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ABSTRACT 
Background 
Rheumatoid Arthritis associates with excessive morbidity and mortality from cardiovascular events. 
Hypertension is considered as a major risk factor for development of cardiovascular disease. Insufficient 
control of blood pressure appears to be more in Rheumatoid arthritis.  However, factors influence the control 
of blood pressure in rheumatoid arthritis is understudied. 

Objectives 
To determine the control of blood pressure in rheumatoid arthritis versus non rheumatoid arthritis hypertensive 
subjects by using ambulatory blood pressure measurement and to identify the factors associated with 
insufficient control of blood pressure in Rheumatoid arthritis patients

Pateints and methods
This is a case control study performed on seventy eight patients, 40 Rheumatoid arthritis hypertensive 
patient and 38 non-Rheumatoid arthritis hypertensive candidates between September 2012 and March 2013. 
Participants were between 45 and 85 years. An ambulatory blood pressure measurement was carried out for 
all patients and an abnormal blood pressure was defined as systolic of more than 140mm Hg and or diastolic 
of more than 90mm Hg.

Results
Blood pressure control is significantly lower in rheumatoid arthritis hypertensive patients compared to 
hypertensive non Rheumatoid arthritis control subjects (p-value 0.034). Furthermore, steroid users had more 
insufficient control of blood pressure compared to non users (p-value 0.028).There was significant association 
between methotrexate use and better control of hypertension (p-value  0.008). 

Conclusion
The present study concludes that blood pressure control is lower in rheumatoid arthritis patients compared with 
non rheumatoid arthritis subjects; this may be of importance in the context of the increased cardiovascular 
morbidity and mortality. Those with co morbidity may require closer monitoring and treatment strategies. 

Keywords: Rheumatoid arthritis, Ambulatory blood pressure Measurement 

* Department of Medicine, School of Medicine Faculty of medical sciences, University of Sulaimani.
   Correspondence: delanamin@hotmail.com
** General Medical Teaching Hospital (Shaheed Hemn), Sulaimani Directorate of Health, Sulaimani. 

https://doi.org/10.17656/jsmc.10062



Amin A F et al. / JSMC, 2015 (Vol 5) No.1 

8  JSMC

INTODUCTION
Rheumatoid Arthritis (RA) associates with excessive 
morbidity and mortality from CVD (1). Many risk 
factors such as hypertension, smoking, dyslipidaemia, 
and insulin resistance are intended to be more prevalent 
in rheumatoid arthritis (2). Hypertension is one of the 
most prevalent and modifiable risk factor resulting in 
CVD in the general population (3, 4). Although there 
were contradictory results from studies on the presence 
of hypertension in RA ,but  the most convincing 
evidence, came from a large population study involving 
more than 28000 RA patients,  in which the prevalence 
of hypertension was remarkably higher in RA; 34% Vs 
23.4% control (5, 6, 7, 8). Despite its high prevalence and 
the impact of its complications, control of hypertension 
is far from adequate both in general population (8), and 
in RA (2). In a recent study the rate of controlled blood 
pressure was significantly lower at 13.2% in RA than 
the 21-23% observed in general population (9), with its 
negative consequences  on premature CVD, Peripheral 
artery disease, and Left Ventricular Hypertrophy 
(10). The higher incidence and poor control of blood 
pressure in rheumatoid arthritis could closely be related 
to many factors. The connection between systematic 
inflammations and the prevalence and the control of 
blood pressure in RA may be one of these explanations 
(10), although such association is yet to be studied in 
details (1, 2). Furthermore, sedentary life, restriction of 
movement, lack of exercise & obesity, associated with  
pain and stiffness in these patients may be another 
explanation (11). Finally polypharmacy is characteristic 
of RA (11) and many of these medication can precipitate 
hypertension. A recent study has shown that both 
Ibuprofen and Indomethacin have a significant effect 
on increasing blood pressure compared to placebo (12). 
Moreover, the relative risk for causing hypertension 
was higher for coxibs versus non selective NSAID and 
placebo, although the risk was not significant (13). On the 
other hand, Disease Modified Anti-Rheumatic Drugs 
has also an impact on blood pressure. Leflunamide 
is associated with higher blood pressure compared 
to placebo (14) and cyclosporine should be avoided in 
hypertensive patients as it raises blood pressure (15).

PATIENT AND METHODS
The present study performed on 78 subjects, 40 patients 
had RA and hypertension (3 males and 37 females) and 
38 hypertensive controls (4 males and 34 females). 
Participants were between the age of 45 and 85 years. 
RA patients were selected from patients attending 

the outpatient clinic (Ali Kamal) of Rheumatology 
and Rehabilitation in Slemani City and from patients 
admitted to the General Hospital (Shaheed Hemn)/
department of Rheumatology between September 2012 
and March 2013, whom were diagnosed according to 
the 1987 revised criteria of the American College of 
Rheumatology (16). The hypertensive controls were 
selected from the patients admitted at Sulaimani 
General Outpatient clinics at the same time. 
Hypertension was defined by a systolic blood pressure 
equal and more than 140 mmHg and/or diastolic blood 
pressure equal and more than 90 mmHg either on 
treatment or life style modification , according to the 
British hypertension Society guidelines (17). To avoid 
confounding bias ,patients with Diabetes mellitus, 
classified as a fasting plasma glucose of  equal and 
more than 7 mmol/liter (126 mg/dl) or were taking 
anti-diabetic medications at the time of the assessment, 
were excluded (17). All participants underwent a 
thorough baseline evaluation including a detailed 
review of the medical history, physical examination, 
and contemporary assessments of body mass index, 
smoking status and duration of hypertension . All 
hypertensive patients were on one or a combination of 
anti-hypertensive drugs including thiazide, B-blockers, 
angiotensin-converting enzyme inhibitors (ACE-I) , 
angiotensin-II receptor Blockers (ARBs) and calcium 
channel blockers. In the RA patients the mean duration 
of disease was 13.8 years. All of them were receiving 
one or a combination of DMARD as well as steroid and 
NSAIDs.  Oral prednisolone dose was defined as low if 
less than 7.5 mg/day, medium if between 7.5 and 30mg/
day, and high if more than30 mg/day (18). Both  groups 
were hypertensive, comparable in age, sex, BMI and 
number and type of antihypertensive drugs. We used 
DAS28 (Disease Activity Score 28 joint count) score 
to evaluate disease activity in patients with rheumatoid 
arthritis (RA). The level of disease activity can be 
interpreted as low  (DAS28 <3.2), moderate (3DAS28> 
3.2 and <5.1), or high (DAS28 > 5.1). A DAS28< 2.6 
corresponds to being in remission according to the 
American Rheumatism Association (ARA) criteria (19) .

Ambulatory Blood Pressure Measurements (ABPM) 
has to be at least 14 total measurements day time and 
7 total measurements at nighttime. The data has to 
be analyzed and then presented in an overall average, 
awake time average, night time average, and nighttime 
dipping (20). Abnormal ABPM level is controversial, 
but the normal overall average is when blood pressure 
is equal or less than 135/85 mmHg (20). Collected data 
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were analyzed using ABPM software after being 
downloaded on the computer.

RESULTS
Table (1) shows that the rheumatoid arthritis (RA) 
patients and non-RA control subjects were comparable 
in age, gender, smoking status, BMI and hypertension 
(HTN) duration.

Table (2) shows that highest percentage of uncontrolled 
hypertension was reported among RA patients 
(60.0%), compared with control subjects (37.0%). This 
association was statistically significant (p-value 0.034).

Table (3) Shows that there was no statistically significant 
association between uncontrolled hypertension and RF, 
ESR, CRP and disease duration in RA patients. p-value 
(0.276, 0.324, 0.280 and 0.888) respectively.

Table 1.  Characteristic of the studied groups.

Variable
RA patients

(N = 40)
Control subjects

(N = 38)

Age 
(years) Mean+SD 59.6 ± 9.8 59.1 ± 10.4

Gender n (%)
Male
Female

3(7.5%)
37(92.5%)

4(10.5%)
34(89.5%)

Smoking Status n (%)
Never smoked
Ex-smoker
Current smoker

34(85.0%)
6(15.0%)

0(0.0)

33(86.8%)
5(13.2%)

0(0.0)

BMI(mean ± SD kg/m2) 27.7 ± 4.8 28 ± 4.3

HTN duration(years) 7.3 ± 7 7.1 ± 6.5

			 

Table 2. The Hypertension state among RA and control group.

Variable

Hypertension
		

P-valueControlled 
N (%)

Uncontrolled
N (%)

RA Patient 16 (40.0) 24 (60.0)

0.034Control 24(63.0) 14 (37.0)

Total 40 (51.3) 38 (48.7)
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Table3. Association of blood pressure control with RF,ESR, and CRP.

Variable

Hypertension

P-value
Controlled 

16 (40.0%)

Uncontrolled 

24 (60.0%)

ESR mm/h

Abnormal

Normal

6(33.3)

10(45.5)

12(66.7)

12(54.5)

0.324

CRP

Positive

Negative

7(33.3)

9(47.4)

14(66.7)

10(52.6)

0.280

Rheumatoid factor

Positive

Negative

11(45.8)

5(31.2)

13(54.2)

11(68.8)

	

0.276

RA duration (mean ± SD) 13.5 ± 13.1 14 ± 9.3 0.888

Figure 1 shows the percentage of the disease activity 
in RA patients measured by DAS 28 score; the highest 
percentage 42.5% had moderate disease activity, while 
about 5.0% of patients had low disease activity.

Table 4 shows that 75.0% of patients in remission 
had uncontrolled hypertension compared to 53.8% 
of patients with high disease activity. There were no 
statistically significant association between the disease 
activity and hypertension control in RA patients as 
p-value was (0.790).

Table 5 shows that there was no statistically significant 
association between blood pressure control status and 
the general characteristics (age, gender, smoking status, 
BMI, family history of HTN and HTN duration) in RA 
patients  p-value (0.201, 0.651, 0.160, 0.704, 0.180 and 
0.183) respectively.

Table 6 shows (76.2%) of RA patients who used 
steroid had uncontrolled hypertension. There is a 
statistically significant association between steroid use 
and uncontrolled blood pressure in RA patients with 
p-value (0.028). On the other hand, 75.0% of patients 
on NSAIDs had uncontrolled hypertension but this was 
statistically non significant p- value (0.471).

Table 7 shows that 86.7% of RA patients who did not 
receive methotrexate had uncontrolled hypertension 
compared to 44.0% of patients on methotrexate. This 
was statistically highly significant correlation between 
methotrexate usage and hypertension control with 
p-value (0.008). Moreover, there was no statistically 
significant association between hypertension control 
status and hydroxychloroquine, sulfasalazine and 
Leflunamide usage as p-value was (0.436, 0.652 and 
0.081) respectively.
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Figure 1. The percentage of the disease activity in RA patients

Table 4. Association between disease activity and blood pressure control.

Disease activity in RA

Hypertension

P-valueControlled
N (%)

Uncontrolled
N (%)

Remission 2 (25.0) 6 (75.0)

0.790

Low 1 (50.0) 1 (50.0)

Moderate 7 (41.2) 10 (58.8)

High 6 (46.2) 7 (53.8)

Total 16 (40.0) 24 (60.0)
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Table 5. Association between blood pressure control  
and Patients’ general characteristics.

Variable

Hypertension

P-value
Controlled Uncontrolled

Age-years (mean ± SD) 57.2 ± 7.3 61.2 ± 11 0.201

Gender (%)
Male 
Female 

1(33.3%)
15(40.5%)

2(66.7%)
22(59.5%) 0.651

Smoking status 
Never smoked 
Ex-smoker
Current smoker

12(35.3)
4(66.7)
0(0.0)

22(64.7)
2(33.3)
0(0.0)

0.160

BMI (mean ± SD) 28 ± 4 27.5 ± 5.4 0.04

Family history of HTN (%)
Yes 
No

13(46.4%)
3(25.0%)

15(53.6%)
9(75.0%) 0.180

HTN years (mean ±SD) 5.4 ± 4.4 8.5 ± 8.3 0.183

Table 6. Association between steroid and NSAID and blood pressure control.

Variable

Hypertension

P-value
Controlled

N (%)
Uncontrolled

N (%)

Steroid use
Yes
No
Total

5(23.8)
11(57.9)
16(40.0)

16(76.2)
8(42.1)
24(60.0) 0.028

NSAIDs use
Yes
No
Total

1(25.0)
15(41.7)
16(40.0)

3(75.0)
21(58.3)
24(60.0) 0.471
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Table 7. Association between Blood pressure control and usage of DMARD.

DMARDs Treatment

Hypertension

P-valueControlled
N (%)

Uncontrolled
N (%)

Methotrexate use
Yes
No
Total

14(56.0)
2(13.3)
16(40.0)

11(44.0)
13(86.7)
24(60.0)

0.008

Hydroxychloroquine use
Yes
No
Total

10(45.4)
6(33.3)
16(40.0)

12(54.6)
12(66.7)
24(60.0) 0.436

Leflunamide use
Yes
No
Total

1(12.5)
15(46.9)
16(40.0)

7(87.5)
17(53.1) 24(60.0) 0.081

Sulfasalazine use
Yes
No
Total

15(40.5)
1(33.3)
16(40.0)

22(59.5)
2(66.7)

 24(60.0) 0.652

DISCUSSION
Arthritis and HTN are two of the most common chronic 
diseases affecting adults in the United States (US) and  
co-prevalence of HTN and arthritis is considerable. 
Data from the Third National Health and Nutrition 
Examination Survey (NHANES III), organized by the 
National Center for Health Statistics from 1988- 1994, 
reveals that roughly 30 million people aged equal and 
more than 35 years have osteoarthritis (OA) or  RA and 
11.8 million of  these  use  pharmacologic treatment of 
HTN (21). Over the past 20 years or so, the correctness 
of using the traditional RivaRocci sphygmomanometer 
and Korotkoff's sounds to calculate blood pressure has 
been queered, and efforts have been made to develop 
measurements with automated devices (20). ABPM has 

been established as a method of first choice in specific 
indications, for example, white coat hypertension, 
evaluation of antihypertensive treatment, and circadian 
patterns of Blood pressure (22).

In this case control study, 90% of both groups were 
female, 42% between  45-54 years. Inadequate Blood 
pressure control was remarkable among Hypertensive 
RA compared to control hypertensive without RA. 
In RA 60% of patients had abnormal blood pressure 
compared to 40% having controlled pressure and this 
is a statically significant finding. This is clearly in 
agreement with a study done by Panoulas (2) which 
showed lower control in RA 13.2% compared to general 
population 21-23%. Increased inflammatory load 
and higher disease activity has been associated with 
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worse over all CVD outcome in RA (23), but no directly 
with hypertension (24). In this study although higher 
activity of the disease linked with poorer control of 
blood pressure, but that was statistically insignificant. 
However it would be interesting to study this in a 
bigger prospective cohort study. Furthermore, in this 
case-control study we have a statistically significant 
relationship between blood pressure control and  
steroid usage. 76.2% of steroid users had poor control 
compared to 23.8% only with optimal blood pressure. 
In contrast to this, 57.9% of non steroid users had 
good control and 43.1% had suboptimal control. This 
finding is compatible with 2 previous studies (1, 2). This 
association could possibly be due to the hypertensive 
effect of steroid rather than choosing patient with 
higher inflammatory index requiring steroid treatment. 
In Contrary to this, a study choosing 129 asthmatic and 
66 RA patient has revealed no relationship between use 
of low dose of steroid (defined as less than 20mg/day) 
and blood pressure increment (25). 

Interestingly none of the demographic characteristics 
of our patients like age, sex, family history of 
hypertension, and BMI had statistically notable 
correlation with blood pressure control.  This is in 
contradiction to three previous studies (1, 2, 26).

Finally, we found a highly significant correlation 
between blood pressure control and methotrexate 
use. In this study methotrexate had a good effect 
on achieving optimal blood pressure. However we 
didn’t find any significant association between other 
DMARDs (Sulfasalazine, Hydroxychloroquine and 
Leflunamide) with control of blood pressure (P-value 
0.652, 0.436 and 0.081) respectively. 

Nearly a similar result was concluded by Krause et al. 
(27) who found that RA patients who had stopped their 
methotrexate had a greater prevalence of hypertension, 
coronary heart disease, and heart failure than those 
continued using the same medication.

In conclusion, the present study aimed to establish 
factors that may be associated with sub-optimal BP 
control in patients with RA using ABPM rather than 
the less reliable home and or office blood pressure 
measurements. Solid implication of rheumatoid 
arthritis on blood pressure control was clearly 
identified. Similarly, using steroid had a significant 
adverse impact on blood pressure control. This 
may be of  influence in the context of the increased 
cardiovascular mortality and morbidity. Finally based 
on the finding of this case-control study, a system for 

monitoring and better controlling of blood pressure in 
patients with rheumatoid arthritis should be put in place 
both in primary and secondary care in order to achieve 
recommended blood pressure targets. Additionally, 
related specialist should consider keeping steroid use 
to minimum especially in hypertensive RA patients 
and to try to shift to DMARDS as early as possible in 
the course of the disease, especially those which don’t 
affect blood pressure control adversely.
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