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Abstract 
Objective: 

This study aims to evaluate the risk factors and the prevalence of hypertension in the Asian population since there 

has been a recent increase in incidences of hypertension leading to premature death. 

Methods: 

Various risk factors like BMI, lifestyle, alcohol, smoking, stress, psychological factors, sodium intake, 

urbanization, and diabetes were studied in the Asian population. Data analysis was done with SPSS. A total of 

9063 studies were identified. Twelve studies with a total subject of 16105851 were selected. 

Results: 

The Singaporean study shows a strong link between BMI and hypertension with Malaysia showing a similar 

correlation. Tibet shows a correlation of hypertension with diabetes mellitus and altitude. A prevalence of 14% 

hypertension in diabetic males was found. Pakistani study expresses a significant correlation between obesity 

and hypertension. The study by Nepal depicts the relationship between the level of physical activity and 

hypertension. UAE reports hypertension in males. Saudi exhibits a low overall prevalence of 9.2% in a large 

sample. Iran shows a moderate gender difference in males while India displays an association between smoking 

and urbanization with hypertension. The Bangladeshi study marks an urban-rural divide signifying the impact of 

urbanization. The Vietnamese study suggests a correlation between alcohol consumption and hypertension. 

Conclusion: 

Preventive measures like lifestyle modifications through regular exercise, a balanced, nutritious diet and early 

diagnosis could be crucial in averting the condition. 
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I. Introduction 
The incidence of hypertension in the world is increasing every year with South Asians accounting for 

25% of the global population and with India alone burdened with over 300 million individuals suffering from the 

condition. Hypertension is a serious non-communicable disease which tops the list in the world. It is widely spread 

among the urban, rural, and tribal groups in all socio-economic classes. It is one of the major causes of mortality 

and morbidity due to cardiovascular disease(CVD), chronic kidney disease(CKD), and stroke. Hence, it is 

essential to target the risk factors for hypertension to eradicate the non-communicable disease(NCD). More than 

50% of persons are not aware that they are hypertensive and it might be underdiagnosed. The risk factors of 

hypertension are a diet with unrestricted sodium content and low potassium, alcohol, smoking, a sedentary 

lifestyle, stress at job, at home, and environmental toxins and air pollution [1]. A vivid idea of the risk factors of 

hypertension and its final outcome makes an urgent unmet need to implement certain strategies in the healthcare 

system. It is essential to navigate through the risk factors with the essential knowledge to tackle this disease. In 

developing countries like India, awareness of hypertension is mandatory. The hypertensive should have a regular 

check-up and treatment. Recently, The Centre for Chronic Disease Control(CCDC) announced the completion of 

a study of the control of blood pressure in India conducted by All India Institute of Medical Sciences in 

collaboration with Imperial College, London with three drugs namely amlodipine, perindopril, and indapamide 

combined in different orders. However, as the adage goes, “Prevention is better than cure”, it is always better to 

go for lifestyle modification strategies with a sufficient amount of physical activity and a good, balanced diet. 

 

II. Methodology 
This systematic review and meta-analyses followed the Preferred Reporting Item for Systematic Review 

and Meta-Analyses (PRISMA) guidelines [2]. 
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Literature search 

A comprehensive literature search was done to find out studies published between 2019 to 2023 on the 

prevalence of hypertension, its risk factors, and preventive measures. Electronic database search was done in 

PubMed, Google Scholar, and Embase using the keywords “Prevalence of hypertension in Asia”, “Risk Factors” 

and “Lifestyle Modifications”. 

 

Inclusion and exclusion criteria 

The inclusion criteria were: 1.) Cases available with complete data for prevalence of hypertension. 2.) 

Published in English. 3.) Studies done among adults. 4.) Studies cross-sectional, review, and meta-analyses in 

nature. 

The exclusion criteria were: - 1.) Case series, reports. 2.) Non-Asian countries 3.) Paediatric population 

4.) Pregnant hypertensive patients. 

 

Data extraction 

The eligibility of the article based on criteria search was completed by 2 authors (B.T.R and L.J) and the 

full text of the studies was analyzed by using Microsoft Excel 2016. The two authors assessed the methodology 

and the quality of the articles by using the New Castle Ottawa assessment scale [3]. Finally, a total of 12 studies 

met the quality of assessment. The data shows different studies from different parts of Asia including 12 countries 

namely Singapore, Malaysia, Tibet, China, Bangladesh, Vietnam, Nepal, India, Pakistan, UAE, Iran, and KSA 

with the first author, type of study, year of publication, country, sample size, gender, smoking, alcohol, BMI, 

physical activity, diabetes, family history, psychological factors, urban, rural and unrestricted use of salt was 

tabulated. Odds ratios were used for the preparation of forest graph using SPSS software which was based on the 

random effects model. 

 

 
Figure 1. Flowchart explaining the number of studies included in the systematic review and meta analyses 
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III. Results 
Screening flow 

According to the search strategy set in advance, a total of 9063 articles were retrieved in the target 

database (Figure 1). Then 1816 duplicate articles were removed. The remaining 7187 articles that didn’t meet the 

eligibility criteria were removed from 7247 articles by reading the titles and abstracts. Finally, 12 articles were 

determined to be included in the analysis (Figure 1). A total of 16105851 subjects were studied. 

 

Study characteristics 

This is a systematic review and meta-analysis including a total of 12 studies in Asia. 

The studies selected were selected to assess the association between various factors and HTN. (Table 1 

and 2). The forest plot analysis in the study concentrated on males OR for HTN due to certain vital factors (Figure 

2). Males have a higher tendency for cardiovascular disease in comparison to females due to the relation with 

lifestyle modifiable factors like smoking, alcohol, and stress thereby increasing the prevalence rate [4]. Our study 

consistently showed complete data specific to males with comparable OR making meta-analyses robust. This 

strengthened the reliability of our study and helped us to maintain methodological rigor while considering the 

significance of gender-based analysis in HTN research. 

 

Funnel’s test and egger’s test 

To assess the risk of publication bias, funnel plot analysis, and Egger’s test were conducted. The 

symmetrical funnel plot indicates a good symmetrical distribution of studies that suggests a minimal publication 

bias (Figure 3). However, a few outliers that are present may need further investigation to understand their impact 

on the meta-analyses on the whole. The Egger’s test showed a p-value of 0.8095 indicating no publication bias. 

Meta-analysis of studies on males with hypertension revealed extremely significant heterogeneity 

(p<0.0001, I2 = 99.99631%). The results suggest substantial differences in study outcomes, highlighting the need 

for personalized treatment approaches. The pooled prevalence of males with hypertension was noted as OR-

1.733(95%CI: 1.47-2.02). 

 

Table 1:  Hypertension, demographics and risk factors 
Sl 

No 

Author Gender BMI Physical 

Activity(

Low) 

Diabetes Smoking Alcohol Urbanization 

Male Female Urban Rural 

1 Aqeel et 
al,2023[

5] 

0.8352(
0.822-

0.848) 

10%(9.
98-

10.22%

) 

- - - - - - - 

2 Moham
mad 

Ziaul 

Islam 
Chowdh

ury et 

al, 2020 
[7] 

0.6925(
0.690-

0.696) 

21% - - - - - 25%(22-
28%) 

15%(1
3-

16%) 

3 Ailian 

Santosa 
et al, 

2020 

[8] 

1.136(1

.128-
1.142) 

35.8% 15%(

males
), 

11.5

%(fe
males

) 

71.5(male

s), 
65.4%(fe

males) 

14%(Mal

e), 
11.4%(F

emale) 

53.6(male

s), 
2.%(femal

es) 

32.6%(m

ales),0.8
%(female

s) 

- - 

4 Salman 
Moham

madi et 

al, 2023 
[10] 

1.06(1.
057-

1.062) 

25.11% - - - - - - - 

5 Labasan

gzhu et 

al, 2020 
[13] 

0.7801(

0.763-

0.799) 

0.02(O

R) 

- - 31.4%(2

7.1-

35.7%) 

10.6% 20.7% 0.10 0.17 

6 Muham

med 
Riyas et 

al, 2021 

[20] 

0.97(0.

82-
1.14) 

Workin

gwome
n 

0.24(0.

17–
0.34) 

1.95(

1.55-
2.44) 

0.16(0.07

-0.35) 

2.94(1.88

-0.35) 

1.48(1.19-

1.83) 

1.47(1.23

–1.75) 

1.87(1.27–

2.76) 

- 
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House

wives 
4.13(2.

93–

5.80) 

7 Prashant 

Mathur 

et al, 
2021 

[26] 

1.1552(

1.341-

0.0774) 

27% Males

:23.3

%(21.
0 

25.7

%) 
Fema

les: 

29.3
%(27.

0 

31.7
%) 

Males: 

30.9(28.3 

33.7) 
Females: 

52.4(50.0 

54.7) 

Males: 

8.5(7.4–

9.7) 
Females: 

10.2(8.8 

11.8) 

32.8%(30.

8-35%) 

 

15.9%(14

.2-17.7%) 

34%(32-

36.1%) 

25.7% 

8 Fathima 

Mezhal 
et al, 

2023 

[29] 

4.4136(

4.316-
4.536) 

9.2%(7.

8-
10.5%) 

- - - - - - - 

9 Dhan 
Bahadur 

Shrestha 

et al, 
2021 

[32] 

1.48(1.
478-

1.487) 

Proport
ion[0.2

599(0.2

181-
0.3065)

] 

31.6
%[O

R:0.6

839(0
.5203

-

0.899
1)] 

  1.4299(1.
1429-

1.7889) 

2.0729(1.
7154-

2.500) 

  

10 Lana 

Meiqari 
et al, 

2021 

[34] 
 

 

 
 

 

1.8(1.6-

2.1) 

21.1% - - - - - - 1.9(1.8

-2.1) 

11 Cheong 
et al, 

2019 

[37] 

1.981(1
.134-

3.462) 

34.14% OR=4
.053,(

CI-

1.677
-

9.795

), 
Waist 

Circ 

 
umfer

ence 

OR - 
1.102 

(95%

CI-

1.070

- 

1.040(0.8
98-1.205) 

- - - - - 

12 Seaw 

Jia Liew 
et al, 

2019 
[40] 

1.65(1.

47-
1.85) 

29% OR=1

.287,
95%

CI1.1
93-

1.387 

- - - - - - 

 

Table 2: Hypertension association with additional risk factors 

Sl No Authors Additional Risk Factors 

1 Labasangzhu et al[13] Altitude – 2.05(95%CI: 1.62–2.61) 

2 Muhammed Riyas et al[20] Psychological Factors: anxiety:1.67 (1.34–2.09),stress: 1.39 (1.20–1.61), 
anger:1.42 (1.16–1.74), and anger-control issues:1.16 (1.09–1.23) 

Unrestricted Use of Salt : 0.24(0.12–0.47) 
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Figure 2. Forest plot depicting hypertension among males. 

 

 
Figure 3. Funnel plot for systematic review and meta-analysis 
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Figure 4. Association of hypertension with additional factors 

 

 
Figure 5: Association between hypertension and low physical activity 

 

 
Figure 6. Correlation between hypertension and BMI 
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IV. Discussion 
The risk factors for the prevalence of hypertension have been elaborated in our study. The Saudi study 

by Aqeel et al claims an overall low prevalence of 9.2% in a massive sample of 14 million. In this study, the self-

reported hypertension questionnaire failed to identify the undiagnosed hypertensive. Some risk factors like 

obesity and physical activity have not been considered. However, they have demonstrated a high-risk group 

population living in Makkah with hypertension and the sample size is considerably large [5]. 

The Bangladeshi study by Mohammad Ziaul Islam Chowdhury et al includes 53 studies with a total of 

3054220 participants. In this study, the sample size is large. It marks an urban-rural divide (25% vs 15%) 

indicating urbanization leads to HTN. This is supported by a study [6]. No publication bias was there. However, 

there was a lack of rigorous population-based cross-sectional study despite a large sample size. High heterogeneity 

was noted. Blood pressure measurement was not standardized [7]. 

The study of China by Ailian Santosa et al indicates a prevalence of 14% in hypertensive diabetic males 

versus a prevalence of 11.4% in hypertensive diabetic females. In this study, diverse risk factors smoking, diet, 

exercise, age, marital status, educational level, diabetes, alcohol, BMI, family history, and hypercholesterolemia 

with a large sample size were considered while performing the study. However, the blood pressure was recorded 

on a single occasion due to which clinical diagnosis of hypertension from multiple occasions wasn’t considered 

which was crucial for the study [8]. 

Salman Mohammadi et al study consists of comprehensive data using the Joanna Briggs model to 

confirm high quality [9]. They extracted both national and local data. However, there was variability in blood 

pressure cut-offs limiting single meta-analyses. Sub-group analyses based on major blood pressure were lacking 

[10]. 

In the study by Labasangzhu et al, The Tibetan author evaluates 39 studies in 115403 participants 

showing a correlation of HTN with diabetes mellitus (31.4%, 95% CI: 27.1%-35.7%). The study also emphasizes 

the positive association of HTN with increasing altitudes having an OR of 2.05(95%CI: 1.62–2.61). The review 

was conducted based on NCD. A large-scale survey from different regions of Tibet was conducted with 

participants from varying altitudes displaying hypertension (Figure 4) This is supported by another study that tells 

increase in blood pressure is caused by deficient oxygen supply among the individuals living in high altitude 

leading to cardiac problems [11]. It is noted in another study by the author that there is a polymorphism in the 

genes among the aboriginal Tibetan people [12]. The Tibetan study by Labasanghzhu is based on self-reported 

hypertension among people that might have led to overall underdiagnoses of the condition based on awareness. 

Dietary habit-related data was not considered [13]. 

The analysis by Pakistani authors Muhammad Riyas et al expresses crucial insight into the different risk 

factors in the prevalence of hypertension. Smoking(OR-1.48), obesity(OR-1.951), psychological factors with 

anxiety(OR-1.67) and stress(OR-1.39) and physical activity(OR-1.6) were noted. It was based on high-quality 

assessment scale that was Newcastle Ottawa. Humongous risk factors had been enlisted. Obesity tops the list as 

the leading factor for hypertension in this study. BMI and waist-hip ratio predicting the prevalence of HTN is 

noteworthy in NCD. This fact is supported by another study [14]. Metabolic syndrome associated with lipidemia 

leads to CVD and CKD and this is reported in another study [15]. The association of HTN leading to Non-

Alcoholic Fatty Liver Disease(NAFLD) is a well-known fact [16]. Diabetes is also a risk factor which is 

mentioned as an association with HTN in this Pakistani study. Hyperinsulinemia, insulin resistance in obese 

patients lead to metabolic abnormalities due to increased peripheral resistance, and sympathetic activation(RAS) 

severely in obese patients genetically determined, due to melanocortin-4-receptor mutation causing HTN [17]. 

Further much stress is laid on stress and psychological factors like that caused by jobs, marriage, and relationships 

(Figure 4) This statement is further stated by an author[18]. Psychological stress is also associated with metabolic 

syndrome [19]. However, the Pakistani study only considered the linear effects of explanatory variables and 

reported bias [20]. 

Indian authors Prashant Mathur et al evaluated a notable association between smoking (32.8%, 95% CI: 

30.8-35%) and urbanization (34%) with hypertension. There is a significant association between smoking and 

HTN prevalence. However, the paradoxical association between smoking and HTN is provided by another author 

[21]. Another interesting study states that there is an association between weight gain following smoking cessation 

and HTN [22]. Alcohol is one of the key drivers of HTN too. This is also mentioned in another study [23]. The 

Indian study by Prashant Mathur et al focused on NCD baseline future monitoring. The study related to excess 

salt intake was conducted showing the relation of increased sodium intake causing HTN. This is supported by 

another study [24]. It is noted that sodium excretion is associated with 6 mmHg higher in systolic BP, and 2.5 

mmHg in diastolic pressure. So, it is advisable to restrict salt intake in the diet to prevent CVD, CKD, and stroke. 

There is an inverse relation between potassium intake and hypertension [25]. However, the major challenge of 

the Indian study is that state-based estimates were lacking [26]. 

Fathima Mezhal et al in UAE report a high OR of 4.4136 in males The study includes a large sample 

size with a multi-ethnic population and reported that men had 3 folds times higher HTN than women. This is 
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supported by a survey [27]. However, a study by another author states that cardiovascular risk is higher in women 

in association with HTN and obesity[28]. One of the major limitations of the UAE study taken in our literature 

review is that the majority were males who were recruited in comparison to females [29]. 

In the study by Nepali authors Dhan Bahadur Shrestha et al, an association of HTN with a low level of 

physical activity having an OR of 2.0729(95% CI, 1.7154-2.500) has been highlighted. It states that exercise and 

an active lifestyle are associated with lower HTN (Figure 5). This is supported by another study [30]. Further, 

maintaining normal weight reported lower odds of having hypertension. Similar findings have been stated by 

another author [31]. However, the awareness of HTN was found lacking in the study conducted in Nepal among 

the public, and the need for longitudinal data was realized [32]. 

The Vietnamese study by Lana Meiqari et al suggests a correlation between alcohol consumption and 

hypertension (OR-1.9, 95% CI: 1.8-2.1). It consisted of robust data with no evidence of bias in publication. A 

higher prevalence of HTN was found to be in the urban setting population. This is also supported by another study 

[33]. Urbanization, lack of exercise, and alcohol among the high-income group is associated with the prevalence 

of HTN in the study done in Vietnam. However, most of the studies were excluded due to high heterogeneity and 

differences in sample size and BP measure standardization [34]. 

The Malaysian study by Cheong et al shows a positive correlation of HTN with BMI (OR-4.053, 95% 

CI: 1.677-9.795). It also insists on maintaining a normal BMI to avoid the risk of developing HTN (Figure 6). 

This is supported by another study that says a 1 cm increase in waist circumference will increase the BP by 1 

mmHg [35]. The Malaysian study also indicates that there is no correlation between sleep and HTN. However, 

this is contradicted by another study [36]. The study by Malaysian authors included a small sample size [37]. 

The study by Siaw Jia Liew et al includes a significant sample of 10215 participants with a strong 

association between hypertension and BMI (OR- 1.287, 95% CI:1.193-1.387). The prevalence of HTN was noted 

to be 33.9%. Men have higher BP than females as noted by another author [38]. And also the level of BP increases 

in age for both sexes was noted in another study [39]. The Singaporean study stresses the need to modify lifestyle 

[40]. 

 

V. Limitations 
The number of studies taken for this systematic review and meta-analysis was small. We considered a 

short duration of 5 years that might limit the overall scope of the study. The paediatric and pregnant population 

with BP were not considered leading to the limitation of the data. Also, our study has a high heterogeneity due to 

factors such as study setting and sample size. 

 

VI. Conclusion 
In a developing country like India, awareness of HTN and its diagnosis among the public is mandatory. 

The free health check-up camps and community help workers, paramedics, health coaches, social media 

celebrities, sportspersons, TV media, and newspapers should implement the propaganda of the preventing factors. 

The advertising agencies should focus on the risk factors to prevent HTN rather than promoting and marketing 

snacks with high-contented sodium. The school children must be encouraged to take part in sports. The mid-day 

meals provided in the schools must have plenty of fruits, vegetables, and salads. Lifestyle awareness should be 

implemented from childhood. The nutritional labelling of the packets with the percentage and the calorie content 

should be mentioned. The free health schemes by the government and the NGOs should be utilized by the public 

and awareness should be created. The awareness of digital media that includes AI must be made accessible to the 

public for liberal utilization. The victory over the COVID-19 pandemic gives the globe encouragement and 

confidence and reinforces that determination and resilience will ultimately lead to success. The discovery of 

essential HTN was by Fredrick Mahomed in year 1874[41]. Another physician Sir William had contributed much 

to HTN(1816-1890)[42].Of late, many drugs have been identified and contributed to the field of HTN[43] A 

unique technique in the evaluation and delivery of the drug by muco adhesive buccal film by solvent casting 

technique for clinidipine in the treatment of HTN[44,45]. Last but not the least, combination of drugs for treatment 

of stubborn HTN uncontrolled is of much significance. Yet, leading cause of premature death among the non-

communicable diseases is HTN. Lifestyle modification can reduce the cardiovascular risk and mortality as there 

is a strong association between HTN and lifestyle [46]. Still the unmet need of the hour to prevent HTN is 

prevailing ,hoping in future, further research may throw light on unsolved puzzle. Much studies have been done 

over the past years all over the globe yet we have not been able to gain control over high blood pressure and have 

not been able to conquer over this prevailing condition. The aim of the study insists on this fact. 
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