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ABSTRACT

به,  الوعي  ومدى  الدم,  ضغط  ارتفاع  مرض  انتشار  مدى  تقييم  الأهداف: 
والعلاج والسيطرة على ارتفاع ضغط الدم في المملكة العربية السعودية.

المنهجية: تم البحث في قواعد البيانات الإلكترونية وقوائم مراجع المنشورات 
التي تم العثور عليها بين عامي 1990 و 2022. تم تضمين الدراسات المقطعية 
 Google Scholar و   PubMed باستخدام  الإنجليزية  باللغة  الأصلية 
والمكتبة الرقمية السعودية. ثم تم إجراء تحليل تلوي لتقييم الانتشار المشترك, 

والوعي, والعلاج، ومعدلات التحكم في ارتفاع ضغط الدم.

أعمارهم  تتراوح  فرداً   278873 شملت  دراسة   29 في  النظر  تم  النتائج: 
 22.66% الدم  ضغط  ارتفاع  انتشار  معدل  كان  سنة.  و100   14 بين 
  Cochran’s Q =6221.98 ،dff=22 CI:18.95-26.60ا(،   95%(
دراسة   23 عبر   )p=0.0033( إيجر  اختبار   ،I2=99.65% p<0.0001؛ 
 42.8% الدم  ضغط  بارتفاع  الوعي  معدل  كان  شخصًا.   272378 شملت 
 ،) CI:35.66-50.01  95%( مشاركًا   36046 شملت  دراسات   6 من 
واختبار   Cochran’s Q=781.86 ،dff=5 ،p<0.0001; I2=99.4%
 6 في  الدم تم علاجهم  ارتفاع ضغط  نسبة مرضى  p=0.3772. كانت  إيجر 
 ،)CI=38.14-79.02  95%(  59.4% عينة   46075 شملت  دراسات 
Cochran’s Q=9793.79 dff=5 ،p<0.0001 ; I2=99.95%، اختبار 
في  التحكم  تم  الذين  للمشاركين  المجمعة  النسبة  كانت   .p=0.8284 إيجر 
ارتفاع ضغط الدم لديهم عبر 15 دراسة تضم 264817 موضوعًا 34.97% 
 Cochran's Q=11048.28 dff=14  ،)CI: 27.62-42.68  95%(

.p=0.9760 واختبار إيجر I2 = 99.87% ؛،p<0.0001

الوعي  معدلات  تدني  مع  مرتفعاً،  الدم  ارتفاع ضغط  انتشار  كان  الخلاصة: 
والعلاج والتحكم بارتفاع الضغط الدم بين السعوديين. بناء على ذلك، يجب 
لتعزيز  بانسجام  العمل  الصحية  الرعاية  ومقدمي  السياسات  صانعي  على 

الصحة والوقاية من ارتفاع ضغط الدم واكتشافه ومكافحته مبكرًا.

Objectives: To assess the prevalence, awareness, 
treatment, and control of hypertension in Saudi 
Arabia.

Methods: We searched electronic databases and the 
references lists of found publications between 1990 
and 2022. Original cross-sectional studies in English 
were included using PubMed, Google Scholar, and the 
Saudi Digital Library. A meta-analysis was performed 
to assess the combined prevalence, awareness, 
treatment, and control rates of hypertension.

Results: Twenty-nine studies with 278873 individuals 
aged 14-100 were considered. The pooled prevalence 

Systematic Review

of hypertension was 22.66% (95% CI:18.95-26.60), 
Cochran’s Q=6221.98, dff=22, p<0.0001; I2=99.65%, 
Egger’s test (p=0.0033) across 23 studies with 272378 
people. The pooled hypertension awareness rate 
was 42.8% from 6 studies with 36046 participants 
(95% CI:35.66-50.01), Cochran’s Q=781.86, dff=5, 
p<0.0001; I2=99.4% and Egger’s test p=0.3772. The 
pooled proportion of hypertension patients treated 
in 6 studies involving 46075 samples was 59.4% 
(95% CI=38.14-79.02), Cochran’s Q=9793.79 
dff=5, p<0.0001; I2=99.95%, Egger’s test p=0.8284. 
The pooled proportion of hypertension-controlled 
participants across 15 studies comprising 264817 
subjects was 34.97% (95% CI: 27.62-42.68), 
Cochran’s Q=11048.28, dff=14, p<0.0001; 
I2=99.87% and  Egger’s test p=0.9760.

Conclusion: The prevalence of hypertension was 
high, with low awareness, treatment, and control rates 
among Saudis. Therefore, policymakers and healthcare 
providers must work harmoniously to promote health 
and to prevent, detect, and control hypertension early.
PROSPERO Reg. No.: CRD42023407978

Keywords: prevalence, awareness, treatment, control, 
hypertension, blood pressure, Saudi Arabia

Saudi Med J 2023; Vol. 44 (10): 951-964
doi: 10.15537/smj.2023.44.10.20230178

From the Department of Family & Community Medicine (Alshammari 
S), College of Medicine, King Saud University Medical City, King Saud 
University; from the Psychiatric  Department (Alshammari A), Eradah 
Hospital, Ministry of Health, Riyadh;  from the Department of Family 
& Community Medicine (Alshammari  H), King Saud University 
Medical City; from the Department of Family & Community 
Medicine, Almaarefa University, Riyadh; from the Department of 
Family & Community Medicine (Ahamed), College of Medicine, King 
Khalid University Hospital, King Saud University, Riyadh, Kingdom 
of Saudi Arabia. 

Received 25th July 2023. Accepted 26th March 2023.

Address correspondence and reprint request to: Prof. Sulaiman  A. 
Alshammari, consultant family physician, Family and Community 
Medicine Department, College of medicine and King Saud University 
Medical City, King Saud University, Department, Kingdom of Saudi 
Arabia. E-mail: amsahsa@gmail.com
ORCID ID: https://orcid.org/.0000-0001-9596-5590

         https://smj.org.sa     Saudi Med J 2023; Vol. 44 (10)OPEN ACCESS



952

Overview of hypertension in Saudi Arabia ... Alshammari et al

Saudi Med J 2023; Vol. 44 (10)     https://smj.org.sa    

Saudi Arabia has approximately 35 million people 
(approximately half of whom are under 25 years), 

dispersed across 2,150,000 km2 and 13 directorates 
(Riyadh is the capital city). It is a rapidly developing 
country swiftly emerging into the G20’s powerful 
economies. Consequently, several Saudi Arabians 
embraced new lifestyles and eating habits. Hypertension 
is the most widespread chronic public health problem 
globally, including Saudi Arabia.1

Hypertension leads multiple complications 
including cardiovascular pathology, stroke, and renal 
failure.2 This controllable condition is next to smoking 
as a cause of mortality from avoidable cardiovascular 
events.3

Various risk factors are associated with hypertension, 
including growing older, being male, having fewer years 
of schooling, and having lower socioeconomic status. 
A positive correlation exists between overweight and 
hypertension, whereas being underweight is negatively 
associated with hypertension.4,5 Diabetic complications 
with dyslipidemia or low levels of high-density 
lipoproteins are also risks factors for hypertension.5 
Additionally, inadequate intake of fruits and vegetables, 
high-fat and high-salt diets, and frequent fast-food 
consumption increased the odds of hypertension.6,7 Also, 
a link has been identified between physical inactivity, 
psychosocial stress, and raised blood pressure.7

Hypertension has been associated with an economic 
loss due to noncommunicable diseases in many 
countries.8 Furthermore, appropriate hypertension 
management results in fewer health consequences 
for patients and a lighter load on the healthcare 
system. Because hypertension rarely causes symptoms, 
it is frequently underdiagnosed, undertreated, or 
poorly controlled. Despite global efforts to manage 
hypertension in recent years, its frequency among adults 
has been increasing.

Globally, studies on the prevalence, treatment, and 
control of hypertension have yielded varying results. 
Apparently, the variation within regions and countries 
may be due to diverse age compositions and disparities 
in resources, education, and access to healthcare.9 
Although hypertension is preventable, research has 
revealed low awareness, treatment, and control.10,11 It 
is anticipated that the prevalence of hypertension will 
increase significantly throughout the Middle East.1 This 

is a major concern and necessitates the development of 
a presentation strategy by Middle Eastern countries. 
Emphasizing the critical nature of hypertension 
management, a drop of 10 mmHg in Systolic Blood 
Pressure (SBP) reduces cardiovascular complications by 
up to 30%.12 As a result, a screening program is critical 
to identify hypertension early, offer treatment options, 
and assist patients with its management. Over the past 
3 decades, several researchers explored various aspects 
of blood pressure in Saudi Arabia. As the prevalence 
varies among different settings, a systematic review is 
required to consolidate and critically assess the findings 
supplied by these researches. Therefore, this systematic 
review aimed to gather data and pool the prevalence, 
awareness, treatment, and control of hypertension in 
Saudi Arabia during the past 3 decades.

Methods. Following Prisma checklist,13 we performed 
a systematic literature search using  MEDLINE/
PubMed, Google Scholar, and the Saudi Digital Library, 
looking for pre-hypertension, hypertension, high blood 
pressure, awareness, treatment, management, control, 
and other related keywords such as cardiovascular 
diseases, outcome, burden, morbidity, and health need. 
Studies of participants aged 14 and above were presented 
in English between January 1990, and December 2022. 
One investigator performed the searches, and another 
investigator reviewed the results. We looked through the 
articles’ cited references to find more related material.

Per the Saudi Hypertension Management Society 
(SHMS), a SBP ≥140 mmHg, and a diastolic blood 
pressure (DBP) ≥90 mmHg were taken to diagnose 
hypertension using a digital automated or mercury 
sphygmomanometer. Additionally, hypertension can 
be defined as those on hypertensive medications. 
Prehypertension is characterized by an SBP between 120 
and 140 mmHg and a DBP between 80 and 90 mmHg.

The population was considered hypertension-aware 
if they had ever had a professional diagnosis of the 
condition. Finally, a blood pressure reading of <140 
systolic and <90 diastolic was considered under control.

Studies that were population-based or carried out in 
hospitals or primary care in Saudi Arabia were included. 
We screened all English-language cross-sectional studies 
examining pre-hypertension, hypertension, awareness, 
treatment, and control rates. We excluded studies 
that did not fulfill the hypertension definitions of 
140/90 mmHg, those on non-systemic hypertension 
(secondary or pulmonary), or os special groups such 
as diabetics, pregnant, and children). Self-reported 
diagnosis and convenience studies that did not use 
random sampling were excluded. Also, we excluded 
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editorials, comments or letters, qualitative data, 
conference abstracts, proceedings, audits, opinion 
pieces, reviews, case reports/series, methodological 
and intervention studies, animal studies, and articles 
missing essential data or not explicitly described. After 
removing duplicated studies, 2 investigators (SA and 
HA) independently looked at the eligibility of the 
paper’s titles, abstracts, and full text to be part of the 
current review. The most updated paper was considered 
when numerous publications utilized the same data. 
Disagreements were resolved through discussions 
between reviewers. Finally, we performed a quality 
evaluation to finalize which papers should be in the 
meta-analysis.

The following information was extracted: 
research variables: investigator, year of collection and 
publication, location, and sample size; participants’ age, 
gender, and setting; and prevalence of pre-hypertension 
and hypertension and the rate of awareness, treatment, 
and control. All studies considered >140/90 mmHg 
as hypertension based on the mean of 2 or more 
blood pressure measurements using a mercury 
sphygmomanometer or aneroid device and measured 
by trained professionals.

The extracted data was presented in a spreadsheet. 
Two researchers (HS and SA) checked out the titles 
and abstracts. Furthermore, we assessed full texts for 
eligibility of the retrieved articles for inclusion. The 
methodological quality of the papers was analyzed 
using the Joanna Briggs Institute criteria. There are 
4 possible answers to each question: “yes”, “no”, 
“unclear”, and “not applicable”. The study received one 
point for each affirmative response. A total score for an 
article can range from 0 to 9. The overall quality was 
evaluated using the following rubric for this review:  
“low” at <6 points, “fair” at 6–7, and “good” at 8–9. 
Two investigators (AA and HA) independently carried 
out quality assessments. Probable disagreements were 
resolved by the consensus of researchers. The findings 
were tabulated and illustrated in a Prisma flowchart.

Statistical analysis. The meta-analysis was performed 
using MedCalc for windows version 15.0 (MedCalc 
Software, Ostend, Belgium). The meta-analysis in 
this systematic review was carried out to estimate 
the combined (pooled) estimate of the proportion 
(prevalence) of hypertension, the proportion of 
participants who were aware of hypertension, the 
proportion of participants who had treatment for 
hypertension, and the proportion of participants who 
had controlled hypertension. Forest plots were used 
to graphically show the pooled prevalence (using 
both fixed- and random-effect models) of the studies 

included in the meta-analysis. Heterogeneity in the 
pooled data was assessed using Cochran’s Q. Moreover, 
I2 was used to indicate the percentage of total variation 
across the studies included in this analysis. Cutoff 
values of I2 >50% were used to rule out higher levels of 
unexplained variability in effect sizes. The significance 
of publication bias was assessed using Egger’s test. 
In addition, 95% confidence intervals were used to 
determine the precision of the estimates. Forest plots 
were used to graphically show the results (pooled effects 
using both fixed- and random-effects models) of the 
studies included in the meta-analysis. Moreover, funnel 
plots were used to identify publication bias in the 
studies included in this systematic review.

Results. In all, 571 studies were located in the first 
search. By the end of the second elimination round, 
66 records were identified after removing duplicate 
and non-eligible articles. Furthermore, 39 studies 
met the eligibility criteria based on study titles and 
abstracts. We also examined the publications’ complete 
texts to ensure that they met the criteria outlined in 
our study protocols. Finally, this review comprises 29 
articles. Figure 1 illustrates the Prisma flow chart that 
summarizes the screening and selection of reviewed 
hypertensive articles.

Trends in research papers published (1990‒2022). 
The chronological trends of data collection showed 
that 4 studies were carried out between 1989‒2000, 9 
articles between 2001‒2010, and 13 articles between 
1011‒2022. Furthermore, 3 studies did not report data 
collection dates. The study setting of included articles 
showed 6 national community studies, 13 regional 
community studies, 7 studies carried out in regional 
primary healthcare centers, 2 studies carried out in 
outpatient clinics affiliated with hospital settings, and 1 
study from the Saudi Biobank. Furthermore, 23 studies 
were carried out during this campaign.

Characteristics of included studies. The features of 
the included studies, as well as the estimated prevalence 
of prehypertension and hypertension, as well as the rates 
of awareness, treatment, and control, are presented in 
(Table 1). These investigations were carried out in Saudi 
Arabia between 1996 and 2022. The studies comprised 
278873 participants and the number of participants 
varied from 201 to 197681 with a wide range 
distribution and reporting, ranging from to 14‒100 
years. All studies had an observational cross-sectional 
design. Most studies (a total of 15) included more 
female participants than male participants, whereas 9 
studies included more male than female participants. 
Three studies had only male participants, one had only 
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Figure 1 -	Prisma flow chart summarizes the search’ screening and selection of the reviewed hypertensive articles. 

female participants, and one did not report the gender 
distribution of the participants. There were 8 good-
quality articles and 21 fair-quality researches.

Prevalence of hypertension. The prevalence of 
hypertension ranged from 15.2% to 32.6% in national 
community studies and from 4.2% to 71.3% in regional 
community studies. The meta-analysis of a categorical 
outcome variable, prevalence of hypertension, was carried 
out to assess the combined prevalence rates as obtained 
from 23 studies. The total sample size of these studies 
was 272378. The pooled prevalence of hypertension in 
the random-effects model was 22.7% (95% confidence 
interval [CI]: 18.95‒26.60). Cochran’s Q (Q=6221.98, 
(degrees of freedom [dff]) =22, p<0.0001) and I2 (99.7%) 
were statistically significant, indicating statistically 
significant heterogeneity across the 23 studies; hence, 
the pooled prevalence by random effects model was 
used. Publication bias which was assessed using Egger’s 
test (p=0.0033), was statistically significant, implying 
publication bias (Table 2 & Figure 2).

Awareness of hypertension. The rate of awareness 
ranged from 33.1% to 44.7% in national community 
studies, and from 22.8% to 61.4% in regional 
community studies. For the meta-analysis on awareness 
of hypertension, 6 studies with a sample size of 36046 were 
used to derive the pooled proportion of subjects being 
aware of their hypertensive condition using the random 

effect model. It was 42.8% (95% CI: 35.66‒50.01). 
Cochran’s Q (Q=781.86, dff=5, p<0.0001) and I2 
(99.4%) values indicated significant heterogeneity 
across the 6 studies. None of the 6 papers included 
revealed evidence of publication bias, as measured by 
Egger’s test (p=0.3772) (Table 3 & Figure 3).

Treatment for hypertension. The number of patients 
with hypertension that received treatment ranged from 
36.8% to 75% in national community studies and 6% to 
76% in regional community studies. For the treatment 
of hypertension, 6 studies with a population of 46075 
were entered in the meta-analysis to derive the pooled 
proportion of individuals who had been treated for 
hypertension. The pooled proportion of individuals who 
had treatment for their hypertension using the random 
effect model was 59.4% (95% CI: 38.14‒79.02). 
Cochran’s Q (Q=9793.79 dff=5, p<0.0001) and I2 
(99.95%) values were statistically significant, indicating 
statistically significant heterogeneity across the 6 
studies. There was no publication bias, as the p-value 
was 0.8284 using Egger’s test (Table 4 & Figure 4).

Control of hypertension. Sixteen studies reported the 
control status of hypertensive patients on treatment. 
Hypertension control ranged from 16.6% to 37% in 
national community studies and from 20.2% to 40.8% 
in regional community studies. The control rate in 
primary healthcare studies ranged from 9.6% to 51.3%, 
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Table 1 - The general characteristics, the estimated prevalence of pre-HTN, HTN, awareness, treatment and control rates of HTN in the included studies.

sn Author, year Data collection year Sample size Male-female ratio Mean±SD
National community studies

1 Osman & Al Nozha,31 2000 1989-1994 6253 42.7%-57.4% 18+
2 Al-Nozha et al,32 2007 1995-2000 17230 47.7%-52.3% 30-70
3 Saeed et al,33 2011 2005 4758 49.2%-50.8% 15–64
4 Khoja et al,34 2018 2006-2007 2946 50.4%-49.6% 60+ (70.1±0.3)
5 El Bcheraoui et al,35 2014 2013 10735 48.9%-51.1% 15+
6 Al-Daghri et al,36 2011 2011 6630 45.1%-54.9% 18-80

Regional community studies
7 Abolfotouh et al,37 1996 NR 1739 50.8%-49.2% 30+
8 Al-Baghli et al,38 2009 2004 197681 NR 30+
9 Elkhalifa et al,39 2011 2008 243 46.1%-53.9% 30+

10 Alsuwaida & Alghonaim,40 2011 2008 814 49.1%-50.9% (18+) 35.8±11.5

11 Gutierrez et al,41 2018 2016 432 54.4%-45.6% 18+

12 Saquib et al,42 2017 2015-2016 400 all male 55+ (63±7.5)

13 Mirza A,43 2016 2012 770 relatives of 
medical students 63.6%-36.4% ≥30

14 Ahmed H,44 2014  2012-2013 2800 43.8%-56.2% 14 to 100 (Mean 45) 
15 Alkahtani SA,45 2016 2014 915 all male employees 20–64 
16 Alyabsi M,46 2020 2017-2020 10 799 66.3%-33.7% 18+ (33.27±10.73) 

17 Al-Mohaissen M,47 2020 2016 518 all female college 
students 17–29 (20.5±1.8)

18 Alanazi AM,48 2018 2017 232 medical students 
58.6%-41.4% NR

19 Baig M,49 2015 2014 610 male students Mean 22.40±3.90

20 Madkhali A,50 2022 2018-2019 423 secondary 
schools students 48.7%-51.3% 15–19 (17.1±0.9) 

21 Rehmani R,51 2013 2010 1339 57.4%-42.6% 14+ (30.7±12.7)
Primary health care  studies for awareness and control

22 Elzubier & Al-Shahri,52 1997 1996 311 35.7%-64.3% 53.2±0.65
23 Al-Tuwijri & Al-Rukban,53 2006 2001 255 47.5%-52.5% 57.2±11.1
24 Al-Rukban et al,54 2007 2004 201 21.4%-78.6% 58.3+12.5
25 Safar et al,55 2014 2010 15,942 45.0%-55.0% 63±10
26 AlQuaiz et al,56 2021 2015-2016 2997 32.3%-67.7% 30–75 (43.1±11.7)
27 Kalantan et al,57 2001 NR 1114 40.0%-60.0% 35–85 (47.7±10.7)
28 Al-Qahtani,58 2018 NR 382 51.8%-48.2% 18+ (62.71±14.16)

Hospital affiliated outpatients
29 Ahmed & El-Awad,59 2001 1994-1996 203 53.0%-47.0% 18–75 (46.9±12.6)

Total 278873
HTN: hypertension, SD: standard deviation, NR: not reported, sn: study number

while that of hospital-affiliated outpatient studies 
ranged from 33.6% to 48.8%.

For hypertension control, 15 studies with a 
sample size of 264817 were used to derive the pooled 
proportion of individuals who had controlled their 
hypertension. The pooled proportion of controlled 
hypertension using the random-effects model was 
35% (95% CI: 27.62‒42.68). Cochran’s Q value 
(Q=11048.28, dff=14, p<0.0001) and I2 (100%) values 
were statistically significant, indicating statistically 
significant heterogeneity across the 15 studies. There 
was no publication bias, as the p-value was 0.976 using 
Egger’s test (Table 5 & Figure 5).

There are inherent flaws in the studies included in 
this review. Hence, a complete meta-analysis was not 
possible because of inadequate reporting of the measure 
of association (odds ratio [OR]) across studies.

Age/gender differences. The prevalence of elevated 
blood pressure in the included studies rises with age. 
Regarding participants’ gender, 7 selected articles 
showed more men than women hypertensives, whereas 
3 found the opposite.

Risk factors. Figure 6 depicts the risk factors for 
hypertension identified in the reviewed papers. 
Inactivity and insufficient fruit and vegetable eating 
were significant risk factors affecting >90% of the 
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participants in some studies. Furthermore, obesity 
(18.5%‒40%), diabetes mellitus, hypercholesterolemia, 
and smoking were significant risk factors.

Discussion. High blood pressure is a common 
health problem in Saudi Arabia. However, it is not 

well acknowledged; hence, inadequate control among 
its population. This is the most updated systematic 
review and meta-analysis on this topic in Saudi Arabia. 
Additionally, most of the included studies employed a 
population-based survey using a random stratified large 
sampling method from various geographical areas and 

Table 1 - The general characteristics, the estimated prevalence of pre-HTN, HTN, awareness, treatment and control rates of HTN in the included 
studies (continuation).

sn Author, year Region HTN% (95%CI) Awareness % 
(95%CI)

Treatment % 
(95%CI)

Control % 
(95%CI) QA

National community studies
1 Osman & Al Nozha,31 2000 Nat 25.9 NR NR NR 7
2 Al-Nozha et al,32 2007 Nat 26.1 (25.4-26.8) 33.1% 75% 25% 9
3 Saeed et al,33 2011 Nat 25.5 (24.3-26.8) 44.7 (41.9-47.5) 71.8 37 9
4 Khoja et al,34 2018 Nat 29.7 8

5 El Bcheraoui et al,35 2014 Nat
15.2 (14.5-15.9) 
PreHTN 40.6 

(39.7-41.5)
42.2 36.8 16.6 8

6 Al-Daghri et al,36 2011 Nat 32.6 (31.7-33.6) 8
Regional community studies

7 Abolfotouh et al,37 1996 Asir/Abha 21.6% 23.5 76 20.2 7

8 Al-Baghli et al,38 2009 Eastern province 13 (12.9-13.2) NR NR 34.3 (33.7-
34.9) 7

9 Elkhalifa et al,39 2011 Jeddah 22.6 (17.5-28.4) NR NR NR 6
10 Alsuwaida & Alghonaim,40 2011 Riyadh 27.6 61.4 70.2 40.8 9
11 Gutierrez et al,41 2018 Tabuk 11.1 preHTN 18.5 6
12 Saquib et al,42 2017 Qassim 71.3 6 6

13 Mirza A,43 2016 Makkah 31.9%
(27.6–36.2) 53.9%   38.1% 6

14 Ahmed H,44 2014 13 towns in Hail 33.40% 7

15 Alkahtani SA,45 2016
Private sector 
Dammam and 

Al-Khobar

34% (44.6% 
prehypertensive) 6

16 Alyabsi M,46 2020 The Saudi 
Biobank

14.5% 
(14.37 - 14.61)

24.8% (24.69 
- 24.98)

Not controlled 
27.8% 

(24.31- 31.59)
8

17 Al-Mohaissen M,47 2020 Princess Nourah 
University, Riyadh 27.1% 7

18 Alanazi AM,48 2018 Northern Border 
University, Arar 13.8% 6

19 Baig M,49 2015
King Abdulaziz 

University, Rabigh 
and Jeddah

7.5% 6

20 Madkhali A,50 2022 Samtah city, Jazan 4.2% 
prehypertensin  5% 6

21 Rehmani R,51 2013 Al-Hasa and 
Dammam 9% 7

Primary health care  studies for awareness and control
22 Elzubier & Al-Shahri,52 1997 East   37.2 7
23 Al-Tuwijri & Al-Rukban,53 2006 Riyadh   ALL 40.4 7
24 Al-Rukban et al,54 2007 Riyadh   ALL 25.4 7
25 Safar et al,55 2014 Aseer   40% 6
26 AlQuaiz et al,56 2021 Riyadh 18.1 9.6 8
27 Kalantan et al,57 2001 Qassim 30 22.8 7
28 Al-Qahtani,58 2018 Najran ALL 51.3% 7

Hospital affiliated outpatients
29 Ahmed & El-Awad,59 2001 Abha 48.8 6

HTN: hypertension, NR: not reported, ALL: all participants, SN: study number QA: quality assessment
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Table 2 - Meta-analysis for pooled prevalence of hypertension across the published studies.

Author name and year Sample size Proportion (%) 95%CI
Weight (%)

Fixed Random
Osman & Al Nozha, 2000 6253 25.908 24.825 to 27.013 2.27 4.09
Al-Nozha et al, 2007 17230 26.100 25.445 to 26.762 6.26 4.10
Saeed et al, 2011 4758 25.494 24.260 to 26.758 1.73 4.09
Khoja et al, 2018 2946 29.701 28.055 to 31.388 1.07 4.08
El Bcheraoui et al, 2014 10735 15.203 14.528 to 15.896 3.90 4.10
Al-Daghri et al, 2011 6630 32.594 31.466 to 33.738 2.41 4.09
Abolfotouh et al, 1996 1739 21.622 19.707 to 23.632 0.64 4.40
Al-Baghli et al, 2009 197681 13.000 12.852 to 13.149 71.82 4.11
Elkhalifa et al, 2011 243 22.634 17.530 to 28.419 0.089 3.79
Alsuwaida & Alghonaim, 2011 814 27.641 24.593 to 30.852 0.30 4.01
Gutierrez et al, 2018 432 11.111 8.307 to 14.461 0.16 3.92
Saquib et al, 2017 400 71.250 66.544 to 75.639 0.15 3.91
Mirza A, 2016 770 31.948 28.664 to 35.371 0.28 4.00
Ahmed H, 2014 2800 33.393 31.646 to 35.174 1.02 4.08
Alkahtani SA, 2016 915 33.989 30.921 to 37.161 0.33 4.02
Alyabsi M, 2020 10799 14.492 13.833 to 15.170 3.92 4.10
Al-Mohaissen M, 2020 518 27.027 23.247 to 31.072 0.19 3.95
Alanazi AM, 2018 232 13.793 9.630 to 18.910 0.085 3.77
Baig M, 2015 610 7.541 5.574 to 9.931 0.22 3.97
Madkhali A, 2022 423 4.255 2.541 to 6.642 0.15 3.92
Rehmani R, 2013 1339 8.962 7.486 to 10.621 0.49 4.05
AlQuaiz et al, 2021 2997 18.085 16.722 to 19.510 1.09 4.08
Kalantan et al, 2001 1114 29.982 27.302 to 32.768 0.41 4.03
Total (fixed effects) 272378 15.438 15.302 to 15.574 100.00 100.00
Total (random effects) 272378 22.658 18.946 to 26.598 100.00 100.00

Figure 2 -	Forest plot for studies showing the prevalence of hypertension and pooled prevalence.

settings, varying ages, lifestyles, and health status. In 
addition, there was wide variation in the sample size. 
Therefore, high heterogeneity was observed in this 
review. Moreover, small study population and recall 
bias may have occurred in some studies involving 

awareness and control questionnaire responses. The 
articles revealed that trained professionals carried out 
the interviews, and blood pressure measurements were 
performed according to standardized blood pressure 
measurement guidelines using standardized devices.
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Table 4 - Meta-analysis of for pooled proportion of cases who had treatment for hypertension among hypertensive 
subjects across the published studies.

Author and year Sample size Treatment 
proportion (%) 95% CI

Weight (%)
Fixed Random

Al-Nozha et al, 2007 17230 75.003 74.349 to 75.648 35.67 16.68
Saeed et al, 2011 4758 71.795 70.493 to 73.070 9.85 16.67
El Bcheraoui et al, 2014 10735 36.796 35.882 to 37.716 22.22 16.68
Abolfotouh et al, 1996 1739 76.021 73.942 to 78.011 3.78 16.66
Alsuwaida & Alghonaim, 2011 814 70.147 66.873 to 73.275 1.69 16.61
Alyabsi M, 2020 10799 24.836 24.023 to 25.662 22.36 16.68
Total (fixed effects) 46075 54.220 53.764 to 54.675 100.00 100.00
Total (random effects) 46075 59.440 38.140 to 79.025 100.00 100.00

CI: confidence interval 

Table 3 - Meta-analysis for pooled proportion of subjects who had awareness about hypertension across the 
published studies.

Author and year Sample size Awareness 
proportion (%) 95%CI

Weight (%)
Fixed Random

Al-Nozha et al, 2007 17230 33.099 32.397 to 33.808 45.01 16.87
Saeed et al, 2011 4758 44.704 43.284 to 46.130 12.43 16.80
El Bcheraoui et al, 2014 10735 42.198 41.262 to 43.139 28.04 16.86
Abolfotouh et al, 1996 1739 23.507 21.543 to 25.585 4.83 16.66
Alsuwaida & Alghonaim, 2011 814 61.425 57.983 to 64.784 2.13 16.36
Mirza A, 2016 770 53.896 50.301 to 57.461 2.01 16.33
Total (fixed effects) 38276 36.965 36.482 to 37.451 100.00 100.00
Total (random effects) 38276 42.739 35.179 to 50.475 100.00 100.00

Figure 3 -	Forest plot for studies shows the proportion of subjects who had awareness of hypertension and pooled proportion. 
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Figure 4 -	Forest plot for studies shows the proportion of subjects who had treatment for hypertension and pooled 
proportion.

Table 5 - Meta-analysis for the pooled proportion of hypertension control cases among hypertensive subjects across 
the published studies.

Study Sample size Control cases 
Proportion (%) 95% CI

Weight (%)
Fixed Random

Al-Nozha et al, 2007 17230 24.962 24.317 to 25.616 6.45 6.36
Saeed et al, 2011 4758 36.990 35.616 to 38.380 1.78 6.35
El Bcheraoui et al, 2014 10735 16.600 15.901 to 17.317 4.02 6.35
Abolfotouh et al, 1996 1739 18.821 16.992 to 20.721 0.66 6.73
Al-Baghli et al, 2009 197681 34.300 34.091 to 34.510 73.96 6.36
Alsuwaida & Alghonaim, 2011 814 40.786 37.387 to 44.252 0.30 6.28
Mirza A, 2016 770 38.052 34.609 to 41.587 0.29 6.28
Alyabsi M, 2020 10799 72.822 71.972 to 73.659 4.04 6.35
Elzubier and Al-Shahri, 1997 311 37.299 31.907 to 42.935 0.12 6.15
Al-Tuwijri & Al-Rukban, 2006 255 40.392 34.317 to 46.694 0.096 6.11
Al-Rukban et al, 2007 201 25.373 19.513 to 31.975 0.076 6.05
Safar et al, 2014 15942 40.001 39.240 to 40.767 5.96 6.36
AlQuaiz et al, 2021 2997 9.610 8.578 to 10.721 1.12 6.34
AlQahtani, 2018 382 51.309 46.172 to 56.425 0.14 6.19
Ahmed & El-Awad, 2001 203 48.768 41.709 to 55.865 0.076 6.05
Total (fixed effects) 264817 34.419 34.238 to 34.600 100.00 100.00
Total (random effects) 264817 34.967 27.625 to 42.685 100.00 100.00

CI: confidence interval 

In this review, hypertension among Saudi 14 year 
old and above was 22.7% (95% CI: 18.95‒26.60), 
which is significant. These values were lower than those 
recorded in the United Arab Emirates (UAE) (24%),14 
Oman (41.5%),1 and other Arab nations such as Jordan 
(33.8%),15 Lebanon (29.3%),4 and the Middle East as 
a whole (26%).1 However, this prevalence was less than 
that of the world (32%),9 Korea (30%),16 and Nigeria 
(38.1%).17

Furthermore, the prevalence was lower than the 
overall prevalence in high-income countries (28.5 %).2 
A review of 12 high-income countries reported a 
prevalence ranging from 33% in Australia to 34% in 
Canada to 59% in Finland, the variation is wide for 
men, and 32.9% in US adults.10,11

The studies included in this review reported that the 
prevalence of hypertension rises with getting older. This 
finding is similar to previous research from Jordan15 
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Figure 6 -	Risk factors of hypertension.

Figure 5 -	Forest plot for studies shows the proportion of subjects control hypertension and pooled proportion.
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and Malaysia.18 This age association may be due to 
atherosclerosis and other cardiometabolic diseases. 
Furthermore, the prevalence of hypertension was higher 
in males than in females in most of the included studies, 
which is consistent with the findings in Lebanon.4 

Gender differences in hypertension may be attributed 
to biological (such as the hormones), behavioral factors 
(such as smoking) in addition to other risk factors.

However, the level of awareness in this review is 
still inadequate as it means that less than half (42.8%) 
(95% CI: 35.66‒50.01) of patients were aware of their 
elevated blood pressure, and others were unaware and 
untreated.

Although the obtained results were comparable to 
those of neighboring countries, they were less appealing 
than those from industrialized nations. According to 
study in 12 high-income nations, awareness ranged from 
46% in Ireland (men) to 87% in Germany (women).10

In the UAE, 41% were aware of their high 
blood pressure, and approximately 60% were aware 
in Jordan.14, 15 In Nigeria, awareness was the highest 
(62.2%).17 In 6 Latin American countries, 58.9% 
were aware of their hypertension.19 Our review did not 
consider gender differences in the rate of awareness; 
however, the Middle East and North Africa reviews 
reported that pooled awareness was significantly lower 
in men than in women1 and similar findings were 
reported in Malaysia.20

However, 59.4% (95% CI: 38.14‒79.02) were 
treated for hypertension in Saudi Arabia, which was 
lower than that obtained from Canada (66% for 
women and 81% for men).10 However, the percentage 
of patients on treatment in the present review was 
higher than that of 6 pooled Latin American countries 
(53.3%)19, the UAE (23%)14, and Nigeria (40.9%).17

The control of hypertension in our review was 35% 
(95% CI: 27.62‒42.68), which was less than that in 
the United States of America (48.2%)11 and Canada 
(69%).10 However, this rate is higher than that in 
Nigeria (14%)17, and Oman (34.5%).1

Saudi Arabia has invested significantly in improving 
healthcare facilities and coverage, with more clinics and 
hospitals being built throughout the past 3 decades to 
ensure better access to healthcare in Saudi Arabia, and 
supported by Saudi vision 2030, which emphasizes 
health promotion and disease prevention. Therefore, 
future reviews are expected to reveal improved outcomes. 

The articles in the current review did not consistently 
report known hypertension risk factors such as increased 
age, male gender, sedentary lifestyle, unhealthy diet, 
obesity, dyslipidemia, diabetes mellitus, and smoking.

However, many previous studies have associated 

obesity, independently or through poor nutrition and 
exercise, with hypertension. Furthermore, diabetes, 

cigarette consumption, and psychological stress 6,5,21-23 
increases the risk of hypertension. Excessive salt intake 
of more than the World Health Organization (WHO) 
standard of 5 g/day is another risk factor reported 
in Saudi Arabia and other Eastern Mediterranean 
population. Therefore, salt intake must be reduced by 
30% by 2025 to achieve WHO targets.7 Fortunately, 
Saudi vision 2030 includes salt-reduction initiatives.

Control of blood pressure is associated with 
awareness; hence, being aware of high blood pressure 
leads to a higher chance of treatment and control. This 
result agrees with the research carried out across all regions 
of the world. Inadequate control could be related to 
insufficient medical treatment, such as pharmacological 
non-adherence, ineffective prescription, and prevalent 
lifestyle risk factors. Previous studies found that control 
of the blood pressure is strongly correlated with subjects’ 
knowledge on the disease,24 and combined anti-
hypertensive treatment.25 Moreover, hypertension is 
associated with significant burden of inflammation,26,27 
hence reduction in inflammatory burden may ease 
blood pressure control in patients with hypertension.28 
We would like also to emphasize the importance of 
blood pressure measurement at home by automatic 
devices to achieve blood pressure control.29

Early detection and effective treatment are essential 
due to the prevalence of hypertension as a risk factor 
for cardiovascular illnesses. However, high rates of 
cardiovascular death and morbidity will persist unless 
these patients are identified. Managing hypertension 
requires a multifaceted approach that raises awareness, 
promotes healthier behaviors, and eliminates risk factors. 
To reduce the total prevalence and mortality associated 
with hypertension in Saudi Arabia, the healthcare 
community must work to raise awareness and implement 
effective means of early identification and treatment. 
Health campaigns at clinics, hospitals, and community 
centers are examples of actions that may be carried 
out to raise awareness.30 Finally, the current findings 
highlighted the deficiencies in hypertension prevalence, 
awareness, treatment, and control. Such a situation may 
encourage all stockholders, such as, patients, clinicians, 
and decision-makers, to bridge the gap and gain the 
possible clinical benefits. Management of hypertension 
is complex and should be approached through multi-
sectorial collaboration, primary preventive measures, 
and improved healthcare accessibility. Steps are being 
taken to enhance the management and control of 
hypertension and the SHMS has updated the national 
guidelines and carried out public awareness campaigns 
on hypertension.
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Study strengths and limitations. Despite the strengths 
of this review such as the inclusion of several studies 
with a large population-based survey using a random 
stratified sampling method from different geographical 
areas and settings, various generations, range in 
behaviors and clinical conditions and the assertion 
that trained professionals carried out interviews and 
measured blood pressure using standardized blood 
pressure measurement devices, this study had certain 
limitations.

First, high heterogeneity was observed among 
the included studies. Second, it is possible that some 
respondents to the awareness and control questionnaires 
were affected by recall bias. Third, some studies did 
not disclose important variables such as the gender 
distribution of hypertension. Finally, there were 
inherent flaws in the studies included in this review; 
hence, a complete meta-analysis was not possible owing 
to inadequate reporting of measures of association (OR) 
across studies.

In conclusion, the studies revealed critical 
inadequacies in the healthcare of hypertension in 
nationally, mirroring a similar situation worldwide. 
Therefore, great strides must be made to educate the 
public, provide effective care, and keep hypertension 
under control. Approximately one-fourth of Saudis 
(aged 14 years and above) are hypertensive, and 
hypertension is associated with increasing age and 
male gender. However, only 42.7% of patients with 
hypertension were aware of being hypertensive, and 
approximately 60% on treatment. Alarmingly, only 
around half of individuals who have hypertension are 
able to keep it under control. These problems can be 
addressed by systematic ways to screening at various 
school levels and universities, and pre-employment 
and pre-promotion to a higher-rank job. In addition, 
any visitor to a clinical facility, regardless of their 
health status and purpose of visit, should undergo a 
blood pressure check. This should be combined with 
improved patient health education, health promotion, 
and proper clinical management. Furthermore, other 
healthcare team members should be involved in these 
early detection efforts, particularly in family medicine 
and primary care centers.

Future research implications. The progress in 
hypertension prevalence, awareness, treatment, and 
control must be assessed periodically. Future research 
should also focus on a representative sample using 
a standard approach to measure blood pressure and 
associated risk factors, including age, gender, obesity, 
diabetes mellitus, dyslipidemia, cigarette smoking, and 
salt intake.
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