
reported 18.3% (n=16,607) prevalence of
hypercholesterolemia among the general
population of Tamil Nadu (29). Moreover,
the prevalence was higher in patients with
early RA (6-24 months). The prevalence
of hypercholesterolemia in the COMORA
study (n=4586) in RA patients was 31.7%
(2). Similar to this finding, Espifio-Loren-
zo et al. had reported 33% prevalence of
hypercholesterolemia in RA patients (27).
The current study has considered only the
patients who had undergone the test within
the 6-month period of the date of screening.
This could be the reason for the underesti-
mation of the prevalence. Another reason
could be that a larger proportion of the pa-
tients was on hydroxychloroquine, which
has a cholesterol-lowering effect (30).

The meta-analysis by Boyer et al. reported
that the prevalence of hypercholesterol-
emia did not differ when compared to the
controls (OR: 0.84) (31). It had also been
noted that the classical risk factors of pa-
tients with RA and controls were similar,
but the cholesterol levels were lesser in the
former group. The prevalence of hyper-
cholesterolemia noted by the Outcome of
Rheumatoid Arthritis Longitudinal Evalua-
tion (ORALE) study involving RA subjects
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was 22.9%, whereas the prevalence in the
general population reported by the San An-
tonio Heart Study (SAHS) was 48.7% (32).
Landewé et al. demonstrated a strong ele-
vation from low baseline cholesterol levels
in RA patients at 16 weeks of therapy and
stabilization at 56 weeks (33). As expected,
the likelihood of hypercholesterolemia was
higher in smokers (OR: 1.877). Decrease
in likelihood of hypercholesterolemia with
increase in age noted in the current study
could be due to hydroxychloroquine ther-
apy (34-37). Moreover, these patients had
decreased likelihood of hypercholester-
olemia with increase in DOIP, suggesting
that the reduction in hypercholesterolemia
may be because of less severe RA.

As per the literature evidence, the preva-
lence of CVD in RA patients varies in dif-
ferent countries (1% in Morocco and 17%
in Hungary) (2). The disease prevalence
noted in the present study was 0.2%. The
low prevalence of cardiovascular morbid-
ity could be due to the younger age of our
population and the adoption of self-report-
ing for patient recruitment rather than pro-
active disease screening. Low incidence
of hypercholesterolemia and hypertension
found could have contributed to low preva-
lence of CVD in the current study.
Depression is a commonly observed co-
morbidity in RA patients; however, its
prevalence varies across the world (2% in
Morocco, 33% in USA) (2). In the present
study, the criterion for diagnosis of depres-
sion was confirmation by a psychiatrist and
it should be severe enough to need manage-
ment with drugs. This may be the reason
for the reduced prevalence of depression in
our study. Increase in likelihood of bron-
chial asthma and COPD was noted with
increase in age and constant with duration
of illness.

The study has achieved its main objective
of estimating prevalence of comorbidities
and their association and its association
with various demographic and clinical fac-
tors. In addition to the adequate size of the
population considered, the subjects were
recruited from both academic and non-ac-
ademic practice. It is noteworthy that the
sample size also represents both urban and
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rural subjects, and across all the income
groups proportional to the population eco-
nomics of the state. The adoption of cluster
design of sampling and the power of the
study add to the key findings. However,
non-inclusion of patients on biologics ther-
apy in the study may have led to patient se-
lection bias, as such patients usually have
more severe disease. The detection of co-
morbidity based on self-reporting and pre-
viously diagnosed status, which fact may
could have contributed to the under-report-
ing of the prevalence. Lack of data was a
concern in some subjects, since the status
of thyroid, lipid test etc. was not available
at the time of screening. However, the high
number of patients is expected to compen-
sate for these limitations. To the best of our
knowledge, there is no study from India
documenting the prevalence of all the co-
morbidities in a single population cohort.

The overall incidence of comorbidities, ex-
cept for DM, appears to be higher in RA
than age- and sex-matched general south
Indian population. The prevalence of co-
morbidities in RA patients is around 40%.
HTN, DM and thyroid disease are the
commonly noted comorbidities. There is
increased prevalence of thyroid disease in
female patients. The present study, describ-
ing the pattern of prevalence of comor-
bidities in different age groups, could be
beneficial in optimizing the management
strategies and to maximize patient benefit
from early identification and intervention.
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