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Abstract In this study, we compare the prevalence of

arterial hypertension (HT) in rheumatoid arthritis (RA) and

osteoarthritis (OA) patients, exposed to high- and low-

grade chronic inflammation, respectively, to assess the

possible association between chronic inflammation and

HT. A total of consecutive 627 RA and 352 OA patients

were enrolled in this multicentric study. HT was defined as

a systolic blood pressure (BP) C 140 and/or diastolic

BP C 90 mmHg or current use of any antihypertensive

drug. Overweight/obesity was defined as body mass index

(BMI) C 25, and patients C65 years were considered

elderly. The prevalence of HT was higher in the OA group

than in the RA group [73.3 % (95 % CI, 68.4, 77.7) and

59.5 % (95 % CI, 55.6, 68.4) P \ 0.001, respectively].

When the results were adjusted for age and BMI, the HT

prevalence was similar in both groups [RA 59 % (95 % CI,

55.1, 63.8) OA 60 % (95 % CI, 58.4, 65.0)]. In both

groups, the prevalence of HT was higher in the elderly and

those who were overweight than in the younger patients

and those with a BMI \ 25. Overweight (BMI C 25) and

age C65 were independent predictors of HT in multivariate

logistic regression model, which showed no association

between HT and the disease (RA or OA). The results

indicate a robust association of age and BMI with HT

prevalence in both RA and OA. The difference in HT
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prevalence between RA and OA is due rather to age and

BMI than to the features of the disease, putting into

question specific association of HT with RA.

Keywords Rheumatoid arthritis � Osteoarthritis �
Hypertension

Introduction

Excessive cardiovascular (CV) morbidity and mortality

leading to premature death is common in rheumatoid

arthritis (RA) patients. The mechanism of this comorbidity

is not well understood. Chronic systemic inflammation is

thought to have a pivotal role in increased CV disease risk

in RA, contributing to vascular damage (endothelial dys-

function, accelerated atherosclerosis and atherosclerotic

plaque instability) [1].

Among the classic CV risk factors, hypertension (HT)

has a prominent role in RA patients [1, 2]. An increased

prevalence of HT in RA patients was found in a number of

studies, but not in all. A 52–73 % prevalence of HT in RA

patients was found in the studies with a large number of

patients that used the current definition of hypertension [3].

The mechanisms leading to frequent HT in RA patients are

not clear; the association is likely due to a complex inter-

play of various factors, including chronic systemic

inflammation [3]. However, the recently published meta-

analysis did not show increased HT prevalence in RA [4].

CV comorbidities, particularly HT, have not been

investigated in osteoarthritis (OA) patients as extensively

as in RA patients. The prevalence of CV disease in OA was

found to be approximately 55 % [5, 6]. The reported

prevalence of HT in OA was 40 % in one study [7] and

75 % in another [8]. The studies comparing CV disease

risk in RA and OA are rather scarce. The CV disease risk

and the presence of CV disease risk factors in OA were

found to be lower than [5] or similar [9] to those in RA.

The CV disease risk in OA has been attributed to a high

prevalence of classic CV disease risk [9], and in the case of

HT to medication, especially the use of nonsteroidal anti-

inflammatory drugs (NSAIDs) and cyclooxygenase-2

inhibitors [10].

The aim of this study is a comparison of HT prevalence

and disease features in RA and OA patients. A comparison

of the two diseases, which are both characterized by a

chronic course and painful joint involvement, but with

either high (RA) or low (OA) levels of chronic systemic

inflammation [11, 12], may reveal an association between

various disease features and HT in conditions that differ in

terms of the level of chronic systemic inflammation.

Patients and methods

In order to collect data concerning HT prevalence in RA

and OA from all parts of the country, we preformed this

multicentric cross-sectional study in collaboration with

outpatient rheumatology clinics in regional medical centers

of Croatia (Table 1). A total of 625 RA and 352 OA

patients who attended the outpatient clinics from Septem-

ber 1 to December 31, 2009, were consecutively enrolled in

the study. The diagnoses of RA and OA (knee, hip and

hand) were established by qualified rheumatologists

according to the 1987 American College of Rheumatology

(ACR) classification criteria for RA [13] and the ACR

criteria for OA [14–16]. The study protocol was approved

by the Ethical Committee of the Dubrava University

Hospital, Zagreb, the coordinative center of the study, and

a written informed consent (according to the Declaration of

Helsinki) was obtained from all study participants.

All participants underwent a detailed evaluation guided

by a questionnaire administered in all collaborative

departments. The evaluation included a detailed medical

history, physical examination and the measurement of body

height and weight. Patients with ischemic heart disease

were not included in the study.

In order to compare the present study with the study

[17], the RA and OA subgroups comprising all 50–70-year-

old patients were selected.

Patients C65 years of age were considered elderly.

Body mass index (BMI) was calculated according to the

standard formula [18], and patients with BMIs C 25 were

qualified as overweight (including obesity). Waist and hip

circumferences were measured, and the waist-to-hip ratio

(WHR) was calculated [19].

Pain and the patients’ general health (GH) were assessed

using the appropriate visual analog scales (VAS). Pain

VAS (VASP) ranged from 0 to 10, with 10 being the most

intensive pain [20]. General health VAS (VASGH) was
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part of the DAS28-CRP score [21]. VAS was represented

by a 100-mm-long line on which the patients evaluated

their own health, with 100 mm representing the best health.

RA patient functional status and disease activity were

assessed by the Croatian translation of the Health Assess-

ment Questionnaire (HAQ) [22] and by the DAS28-CRP

[21] using a DAS calculator [23], respectively.

All antihypertensive and antirheumatic medications

taken by the enrolled patients were recorded in detail

(indications, dose and duration of treatment).

Blood pressure (BP) was measured after a 5-min rest in

a sitting position on the right arm with a mercury sphyg-

momanometer and a standard cuff. The recorded BP value

for each patient was the mean of three subsequent mea-

surements at 5-min intervals. HA was defined according to

the European Society of Hypertension and the European

Society of Cardiology 2007 guidelines with BP C 140

mmHg and/or diastolic BP C 90 mmHg [18] or any BP

with antihypertensive treatment. Newly discovered HT was

defined as actual HT without HT history and was expressed

as the prevalence and the fraction of actual HT. Uncon-

trolled HT was defined as HT on hypertensive therapy

having BP with HT values.

Venous blood samples were collected for laboratory

investigations after overnight fasting. The following tests

were performed in the laboratories of the collaborative

hospitals: erythrocyte sedimentation rate (ESR), C-reactive

protein (CRP), total cholesterol (Chol), high-density lipo-

proteins (HDL), low-density lipoproteins (LDL), triglyc-

erides (TG), creatinine and plasma glucose (Glc). When

required, oral glucose tolerant tests (OGTT) were per-

formed. Diabetes (DM) was defined by a history of DM

with current use of antidiabetic medication or fasting

Glc C 7 mmol/L or Glc in OGTT (2 h) C 11.1 mmol/L

[24]. The same standard methods were used in all labora-

tories, and biochemical assays were performed using

Olympus autoanalyzers according to the manufacturer’s

protocol.

Statistical analysis

The normality of the data distribution was assessed using

the Kolmogorov–Smirnov test. Values are presented as

median [interquartile range (IQR], mean (SD) or percent-

age [confidence interval (CI)] as appropriate. Comparisons

were performed with the Student’s t test, Mann–Whitney

U test and chi-squared test for normally, nonnormally

distributed and categorical variables, respectively. Binary

logistic regression was used to assess the independency of

the association of various variables with the prevalence of

HT in RA, OA and all patients. P values \ 0.05 (two-

tailed) were considered significant. All statistical analyses

were performed using SPSS 17.0 software (SPSS Inc.,

Chicago, USA). The adjustment of HT prevalence for age

and BMI was made according to [25].

Results

Characteristics of RA and OA patients (Table 2)

The proportion of female patients was higher than that of

men in both the RA and OA groups. In comparison with

OA, RA was characterized by younger age, a lower

Table 1 Collaborative departments

Division of Clinical Immunology and Rheumatology, Department of Internal Medicine, Dubrava University Hospital, University of Zagreb

School of Medicine, Zagreb, Croatia (coordinative center of the study)

Department of Physical Medicine, Dubrava University Hospital, Zagreb, Croatia

Division of Clinical Immunology and Rheumatology, Department of Internal Medicine, Zagreb Clinical Hospital Center, University

of Zagreb School of Medicine, Zagreb, Croatia

Department of Rheumatology and Rehabilitation, Zagreb Clinical Hospital Center, University of Zagreb School of Medicine, Zagreb, Croatia

Department of Rheumatology, Physical and Rehabilitation Medicine, ‘‘Sisters of Charity’’ Clinical Hospital Center, Referral Center for

Spondyloarthropathies, Ministry of Health and Social Welfare, Republic of Croatia, Zagreb, Croatia

Division of Clinical Immunology and Rheumatology, Department of Internal Medicine, Clinical Hospital Center Rijeka, University of Rijeka

School of Medicine, Rijeka, Croatia

Department for Rheumatology and Rehabilitation, Clinical Hospital Centre Rijeka, School of Medicine University of Rijeka, Rijeka, Croatia

Hospital for Cardiac, Pulmonary and Rheumatic Rehabilitation, Thalassotherapia, Opatija, Croatia

Department of Rehabilitation Medicine and Rheumatology, Split University Hospital, University of Split School of Medicine, Split, Croatia

Division of Clinical Immunology and Rheumatology, Department of Internal Medicine, Split University Hospital, University of Split School

of Medicine, Split, Croatia

Department of Internal Medicine, Osijek University Hospital, Osijek, Croatia

Department of Physical Medicine and Rehabilitation, Osijek University Hospital, Osijek, Croatia

Department of Rheumatic Diseases, Physical Medicine and Rehabilitation, GH ‘‘Dr. Josip Benčević’’, Slavonski Brod
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proportion of elderly patients, a longer duration of the

disease, a higher proportion of smokers (ever and current),

lower BMI and WHR, a lower proportion of overweight/

obese patients, similar VASP and VASGH, and lower

proportions of dyslipidemic and DM patients.

Laboratory investigations showed higher plasma CRP

concentrations and ESR, and lower Chol, TC and Glc

plasma concentrations in the RA group. HDL, LDL and

plasma creatinine concentrations were similar in both

groups of patients.

Prevalence of HT in RA and OA patients (Table 3)

The prevalence of HT was lower in the RA group than in

the OA group. However, when the results were adjusted for

age and BMI, the prevalence was similar in both groups.

Also, HT prevalence in RA and OA 55–70-year subgroups

was similar.

The proportion of patients with a history of HT was

lower in the RA group than in the OA group. The preva-

lence of newly discovered HT was similar in RA and OA,

but newly discovered HT comprised a higher fraction of

actual HT in RA than in OA patients. The rate of uncon-

trolled HT, expressed as fraction of treated HT, was similar

in the RA and OA groups.

In both RA and OA, the prevalence of HT was higher in

the elderly and overweight/obese patients than in patients

under 65 years of age or with BMI values \ 25. When RA

and OA patients less than 65 years of age were sorted

according to both age and BMI, the prevalence of HT was

higher in overweight/obese patients than in those with BMI

values \ 25. In the elderly, this difference was smaller and

statistically insignificant.

Taking the cutoff value for CRP concentration of 5 mg/L,

the prevalence of HT was higher in the RA subgroup with

higher CRP concentration than in that with lower concen-

tration. In the OA there was no such difference.

In both RA and OA patients, the prevalence of HT was

higher in DM than in nondiabetic patients. Upon compar-

ing RA and OA, the prevalence of HT in DM was similar

in both groups and that in nondiabetics was higher in the

latter group than in the former group.

Table 2 Characteristics of RA and OA patients

RA (N = 627) OA (N = 352) P values

Sex female n [% (95 % CI)] 522 [83.3 (80.2, 86.0)] 295 [83.8 (79.6, 87.3)] 0.823

Age (years) 59.00 (52.00–68.00) 67.00 (58.00–73.00) \0.001

Age C 65 years n [% (95 % CI)] 208 [33.2 (26.6, 37.0)] 199 [56.5 (51.3, 61.2)] \0.001

Disease duration (years) 7.00 (3.00–15.00) 5.00 (2.00–10.00) \0.001

BMI 26.50 (23.80–29.34) 29.39 (26.0–32.09) \0.001

BMI C 25 n [% (95 % CI)] 395 [63.2 (59.4, 66.9)] 288 [82.3 (77.0, 85.0)] \0.001

WHR 0.88 (0.82–0.94) 0.90 (0.83–0.96) 0.004

VASP 50.00 (30.00–70.00) 50.00 (32.00–70.00) 0.983

VASGH 50.00 (25.00–63.00) 50.00 (30.00–60.00) 0.289

Dyslipidemia n [% (95 % CI)] 250 [39.8 (36.0, 43.7)] 185 [52.3 (47.1, 57.5)] 0.001

DM n [% (95 % CI)] 60 [9.69 (7.6, 12.3)] 59 [16.8 (13.3, 21.1)] 0.001

Smoking habit

Ex-smokers n [% (95 % CI)] 139 [22.1 (19.0, 25.5)] 55 [15.6 (12.3 (19.8)] 0.014

Current smokers n [% (95 % CI)] 137 [21.9 (18.8, 25.3)] 52 [14.8 (11.8, 18.9)] 0.007

Laboratory data

ESR 25 (13–42) 14 (9–23) \0.001

CRP (mgL) 8.60 (3.10–15.80) 2.35 (1.33–3.78) \0.001

Chol (mmol/L) 5.49 (4.80–6.30) 5.70 (4.83–6.50) 0.044

TG (mmol/L) 1.32 (1.033–1.80 1.70 (1.20–2.20) \0.001

HDL (mmol/L) 1.40 (1.20–1.79) 1.40 (1.20–1.71 0.789

LDL (mmol/L) 3.30 (2.80–3.94) 3.20 (2.43–3.90) 0.069

Glc (mmol/L) 4.50 (4.50–5.40) 5.50 (4.93–6.00) \0.001

Creatinine (mmol/L) 76.00 (66.75–86.25) 78.00 (68.00–89.00) 0.196

Results are expressed as percentages (CI) or median values (interquartile range) as appropriate

RA rheumatoid arthritis, OA osteoarthritis, CI confidence interval, BMI body mass index, WHR waist-to-hip ratio, VASP pain visual analog scale,

VASGH general health visual analog scale, DM diabetes mellitus, ESR erythrocyte sedimentation rate, CRP C-reactive protein, Chol plasma

cholesterol, TG plasma triglycerides, HDL high-density lipoprotein, LDL low-density lipoprotein, Glc plasma glucose
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Regarding smoking habit, HT prevalence was higher in

nonsmoker and ex-smokers than in current smokers in both

groups.

The HT prevalence was similar in NSAIDs users and

nonusers in both the RA and OA groups. In RA group,

there was no difference in HT prevalence between

Table 3 Prevalence of hypertension in RA and OA patients

RA (N = 627) OA (N = 352) P value

1 All patients, HTn/N [% (95 % CI)] 373/627 [59.5 (55.6, 63.3)] 258/352 [73.3 (68.4, 77.7)] \0.001

Adjusted for age and BMI, [% (95 % CI)] [59.1 (55.1, 63.8)] [60.0 (54.8, 65.0)] 0.609

2 HT anamnestic, HTn/N [% (95 % CI)] 281/627 [44.8 (41.0, 48.7)] 211/352 [59.9 (53.8, 64.0)] \0.001

3 Newly discovered HT prevalence, HTn/N [% (95 % CI)] 111/627 [17.7 (14.9, 20.9)] 48/352 [13.6 (10.4, 17.6)] 0.185

4 Fraction of actual HT, HTn/n [% (95 %CI)] 111/373 [29.8 (25.4, 34.6)] 48/258 [18.6 (14.3, 23.8)] 0.017

5 Uncontrolled HT, fraction of treated HT, HTn/n [% (95 % CI)] 153/280 [54.6 (48.7, 60.3)] 131/222 [59.0 (52.4, 65.3)] 0.255

6 Age \ 65 years, HTn/n [% (95 %CI)] 216/419 [51.6 (46.8, 56.3)] 91/153 [59.5 (51.6, 67.0)] 0.092

7 Age C 65 years, HTn/n [% (95 %CI)] 157/208 [75.5 (69.2, 80.8)] 167/199 [83.9 (78.2, 88.4)] 0.035

P value 6 versus 7 \0.001 \0.001

8 Age 55–70 years, HTn/n [% (95 %CI)] 209/307 [68.8 (63.4, 73.7)] 122/162 [75.3(68.7, 81.3)] 0.163

9 BMI \ 25, HTn/n [% (95 %CI)] 106/230 [46.1 (39.8, 52.6)] 38/62 [61.3 (48.9, 72.4)] 0.034

10 BMI C 25, HTn/n [% (95 %CI)] 266/395 [67.3 (62.5, 71.7)] 218/288 [75.7 (70.4, 80.3)] 0.018

P value 9 versus 10 \0.001 0.020

11 Age \ 65 years, BMI \ 25, HTn/n [% (95 %CI)] 58/163 [35.6 (28.7, 43.2)] 13/31 [41.9 (26.4, 59.2)] 0.501

12 Age \ 65 years, BMI C 25, HTn/n [% (95 %CI)] 158/255 [62.0 (55.3, 67.7)] 77/122 [63.1 (54.3, 71.1)] 0.754

P value 11 versus 12 \0.001 0.028

13 Age C 65 years BMI \ 25, HTn/n [% (95 %CI)] 49/69 [71.0 (55.4, 80.4)] 25/31 [80.6 (63.7, 90.8)] 0.310

14 Age C 65 years BMI C 25, HTn/n [% (95 %CI)] 109/140 [77.9 (70.3–84.0)] 141/168 [83.9 (77.6, 88.7)] 0.140

P value 13 versus 14 0.279 0.599

15 CRP \ 5.0 mg/L, HTn/n [% (95 %CI)] 119/234 [50.9 (44.5, 57.2)] 219/305 [72.0 (66.7, 76.7)] \0.001

16 CRP [ 5.0 mg/L, HTn/n [% (95 %CI)] 274/393 [64.6 (59.8, 69.2)] 39/48 [81.3(68.1, 89.8)] 0.023

P value 15 versus 16 0.001 0.220

17 HT in DM, HTn/n [% (95 %CI)] 47/60 [78.3 (66.3, 86.9)] 52/59 [88.1 (77.4, 94.1)] 0.153

18 HT in non-DM, HTn/n [% (95 %CI)] 326/567 [57.5 (52.0, 62.9)] 206/293 [70.3 (64.8, 72.2)] \0.001

P value 17 versus 18 0.002 0.005

HT prevalence and smoking habit

19 Nonsmokers, HTn/n [% (95 %CI)] 221/351 [63.0 (57.8, 67.9)] 189/245 [77.1 (71.4, 81.9)] \0.001

20 Ex-smokers, HTn/n [% (95 %CI)] 89/139 [64.0 (56.6, 72.2)] 40/55 [72.7 (59.7, 82.7)] 0.247

21 Current smokers, HTn/n [% (95 %CI)] 63/137 [46.0 (37.9, 54.3)] 29/52 [55.8 (42.4, 68.4)] 0.229

P value 19 versus 20v21 0.001 0.007

Medication

22 NSAID(s) users, HTn/n [% (95 %CI)] 180/313 [57.5 (52.0, 62.9)] 163/232 [70.3 (64.1, 75.8)] 0.004

23 NSAID(s) nonusers, HTn/n [% (95 %CI)] 193/314 [61.5 (56.0, 66.0)] 95/120 [79.2 (71.1, 85.5)] \0.001

P value 22 versus 23 0.313 0.073

24 Glucocorticoids users, HTn/n [% (95 %CI)] 314/527 [59.6 (55.4, 63.7)] 0 ND

25 Glucocorticoids nonusers, HTn/n [% (95 %CI)] 59/100 [59.0 (49.2, 68.1)] 0 ND

P value 24 versus 25 0.912

26 Glucocorticoids duration \3 months, HTn/n [% (95 %CI)] 154/234 [65.8 (59.5-71.6)] 0 ND

27 Glucocorticoids duration [ 3 months, HTn/n [% (95 %CI)] 137/246 [55.7 (49.4-61.8)] 0 ND

P value 26 versus 27 0.025

Results are expressed as percentages (95 %CI) of prevalence

RA rheumatoid arthritis, OA osteoarthritis, HTn/N prevalence of hypertension in RA or OA patients, HTn number of hypertensive patients,

N number of the patients in the group, CI confidence interval, BMI body mass index, HT hypertension, HTn/n prevalence of hypertension in a

subgroup of patients, HTn number of hypertensive patients in the subgroup, n number of patients in the subgroup, CRP C-reactive protein, DM
diabetes mellitus, NSAID(s) nonsteroid anti-inflammatory drugs, ND not done
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glucocorticoid users and nonusers, but in current users the

prevalence of HT was higher in those taking glucocorti-

coids for more than 3 months.

Results regarding comparison of HT and NT (normo-

tensive) subgroups of RA and OA patients and comparison

of hypertensive RA and OA patients are shown in Online

Resource table 1-S and 2-S.

Multivariate analysis

Variables that were significantly different comparing the

HT and NT subgroups in RA and OA groups (see Online

Resource table 1-S) were introduced in logistic regression

models. The variables that were independently associated

with HT presence in both, RA and OA, groups were age

and BMI (see Online Resource table 2-S). To analyze

mutual contribution of these variables to HT prevalence in

all patients, age and BMI as numerical variables and the

disease (RA or OA) as categorical variable were introduced

in a logistic regression model (Table 4). The analysis

indicated independent association of age and BMI with HT

prevalence without contribution of features of the disease

(RA or OA). From the date generated by the model,

adjusted HT prevalence was calculated (Table 3).

Discussion

The characteristics of our RA and OA patients and their

differences, including a higher prevalence in females in

both RA and OA, higher age in OA and a longer duration

of the disease for RA and higher proportion of smokers in

RA, are consistent with reported epidemiological and

clinical features of the diseases, reflecting a greater

increase in OA prevalence with age and a lower age of

onset of RA, a strong association of BMI with OA and an

association of RA with smoking [26].

The prevalence of HT is associated with age [27] and

BMI [28], which explains the higher prevalence of HT in

OA. When the results were adjusted for age and BMI, the

HT prevalence in RA and OA was similar.

In comparison with others studies, the prevalence of HT

in RA group is lower than that reported in a similar study of

Panoulas et al. [17]. The patients in that study were older

than in the present study [63.1(55–69.6) vs. 59.00(52.00–

68.00) median (IQR), respectively]. Similar HT prevalence

in 55–70-year RA subgroups and that in the study [17]

indicates that the difference in HT prevalence between the

present study and the study [17] is due to difference in age

of the patients. Regarding OA, our finding is similar to that

reported in one of the previous studies [7].

The overall prevalence of HT in Croatia (44.2 %) is

similar to that in other European countries [30]. When age

was taken into account, only the higher prevalence of HT

in OA patients under 65 years, compared with the preva-

lence in the general Croatian population, could be assumed

(Fig. 1). However, this indirect comparison of prevalence

is rather insufficient, and investigations with proper control

groups are needed.

Upon comparing the rates of the newly discovered HT,

the HT treated with antihypertensive therapy and the

uncontrolled HT in the present study with the rates in the

general Croatian population [29] and the rates described for

RA [17], there is a lower rate for newly discovered HT

([29]: 44.5 %; [17]: 39.4 % vs. present study: 29.9 and

18.6 % for RA and OA, respectively), a higher rate for

treated HT ([29]: 44.5 %; [17]: 60.6 % vs. present study:

75.1 and 86.0 % for RA and OA, respectively) and a lower

rate for uncontrolled HT ([29]: 85.6 %; [17]: 78.36 % vs.

present study: 41.0 and 50.8 % for RA and OA, respec-

tively). This improvement in HT screening and therapy in

rheumatologic diseases is probably the result of recently

increased awareness of HT prevalence in RA [17, 30].

In both RA and OA, the association of HT with various

variables follows that of HT in general (increased HT

prevalence with age and BMI, association of HT with DM

and with metabolic variables associated with HT) [26] (see

Online Resource table 1-S) and is similar to that described

for RA [17].

Table 4 Logistic regression analysis with HT as dependent variable

in all patients

Variable OR (95 %CI) P value

RA-OA 1.040 (0.748–1.445) 0.816

Age 1.076 (1.061–1.091) \0.001

BMI 1.115 (1.078–1.154) \0.001

HT hypertension, RA rheumatoid arthritis, OA osteoarthritis, BMI
body mass index

Fig. 1 Prevalence (confidence interval) of hypertension in osteoar-

thritis (OA) and rheumatoid arthritis (RA) patients and the Croatian

(HR) population in age-groups\65 and C65 years. Bars for HR were

constructed using data from Erceg et al. [29]
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Due to the change in body composition (loss of lean

body mass with an increase in fat body mass) in RA, BMI

is lower for a given fat mass [31], which should be taken

into account when BMI in RA is compared with that in

other conditions. Alternatively, we measured WHR, which

correlates with visceral adipose tissue and CV disease risk

[19]. The higher WHR in OA (all patients) indicates a

higher visceral adiposity in OA than in RA. Lower BMI

values and similar WHRs in HT RA versus HT OA patients

may indicate an underestimation of overweight and obesity

in the former group (see Online Resource table 1-S).

The prevalence of HT in subgroups defined by both age

and BMI (higher in the subgroup with BMI C 25 than

BMI \ 25 in patients \65 years of age and similar regard-

ing BMI in patients C65 years of age) indicates a stronger

association between age and HT than between BMI and HT.

Smoking has been shown to be a risk factor for HT in

general [18], and an association with HT in RA has been

described [17]. The lack of association of smoking with HT

in both RA and OA in our study might be explained by the

higher age of nonsmokers versus current smokers and ex-

smokers in both the RA and OA groups (results not

shown).

Higher values for markers of inflammation (ESR, CRP

concentration) in RA compared to OA, as well as in the RA

HT subgroup compared to NT RA (see Online Resource

table 1-S) and higher HT prevalence in the CRP [ 5 mg/L

than in the CRP \ 5 mg/L RA subgroup, show a higher

grade of systemic inflammation in RA than in OA and an

association of HT with degree of systemic inflammation in

RA, respectively. This association was rather weak because

it was not expressed in the multivariate analysis (Online

Resource table 2-S), and there was no association between

disease activity and HT assessed by the DAS28-CRP (see

Online Resource table 1-S). In a retrospective study, an

association between CRP concentration and HT was shown

in RA [2], whereas no association of HT with either CRP or

DAS was found in the cross-sectional study [17]. A caus-

ative role of systemic inflammation in the pathogenesis of

HT in RA was proposed, but there was no conclusive

evidence for that hypothesis [3, 17]. Cross-sectional studies

with one point of measurement for inflammatory markers

and HT, such as this study and that reported in [17], are not

adequate to answer questions regarding the duration of

disease, and future longitudinal studies are essential.

Antirheumatic therapy may provoke HT or interfere

with its control, particularly in the case of NSAIDs used for

the treatment of OA [11] and RA and for various DMARDs

and GCs used to treat RA [3]. Our results, which showed

no association of HT with NSAID use in RA and OA and

an association of HT with leflunomide use (see Online

Resource table 1-S) and with the duration of GC use in RA,

were similar to the findings of others for RA [17, 32].

Finally, age and BMI were the only variables that were

independently associated with HT in both the RA and OA

(see Online Resource table 2-S) and in all patients (RA and

OA). However, age and BMI, which are higher in OA than

in RA, act as confounding variables that may obscure the

association of other variables with HT, particularly sys-

temic inflammation [33], and the influence of these vari-

ables could not be excluded.

Confounding effect of age and BMI has to be taken into

account when comparing HT prevalence between RA and

OA with other conditions in order to avoid erroneous

conclusions.

In conclusion, this cross-sectional study has shown a

robust association of age and BMI with HT prevalence in

both RA and OA. The difference in HT prevalence between

RA and OA is rather due to age and BMI than due to

features of the disease, putting into question specific

association between HT and RA [3].

Indirect comparison showed that HT prevalence in RA

in our study was similar to the Croatian general population.

For OA, HT prevalence was higher than that of the Cro-

atian general population under 65 years and similar to that

over 65 years.
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