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Purpose: Data regarding hypertension prevalence among patients with rheumatoid arthritis in Saudi Arabia are scarce. This study was 
aimed at estimating the prevalence of hypertension and its associated risk factors among patients with rheumatoid arthritis in Saudi 
Arabia.
Patients and Methods: This was a cross-sectional study of adult patients with rheumatoid arthritis who presented at the OPD of two 
major hospitals in Riyadh city. Patient information such as demographic characteristics, comorbidities, drug use, and other clinical data 
were captured through medical record review and supplemented by patient interviews. Multivariate logistic regression was used to 
identify the significant factors for hypertension.
Results: The prevalence of hypertension was found in 32.35% of the 1490 rheumatoid arthritis patients who participated in our study. 
Logistic regression analyses revealed that advanced age, female sex, low education level, unemployment, smoking, and consulting 
with physicians less than two times within the past 12 months were risk factors for increased hypertension prevalence among patients 
with rheumatoid arthritis. A significantly higher risk of hypertension was observed among RA patients with obesity, diabetes, 
hyperlipidemia, cancer, kidney disease, osteoporosis, and Parkinson’s disease than among patients without these comorbidities.
Conclusion: Hypertension is highly prevalent among patients with rheumatoid arthritis, and advanced age, sex, low educational level, 
unemployment, smoking, and comorbidities are risk factors for increased hypertension prevalence.
Keywords: blood pressure, prevalence, rheumatoid arthritis, risk factors, Saudi Arabia

Introduction
Hypertension is a chronic disorder characterized by persistently high blood pressure (BP) in the arteries.1 Most of the 
time, high BP does not result in any noticeable symptoms.2 However, long-term high BP is a major risk factor for 
coronary artery disease, stroke, heart failure, atrial fibrillation, peripheral vascular disease, vision loss, chronic kidney 
disease, and dementia.3

In 2008, 24% of the world’s adult population had uncontrolled hypertension, which is predicted to rise to 31% by 2025.4 

A high prevalence of hypertension has been discovered among the Saudi Arabian population in several studies. Al-Nozha 
et al reported that hypertension affects more than one-fourth of the adult Saudi population and that its prevalence is 
increasing.5 In a nationwide survey conducted by El Bcheraoui et al, the prevalence of hypertension in Saudi Arabia was 
approximately 15.2%, whereas that of borderline hypertension was nearly 41%.6 Additionally, Al-Wabel et al reported high 
rates of prehypertension and hypertension among young adults and that the majority of these cases were undiagnosed.7 

Elkhalifa et al showed a high prevalence of hypertension among individuals in Saudi Arabia and that diabetes, obesity, and 
aging were the most important determinant factors for hypertension.8

Rheumatoid arthritis (RA) is a long-term inflammatory illness that affects synovial joints and causes tissue degenera-
tion. It typically develops in middle-aged individuals.9 It can affect extra-articular tissues, including the kidneys and 
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heart.10,11 Charles-Schoeman stated that the prevalence of cardiovascular diseases (CVDs) increases in patients with 
RA.12 Furthermore, Chung et al reported that hypertension was likely more common in patients with RA than in the 
control subjects in their study.13 Additionally, Dessein et al reported that in patients with RA, hypertension may represent 
a traditional cardiovascular risk factor whose prevalence increases and alters based on the presence of the disease.14

Individuals with autoimmune rheumatic disorders, such as systemic lupus erythematosus and RA, have a higher risk 
of CVD and associated mortality than that in the general population.15 This high prevalence of CVD has been linked to 
an increased risk of hypertension in patients with autoimmune rheumatic diseases.16 Several other studies have also 
confirmed that cardiovascular complications, including hypertension, are common and morbid complications of RA.17–21 

Therefore, individuals with RA need to be constantly monitored for CVD events and their risk factors must be effectively 
managed. Nevertheless, there is a gap in the literature on the prevalence of hypertension in Saudi Arabia, particularly 
among RA patients. Thus, this study was aimed at estimating the prevalence of hypertension and its associated risk 
factors in patients with RA in Saudi Arabia. Rheumatologists may find this information valuable in identifying high-risk 
patients and improving blood pressure control for RA patients in our area.

Materials and Methods
Study Design and Setting
This was a cross-sectional study. From October 2019 to March 2020, two clinical pharmacists, four nurses, and pharmacy 
interns gathered data from RA patients who visited two rheumatology clinics in two public hospitals in Riyadh, Prince 
Sultan Military Medical City (PSMMC) and King Khaled Hospital & Prince Sultan Center for Health Care.

Eligibility Criteria
Patients with seropositive RA aged ≥18 years were eligible for participation. Patients were included if their complete 
medical records for the previous 6 months could be accessed at the time of data collection. Individuals recently diagnosed 
with RA, those with seronegative RA, mixed connective tissue disease, or other connective tissue disorders were 
excluded from this study. Additional exclusions included pregnant women, those who were terminally ill, or those 
who had cognitive impairments. Overall, 1490 RA patients met the criteria for participation.

The protocol of this study, which was conducted in compliance with the Declaration of Helsinki, was approved by the 
Ministry of Health’s institutional review board (number 2019–0059E) and PSMMC’s research ethics committee (project 
no.: 1240). All study participants were informed of the project’s rationale and aims, and interviews were voluntary. The 
patients had the freedom to opt-out of the study at any time and for any reason. Signed written informed consent was 
obtained from all participants before data collection and for the publication of this study.

Study Variables
Dependent Variable: Presence of Hypertension
According to the Eighth Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure, HT was defined as an SBP of 140 mmHg and an average DBP of 90 mmHg or an SBP of 130 
mmHg and an average DBP of 80 mmHg (if the patient in question had a history of CVD or was diagnosed with diabetes 
mellitus). BP readings obtained during urgent care visits were excluded to prevent the inclusion of transiently elevated 
BP values caused by acute diseases.

Independent Variables
Some independent factors were also included. When determining a person’s educational level, the highest possible grade 
level was considered. Individuals were categorized into five groups: no formal, elementary, intermediate, secondary, and 
post-secondary (eg university and vocational) education. Based on their marital status at the time of study inclusion, the 
participants were divided into two groups: those who were married, divorced, or separated at the time of the interview 
and those who were not married. Based on their smoking habits, individuals were classified as smokers and non-smokers. 
Participants’ BMI was also assessed; they were categorized as obese or non-obese depending on whether their BMI was 
less or higher than 30 kg/m2. Medication-related data, including the type of BP-lowering medicine used, were gathered 
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and documented. Furthermore, the presence or absence of comorbidities was noted (as yes or no, respectively). The 
comorbidities included hyperlipidemia, irritable bowel syndrome, anemia, anxiety, cancer, renal disease, asthma, liver 
disease, migraine, acid reflux/gastroesophageal reflux disease, osteoporosis, depression, diabetes mellitus, skin disease, 
and thyroid disease. Laboratory findings from previous visits were used to characterize these conditions. An acute 
sickness or recent medication modification (within the previous 3 months) was inapplicable; thus, related data were 
omitted.

Data Collection
Interviews and medical records were used to obtain individuals’ information. Semi-structured interviews were conducted 
with patients to obtain sociodemographic data such as age, sex, marital status, employment situation, and other lifestyle 
factors, such as smoking status, as well as the number of clinic visits in the past year. All eligible patients’ electronic 
medical data were carefully analyzed, and all comorbidities were noted.

To guarantee accuracy and avoid translation mistakes, the survey questionnaire was first prepared in English, 
translated into Arabic, and then translated back into English. To ensure that the data format and questionnaire used 
were of high quality and homogeneous, a preliminary evaluation was conducted on 5% of the total sample pool. A data 
abstraction tool was used to enhance the model if any flaws were found during the pretesting phase. Before beginning 
their assignment, data collectors were given time to prepare and get trained. The data were reviewed for consistency and 
correctness on the spot.

BP Measurement Procedure
BP readings were taken by nurses by using a pretested standard mercury sphygmomanometer. Patients were instructed to 
relax for at least 5 minutes and refrain from smoking or consuming coffee 30 minutes before the assessment. Excessive 
clothes were removed to avoid interference with the cuff. During BP measurement, the patients were instructed to rest 
and be calm. To measure BP, the cuff was inflated to the point where no sound could be heard while using a stethoscope. 
Thereafter, the cuff was gently deflated to assess the SBP and DBP. In 5 minutes, at the very least, two measurements 
were taken and recorded. The average of the two measures was calculated and used for the analysis.

Statistical Analysis
Descriptive statistics were used to determine the prevalence of hypertension among the patients. Frequencies and 
percentages were used to analyze how the study variables were distributed across individuals with and without 
a history of hypertension. Sample characteristics were described as dichotomous or polychotomous variables based on 
demographic and clinical information. A two-step analysis was performed to assess the association between risk factors 
and the prevalence of hypertension. First, a univariate logistic model was performed for each risk factor independently. 
Then, only the significant risk factors were included in the multivariate logistic model for further analysis. All other 
model variables were simultaneously adjusted, and odds ratio (OR) and 95% confidence intervals (CIs) were determined 
to quantify the influence of each predictor on BP control status. Data were analyzed using the SAS-9.4 program for all 
the analyses. A significant result was defined as one with a P-value of <0.05.

Results
Overall, 1490 patients were included in this study. The prevalence of hypertension among RA patients in our study 
sample was 32.35%. The mean ages of the hypertensive and non-hypertensive patients were 56.9 and 46.3 years, 
respectively. Most of the hypertensive patients were female, married, had a low level of education, were unemployed, and 
were non-smokers. Moreover, most hypertensive patients had visited a physician more than two times within the past 12 
months, and the majority had visited the physician in the last 3 months. The sociodemographic characteristics of the 
hypertensive patients and those without a previous diagnosis of hypertension are shown in Table 1.

The prevalence of hypertension and its association with other diseases are shown in Table 2. The present study 
showed that 42.81%, 44.26%, 40.4%, 75%, and 61.54% of the obese individuals, patients with hyperlipidemia, patients 
with irritable bowel syndrome, patients who had cancer, and patients with kidney disease, respectively, had hypertension. 
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Table 1 Sociodemographic Characteristics of Hypertensive Patients and Patients Without Hypertension

Item Hypertension (n = 482) No Hypertension (n = 1008)

Age (years), mean (SD) 56.9 (15.1) 46.3 (13.7)

Age group, n (%)

<40 years 66 (13.69) 330 (32.74)

40–60 years 214 (44.40) 558 (55.36)

>60 years 202 (41.91) 120 (11.90)

Sex

Male 156 (32.37) 588 (58.33)

Female 326 (76.63) 420 (41.67)

Marital status

Unmarried 156 (32.37) 254 (25.20)

Married 326 (76.63) 754 (74.80)

Level of education

No formal education 137 (28.42) 154 (15.28)

Primary education 136 (28.22) 112 (11.11)

Intermediate education 38 (7.88) 124 (12.30)

Secondary education 71 (14.73) 365 (36.21)

Post-secondary education 100 (20.75) 253 (25.10)

Employment status

Unemployed 300 (59.52) 204 (20.24)

Employed 182 (37.76) 804 (79.76)

Smoking

Smoker 175 (36.31) 260 (25.79)

Non-smoker 281 (58.30) 710 (70.44)

Number of visits within the past 12 months

<2 134 (27.80) 150 (14.88)

2–4 166 (34.44) 498 (49.41)

>4 182 (37.76) 360 (35.71)

Time since the last blood pressure measurement

<1 month 178 (36.93) 394 (39.09)

1–3 months 128 (26.56) 176 (17.46)

4–6 months 86 (17.84) 210 (20.83)

7–12 months 30 (6.22) 108 (10.71)

>12 months 60 (12.45) 120 (11.90)

Abbreviation: SD, standard deviation.
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Moreover, 50%, 50.18%, 52.38%, 48.87%, and 50% of the patients with chronic obstructive pulmonary disease, 
osteoporosis, Parkinson’s disease, diabetes, and myocardial infarction, respectively, had hypertension.

Logistic regression analyses revealed that advanced age, female sex, a low level of education, unemployment, 
smoking, and visiting physicians less than two times within the past 12 months were risk factors for the increased 
prevalence of hypertension among patients with RA. The risk of hypertension was higher in people with advanced age 
(>60 years; OR: 9.981, 95% CI, 6.679–14.915) and a low level of education, including those with primary education 
alone (OR: 4.183, 95% CI: 2.827–6.191) and no formal education (OR: 2.821, 95% CI: 1.92–4.143). Compared to female 
patients, the risk of hypertension was lower in males (OR: 0.34, 95% CI: 0.263–0.44). Additionally, the present study 
also found that the risk of hypertension among unemployed persons was higher than that among employed persons (OR: 
6.818, 95% CI: 5.191–8.954) and that smoking was a risk factor for hypertension (OR: 1.521, 95% CI: 1.168–1.979). The 
results of the logistic regression analysis to evaluate risk factors for hypertension among sociodemographic character-
istics are shown in Table 3.

Table 4 shows the results of logistic regression analysis to evaluate the risk factors for hypertension associated with 
other diseases. Logistic regression analysis revealed a strong relationship between hypertension and most diseases. The 
risk of hypertension was higher among obese patients (OR: 2.456, 95% CI: 1.902–3.171), patients with hyperlipidemia 
(OR: 2.658, 95% CI: 2.055–3.438), cancer patients (OR: 6.497, 95% CI: 3.141–13.439), patients with kidney disease 
(OR: 4.186, 95% CI: 2.843–6.162), patients with asthma (OR: 1.487, 95% CI: 1.042–2.122), osteoporosis patients (OR: 
2.876, 95% CI: 2.121–3.898), Parkinson’s disease patients (OR: 2.166, 95% CI: 1.025–4.578), patients with diabetes 
mellitus (OR: 2.699, 95% CI: 2.013–3.618), stroke patients (OR: 3.042, 95% CI: 1.619–5.715), and patients with 
myocardial infarction (OR: 2.85, 95% CI: 1.12–7.254).

Table 2 The Prevalence of Hypertension Among Patients with Different Comorbidities

Item Hypertension No hypertension

Number Prevalence Number Prevalence

Obesity (n= 549) 235 42.81% 314 57.19%

Hyperlipidemia (n= 531) 235 44.26% 296 55.74%

Irritable bowel syndrome (n= 302) 122 40.4% 180 59.6%

Anaemia (n= 274) 82 29.93% 192 70.07%

Anxiety (n= 180) 60 33.33% 120 66.67%

Cancer (n= 40) 30 75% 10 25%

Kidney disease (n= 182) 112 61.54% 70 38.46%

Asthma (n= 200) 70 35% 130 65%

Chronic obstructive pulmonary disease/Emphysema (n= 60) 30 50% 30 50%

Gastroesophageal reflux disease (n= 432) 160 37.04% 272 62.96%

Osteoporosis (n= 542) 272 50.18% 270 49.82%

Parkinson’s disease (n= 42) 22 52.38% 20 47.62%

Diabetes mellitus (n= 442) 216 48.87% 226 51.13%

Stroke (n= 56) 20 35.71% 36 64.29%

Myocardial infarction (n= 20) 10 50% 10 50%

Thyroid disease (n= 340) 130 38.24% 210 61.76%
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Table 3 Association of Hypertension with Sociodemographic Characteristics

Item OR 95% CI P-value

Lower Limit Upper Limit

Age group

<40 years Reference

40–60 years 2.609 1.832 3.715 0.0160

>60 years 9.981 6.679 14.915 <0.0001

Sex

Male 0.34 0.263 0.44 <0.0001

Female Reference

Marital status

Unmarried 0.958 0.705 1.301 0.7843

Married Reference

Level of education

No formal education 2.821 1.92 4.143 <0.0001

Primary education 4.183 2.827 6.191 <0.0001

Intermediate education 1.042 0.645 1.684 0.2173

Secondary education 0.765 0.521 1.123 <0.0001

Post-secondary education Reference

Employment status

Unemployed 6.818 5.191 8.954 <0.0001

Employed Reference

Smoking

Smoker 1.521 1.168 1.979 0.0018

Non-smoker Reference

Number of visits within the past 12 months

<2 1.727 1.25 2.386 <0.0001

2–4 0.553 0.415 0.739 <0.0001

>4 Reference

Time since the last blood pressure measurement

<1 month 0.883 0.588 1.325 0.5254

1–3 months 1.919 1.243 2.961 <0.0001

4–6 months 0.913 0.582 1.432 0.7828

7–12 months 0.494 0.265 0.921 0.0027

>12 months Reference

Abbreviations: OR, odds ratio; CI, confidence interval.
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Table 4 Association of Hypertension with Different Comorbidities

Item OR 95% CI P-value

Lower Limit Upper Limit

Obesity

Yes 2.456 1.902 3.171 <0.0001

No Reference

Hyperlipidemia

Yes 2.658 2.055 3.438 <0.0001

No Reference

Cancer

Yes 6.497 3.141 13.439 <0.0001

No Reference

Kidney disease

Yes 4.186 2.843 6.162 <0.0001

No Reference

Asthma

Yes 1.487 1.042 2.122 0.0287

No Reference

Chronic obstructive pulmonary disease/Emphysema

Yes 2.049 0.845 4.965 0.1124

No Reference

Gastroesophageal reflux disease

Yes 1.334 0.969 1.838 0.0771

No Reference

Osteoporosis

Yes 2.876 2.121 3.898 <0.0001

No Reference

Parkinson’s disease

Yes 2.166 1.025 4.578 <0.0001

No Reference

Diabetes mellitus

Yes 2.699 2.013 3.618 0.0076

No Reference

Stroke

Yes 3.042 1.619 4.715 0.0236

(Continued)
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Discussion
In this study, the prevalence of hypertension among patients with RA in Saudi Arabia was investigated. The study 
showed a high prevalence of hypertension (32.35%) in patients with RA in Saudi Arabia. Similar to our findings, Al- 
Bishri et al conducted a cross-sectional study using data from three western hospitals and found that the prevalence of 
hypertension among RA patients was 35.9%.22 Several previous studies worldwide have found that hypertension is 
common in patients with rheumatic diseases.23–31 Akhtar et al stated that hypertension is common in patients with 
rheumatic diseases and that it is one of the most common risk factors for cardiovascular events in these patients, 
which increases morbidity and mortality rates.32 Moreover, several studies have found that hypertension is a primary 
risk factor that causes a high rate of negative outcomes in patients with rheumatic diseases.33–36 This study 
established a substantial link between hypertension in patients with RA and a variety of disorders, including 
hyperlipidemia, stroke, heart attack, diabetes mellitus, renal disease, irritable bowel syndrome, Parkinson’s disease, 
osteoporosis, and cancer. The risk of hypertension increased in individuals with RA who were obese or had chronic 
illnesses.

Several previous studies have reported similar findings. In a multi-center cross-sectional study, Guimaraes et al found 
that the observed risk factors among RA patients included hypertension, dyslipidemia, type-2 diabetes, and a family 
history of premature CVD.21 Al-Ghamdi found that the most common comorbidities in patients with RA were 
hypertension, diabetes mellitus, and obesity.20 Namas et al reported that the most frequent comorbidities observed in 
patients with RA were dyslipidemia, hypertension, diabetes mellitus, and gastroesophageal reflux disease.37 Bawazir 
reported that hypertension and diabetes mellitus are the main comorbidities among patients with RA in their study.38 

Furthermore, Wolf and Ryan stated that the high prevalence of chronic kidney disease in patients with autoimmune 
rheumatic diseases hinders BP control.15 Al-Bishri et al reported that hypertension and diabetes mellitus were the most 
common comorbidities, followed by osteoporosis and dyslipidemia, among patients with RA in three centers in Saudi 
Arabia.22

Our study found that patients with advanced age, females, and obesity had significantly higher odds of hypertension 
prevalence among RA patients. Several previous studies have shown that advanced age is a risk factor for hypertension in 
RA.36,39–41 The majority of the patients in the present study were elderly and were females. Reckelhoff reported that BP 
is higher in men than in women of similar ages; however, after menopause, BP increases in women to levels even higher 
than those in men.42 Similarly, Yoichi et al reported that among individuals aged 30–45 years, the prevalence of 
hypertension is higher in men than in women. However, after this age, the prevalence of hypertension in women 
increases to levels similar to or higher than those in men.43 Similar to our findings, NaserAbed et al reported that the rate 
of hypertension in patients with arthritis was high in older age groups and women.44 On the other hand, some previous 
studies have concluded that obesity was a major risk factor for hypertension in RA patients.40,41

Patients who were smokers, in our study, exhibited a significantly higher risk for hypertension. Smoking has been 
previously linked with blood pressure elevation as well as hypertension development.45 In a meta-analysis study, 
Baghdadi et al concluded that smoker RA patients had a significant risk for MI compared to non-smokers (RR 1.50, 

Table 4 (Continued). 

Item OR 95% CI P-value

Lower Limit Upper Limit

No Reference

Myocardial infarction

Yes 2.85 1.12 7.254 0.0098

No Reference

Abbreviations: OR, odds ratio; CI, confidence interval.
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95% CI 1.15, 1.84).46 Rheumatoid arthritis patients with osteoporosis in our study showed a higher prevalence of 
hypertension. Similarly, a higher prevalence of hypertension among osteoporosis patients compared to non-osteoporosis 
patients was reported by Chai et al.47 Halperin et al conducted a study on healthy men and found that high levels of 
hyperlipidemia were associated with a significantly increased risk of developing incident hypertension.48 Such findings 
are consistent with the results of the present study.

Although a large sample size was used to achieve reliable research findings, there are still some study limitations 
worth addressing. First, the author was unable to acquire information on some lifestyle factors that are known to 
influence BP control (eg physical activity and salt consumption). Second, despite the author’s best efforts, the impact of 
several drugs known to increase BP could not be specifically examined. The results may have been impacted by the use 
of drugs such as corticosteroids, cyclosporine, caffeine, estrogens, and several over-The-counter medications. Third, it is 
possible that information on the use of hypertension medication, such as brand name, doses and duration of therapy, or 
other relevant data that indicate treatment adherence, clinical inertia, regimen complexity, and medication cost might 
markedly influence the incidence of uncontrolled BP. However, this information could not be obtained in this study. 
Finally, due to the “white coat” effect, BP readings in this study may have overestimated the number of individuals with 
uncontrolled hypertension. However, to ensure that the BP readings were representative, two BP measurements were 
obtained for each patient to verify whether their BP was uncontrolled.

The use of a bigger cohort and propensity score matching in future studies examining the incidence of hypertension in 
RA patients is highly suggested. Additionally, future studies should include other variables such as physical activity, salt 
consumption, and medication used to draw a comprehensive conclusion. Finally, a comparative effectiveness study on the 
impact of patient education and involvement in disease and risk factors management would be of great interest.

Conclusion
The findings of this study suggest that hypertension is highly prevalent in patients with RA and that advanced age, sex, 
low level of education, unemployment, and smoking are risk factors for its increased prevalence. This study also found 
a significant association between hypertension and numerous chronic diseases. The findings of this study highlight the 
need for early diagnosis and effective treatment of hypertension in patients with RA to prevent its damaging conse-
quences. It is recommended that programs be implemented to increase awareness about hypertension and its associated 
risk factors.

Abbreviations
BP, blood pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure; RA, rheumatoid arthritis; CVD, 
cardiovascular disease; PSMMC, Prince Sultan Military Medical City; OR, odds ratio; CI, confidence interval.
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