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Background: A large proportion of the world population lives in the Asia-Pacific region Received 21 March 2026

where uncontrolled hypertension impacts global trends. This study aimed to summarise Accepted 27 August 2026

age-adjusted prevalence estimates of hypertension in the region to project the future

burden of the disease to 2030. Asia Pacific; prevalence of

Methods: A comprehensive literature search was conducted using PubMed®, Web of hypertensi(;n' population-
. ® ® @ . . . . ’

Science®, SCOPUS®, and Embase®, alongside manual reference reviews, to identify based studies; year 2030

studies from 2001 to 2023 in the Asia-Pacific region. Inclusion criteria required

standardised blood pressure measurement, population-based data, and definitions of

hypertension as systolic and diastolic >140/90 mmHg, or antihypertensive use. The

hypertension prevalence was determined based on the identified studies. Within

countries, the linear regression of age-standardised prevalence estimates predicted

trends in hypertension prevalence to 2030.

Results: 285 population-based studies were included. Age-specific and crude hypertension

prevalence estimates from 19 countries were used to estimate predicted values. The

estimated age-standardised prevalence of hypertension in 2030 ranged from 11.0% to

46.2% and was projected to increase in most countries. The exceptions were Iran, Nepal,

and Mongolia, which were estimated to achieve 30% reduction in hypertension relative

to 2010. Six countries were estimated to have reductions in prevalence by 2030, but

without achieving the WHO goal of 30% reduction relative to 2010.

Conclusion: The hypertension prevalence has been increasing in most countries. Only three

countries are projected to achieve their target goal by 2030. Initiatives to strengthen

primary prevention and treatment, along with consistent measurement of population

blood pressure in this region, should remain important agenda items for policy makers.
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Introduction

In 2021, hypertension became the leading risk factor for death and disability (GBD Risk Factors Collaborators,
2024; Li et al., 2025). It was estimated to result in 214.5 million life years lost, measured in disability-adjusted
life years (DALYs), and contributed to an estimated 10.4 million avoidable deaths annually (Li et al., 2025).
Hypertension accounts for over 50% of heart disease, stroke, and chronic kidney disease related deaths (For-
ouzanfar et al., 2017). Suboptimal blood pressure control is estimated to lead to 10% of global healthcare
spending. This proportion reaches 25% of healthcare spending in Eastern Europe and Central Asia. Impor-
tantly, improved blood pressure control could save nearly $100 billion in healthcare expenditure over a
10-year period (Gaziano et al., 2009).

Globally, the estimated age-standardised prevalence of hypertension changed slightly from 1990 to 2019,
increasing from 32% to 33% (NCD Risk Factor Collaboration, 2021; World Health Organization, 2023a). The
prevalence declined in high-income countries and the WHO European region, while there were slight to
moderate increases in the Western Pacific region and South-East Asia . However, the absolute number of
people with hypertension increased to 1-3 billion in 2019 due to population growth and aging, 82% of
people with hypertension live in low-income and middle-income countries. The greatest number of
people with hypertension live in the most populous WHO regions of the Western Pacific Region and
South-East Asia (NCD Risk Factor Collaboration, 2021).

Approximately 60% of the global population lives in the Asia-Pacific region; thus, uncontrolled blood
pressure in this region has an important impact on current and future global trends (United Nations & Econ-
omic and Social Commission for Asia and the Pacific (ESCAP), 2023). Two recent studies published in 2019
updated the prevalence of hypertension including studies conducted in countries in the Asia-Pacific
region. One study included 14 Asia-Pacific countries and estimated the highest prevalence of hypertension
was in Russia (64.1%) and the lowest in India (13.3%) (Geldsetzer et al., 2019). The other study included 50
countries from the Asia-Pacific region and estimated the prevalence of hypertension in 2019. The prevalence
of hypertension ranged from 40.2% to 46.2% in Central Asia, 25.4% to 45.6% in East and Southeast Asia, and
26.3% to 50.8% in the Pacific region (NCD Risk Factor Collaboration, 2021). While these studies provide
important evidence on the burden of hypertension in this region, understanding trends in the prevalence
of the disease over time is necessary to evaluate policies and health system interventions aimed at reducing
the burden of hypertension in these countries.

The decline in raised blood pressure from 29% in 2010 to 26% in 2019 was not sufficient to achieve the
global target of a hypertension prevalence of 21% by 2025 (World Health Organization, 2023a). With an
extension to achieve the Sustainable Development Goals target 3.4, the World Heart Federation (WHF) set
a target to reduce the prevalence of hypertension by 30% by 2030 relative to 2015 levels (Jeemon et al.,
2021). In order to monitor the progress towards this goal, it is crucial to understand the longitudinal esti-
mates of hypertension within countries.

Regional studies have improved the understanding of hypertension prevalence across individual countries,
yet they often rely on cross-sectional data and focus on single-country estimates. Although the two aforemen-
tioned studies have examined trends in prevalence, none have comprehensively assessed hypertension pro-
jections across multiple Asia-Pacific countries. The lack of contemporary, region-specific predictive models
makes it difficult to evaluate progress towards achieving the WHO's goal of a 30% reduction in hypertension
prevalence by 2030. There remains a critical need for studies that incorporate recent data and prediction
models to assess long-term hypertension trends and inform targeted public health interventions. Thus, our
goal was to identify estimates of the reported prevalence of hypertension among countries in the Asia-
Pacific region over time and use these data to project age-adjusted prevalence rates for 2030.

Methods

This study was approved by the Ethics Committee of Mahasarakham University on 2 April 2024 [no.198-104/
2567].

A comprehensive literature search was performed using four databases: PubMed®, Web of Science®,
SCOPUS®, and Embase®. Additional studies were identified by manual searches of references cited in the
original studies, and reviews. Search terms were developed based on previous studies (Mills et al., 2016;
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NCD Risk Factor Collaboration, 2021). Search strategies are described in Supplemental Table S1. No date or
language restrictions were applied. Additional studies were identified by a manual review of references
cited in reviews, meta-analyses, and original studies. Country-specific searches of the WHO STEP wise
approach to surveillance (STEPS) surveys, and the Demographic Health Survey (DHS) were also conducted.
Publications in other languages were translated into English. Study selection and data abstraction were
conducted independently by 14 researchers using a standardised protocol and data-collection form, with
discrepancies resolved through consensus. All data sources were carefully reviewed to ensure that they
met the inclusion criteria. All stages of data extraction followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) Flow diagram. All data entry was double-checked by one member of
the research team (PSO).

The eligibility criteria for inclusion were as follows: (1) studies published from 1 January 2001 to 31 December
2023, (2) population-based cross-sectional survey, (3) standardised blood pressure measurement methods, (4)
hypertension defined as an average systolic blood pressure of 140 mm Hg or greater, average diastolic blood
pressure of 90 mm Hg or greater, and/or use of antihypertensive medication, and (5) studies performed in the
Asia-Pacific region. Exclusion criteria were: (1) non-population-based studies or studies with a study population
of less than 100 participants, (2) studies conducted only among minority ethnic groups or specific educational,
occupational, or other socioeconomic groups, (3) studies assessing hypertension in patients with other diseases
(e.g. hypertension awareness in people with diabetes), high-risk populations (e.g. hypertension control in
smokers), (4) studies in patients with existing hypertension (e.g. controlled rate from treatment), and (5)
studies performed in a single sex or studies not covering ages from 35 to 60 years at a minimum. If there
were multiple studies from the same country in the same year, the study with the largest sample size was
included. For the hypertension prevalence analysis, only studies reporting age group-specific prevalence
were included. The primary outcome measure was the prevalence of hypertension. Hypertension was
defined as a systolic blood pressure of 140 mmHg or greater or taking medication for hypertension.

Statistical analysis

Data from countries where a minimum of three surveys conducted between 2001 and 2023 were available
were included. For the hypertension prevalence analysis, the age-standardised prevalence of hypertension
was estimated within countries. Standardisation was performed using the country-specific age distribution
from 2022 as reported in the International Database of the United States Census Bureau (United States
Census Bureau, 2025). Confidence intervals for the prevalence estimates were calculated based on the
total sample size of each study, assuming a normal distribution.

Using the study-specific prevalence estimates, linear regression was performed to predict prevalence esti-
mates for different years up to 2030. To estimate the uncertainty of the point estimate, regression was con-
ducted on bootstrapped samples derived from the yearly estimates, where bootstrapping involved selecting
values for each study within the confidence interval of the estimates. A total of 1,000 bootstrapping iter-
ations were conducted to generate uncertainty estimates for the predictions. All statistical analyses were per-
formed using R version 4.4.0 (R Core Team, 2024).

In the primary analysis, studies were excluded from use in the prediction estimate if their prevalence esti-
mates fell outside 10 percentage points of the median prevalence estimate from studies in the same country.
This step was performed to eliminate the influence of outliers on predicted prevalence estimates. Addition-
ally, a sensitivity analysis was conducted to examine the impact of the study selection criteria: (1) including
all studies and (2) excluding studies with prevalence estimates exceeding 20 percentage points above or
below the country-specific median prevalence estimate, as shown in Supplemental Table S2.

Results

There were 7,326 titles identified by keywords, and 556 full-text studies were assessed for eligibility. The final
number of studies included was 159. Records identified from the DHS, STEPS, and citation searches were 226.
Of these, 138 reports and studies were assessed and included in the study. A total of 285 studies were
included in this review, as shown in Figure 1. The characteristics of the 285 studies are summarised in
Supplemental Tables S3-57.
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Figure 1. PRISMA 2020 flow diagram for systematic review to include searches of databases and other sources.

Prevalence of hypertension from published studies in 19 countries from Asia-Pacific region

A total of 50 out of 55 countries had sufficient information on the prevalence of hypertension, as shown in
Supplemental Table S8. Published articles on the prevalence of hypertension in these five countries could
not be found or accessed (Japan, Democratic Peoples’ Republic of Korea, Guam, Northern Mariana
Islands, and Tuvalu). Of the 50 countries, only 19 provided sufficient data for inclusion in the hypertension
prevalence projection analyses. The descriptive characteristics of the most contemporary studies included
with prevalence of hypertension in 19 countries are presented in Table 1. Most studies reported the preva-
lence of hypertension based on at least two blood pressure measurements, except for New Zealand, which
used a self-reported questionnaire. The most recent estimates were from 2015 or later in the majority of
countries, with only four countries providing information older than 2015.

Age-standardised estimated prevalence of hypertension

In 2030, 14 countries (73.7%) were projected to have the estimated age-standardised prevalence of hyper-
tension over 20%, with five countries falling below this threshold (Mongolia [18.0, 95% Cl 16.1-20.0], Islamic
Republic of Iran [13.5%, 95%Cl 12.5-14.7], Nepal [11.0%, 95%Cl 8.7-13.3], Philippines [17.0%, 95%CI 15.8-
18.2], New Zealand [17.0%, 11.3-22.9]). The range of estimated age-standardised prevalence of hypertension
ranged from 11.0% (95% Cl 8.7-13.3) to 46.2% (95%Cl 44.1-48.3) (Table 2).

Table 2 contains the estimates of the percentage change in hypertension prevalence for each country. All
the estimates for 2010, 2015, 2025 and 2030 projections were derived from fitted regression lines (Figure S1-
S19). The highest percentage of incline was estimated in Bangladesh. The prevalence of hypertension was
estimated to achieve the goals in three countries by 2030 relative to 2010 and 2015, respectively - Mongolia
(—47.6% and —40.5% change), the Islamic Republic of Iran (—44.4% and —37.4% change), and Nepal (—63.4%
and —56.6% change). There were six countries expecting relative reduction but without achieving the goals,
including the Republic of Korea (—9.0% and —7.0% change), Turkey (—10.8% and —8.3% changes), Malaysia
(—6.2% and —4.7% change), Philippines (—27.8% and —22.4% change), New Zealand (-21.1% and —16.7%
change), and Fiji (—5.9% and —4.5% change).
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Table 2. Estimated age-standardised prevalence of hypertension in 2010, 2015, 2025, and 2030.

2010 2015 2025 2030 2010-25 2010-30 2015-30

Prevalence Prevalence (95% Prevalence (95% Prevalence (95% % % %

Country (95%Cl) Cl) Cl) Cl) change change change

Northeast Asia

1. China (included Hong Kong, 324 34.2 37.7 39.5 16.4 219 15.6

Taiwan, Tibet) (32.2-32.5) (34.0-34.4) (37.3-38.2) (38.9-40.1)

2. Mongolia 344 303 221 18.0 —-35.7 —47.6 —40.5
(33.7-35.1) (29.8-30.9) (20.7-23.5) (16.1-20.0)

3. Republic of Korea 299 29.2 278 27.16 -6.8 -9.0 -7.0
(29.5-30.3) (28.8-29.6) (27.0-28.6) (26.1-28.2)

South Asia

4. Bangladesh 18.7 25.6 393 46.2 109.8 149.5 80.4
(18.1-19.3) (25.1-26.0) (37.9-40.8) (44.1-48.3)

5. Bhutan 235 274 353 39.2 49.9 66.6 42.8
(22.3-27.7) (26.6-28.3) (33.1-37.4) (36.2-42.2)

6. India 303 315 341 354 12.7 16.9 121
(29.6-30.9) (31.0-32.0) (33.1-35.0) (34.1-36.6)

7. Islamic Republic of Iran 243 21.6 16.2 13.5 -33.2 —44.4 —374
(23.9-25.6) (21.3-21.9) (15.4-17.0) (12.5-14.7)

8. Nepal 30.0 252 15.7 11.0 —47.6 —63.4 —56.6
(28.3-31.7) (24.326.1) (14.3-17.1) (8.7-13.3)

9. Pakistan 331 36.1 42.2 453 27.7 37.0 254
(32.1-34.1) (35.2-37.1) (38.9-45.7) (40.7-50.1)

10. Sri Lanka 28.0 294 320 333 14.0 18.7 13.4
(27.2-28.8) (28.8-30.0) (30.7-33.4) (31.4-35.2)

11. Turkey 311 303 28.6 27.7 -8.1 -10.8 —-83
(30.2-32.1) (29.5-31.1) (26.2-31.1) (24.4-31.2)

Southeast Asia

12. Indonesia 29.5 (29.0-30.1)  32.6 (32.0-33.1)  38.7 (37.5-39.8)  41.7 (40.2-43.1) 31.0 41.2 28.0

13. Malaysia 35.7 35.1 34.0 335 —-4.7 —6.2 —-4.7
(35.3-36.0) (34.8-35.4) (33.3-34.7) (32.5-34.4)

14. Myanmar 27.2 27.7 28.5 28.9 47 6.2 4.6
(26.7-27.8) (26.7-28.7) (26.4-30.7) (26.1-31.8)

15. Philippines 23.6 219 18.7 17.0 -20.8 -27.8 —-224
(23.1-24.0) (21.5-22.3) (17.8-19.5) (15.8-18.2)

16. Thailand 256 26.7 29.0 30.2 9.6 18.0 12.9
(24.9-26.3) (26.0-27.4) (27.4-30.8) (27.9-32.6)

17. Viet Nam 222 24.2 28.1 30.0 26.3 35.0 24.2
(21.7-22.7) (23.2-25.1) (25.9-30.4) (27.3-33.0)

Pacific

18. Fiji 30.0 296 287 2822 —44 -59 —45
(29.1-30.9) (28.4-30.8) (26.7-31.0) (25.7-31.1)

19. New Zealand 216 20.4 18.1 17.0 -15.8 -21.1 -16.7
(20.9-22.2) (18.9-22.0) (13.9-22.6) (11.3-22.9)

Discussion

A key contribution of this study was the estimation of hypertension prevalence across multiple countries
using a standardised method, filling a critical gap in hypertension prevalence forecasting in the region. Find-
ings indicate that while Iran, Nepal, and Mongolia may achieve the WHO’s 30% reduction target, most
countries will see rising hypertension rates based on the trajectory of estimates published in the peer-
reviewed literature. Six countries (South Korea, Turkey, Malaysia, the Philippines, New Zealand, and Fiji)
are expected to see relative reductions but still miss the global target.

The strength of this study was its comprehensive and contemporary assessment of hypertension
prevalence across the Asia-Pacific region. By systematically analysing 285 population-based studies
from 50 countries, we incorporated data from 2001 to 2023 and applied predictive modelling to estimate
hypertension prevalence in 2030. Unlike previous studies that provided only cross-sectional prevalence
estimates or lacked long-term forecasting, this study evaluated the likelihood of countries meeting the
WHO'’s 30% reduction target by 2030. By integrating systematic review methods with predictive model-
ling, our approach offered policymakers data-driven insights to design proactive public health strategies.

A 2005 projection estimated the global hypertension prevalence would rise from 26.4% (95%C| 26.0-
26.8%) in 2000 to 29.2% (95%CI| 28.8-29.7%) by 2025, with country-specific estimates for India (22.9% to
23.6%) and China (27.0-27.7% in China) (Kearney et al., 2005). In contrast, our 2025 age-standardised projec-
tions are higher for both India (34.1%, 95%C| 33.12-35.0) and China (37.71%, 95%CI 37.3-38.2). These
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findings confirmed that earlier projections which assumed constant age- and sex-specific prevalence likely
underestimated the growing burden of hypertension.

Our findings suggested that Nepal, the Islamic Republic of Iran, and Mongolia were projected to decrease
the prevalence of hypertension by 30% by 2030 relative to 2015 levels. In addition, two more countries, the
Philippines and New Zealand, are projected to have a prevalence of hypertension lower than 21% by 2025.
Compared to the success in hypertension control in Cuba, all these countries had a prevalence of hyperten-
sion below 20%, similar to Cuba, which achieved this through a well-organised primary care system that was
strengthened and supported despite operating in a low-resource setting (Ordufiez-Garcia et al., 2006).

In Nepal, the WHO reported a prevalence of hypertension of 24.5% in 2019. A study showed the preva-
lence of hypertension screening was 65.9% (95%Cl 62.2-69.5) in the 15- to 69-year-old population (Dhun-
gana et al.,, 2022). While one meta-analysis suggested a rise from 26% (19-33%) during 2000-2005 to
32% (23-40%) during 2016-2020, more than 50% of its included studies were rated as fair quality (Dhungana
etal., 2021). Conversely, STEPS surveys indicated a downward trend from 25.7% in 2013 (Aryal et al., 2014) to
24.5% in 2019 (Dhimal et al., 2020) and recent DHS report from 2022 revealed the prevalence dropping to
19.3%, aligning with this study’s findings.

In the Islamic Republic of Iran, Sepanlou et al. pooled studies from 1990 to 2016 and reported that the
age-standardised prevalence of hypertension increased from 8.7% to 28.8%, an increase of 1.9 fold, in
women, and from 8.0% to 24.2%, an increase of 1.87 fold, in men, concluding that 2030 target would not
be met. Conversely, our results projected a 37.4% reduction in prevalence by 2030, thereby meeting the
target goal. These discrepancies likely stem from: (1) our study recruited more recent data through 2018,
reporting the prevalence of hypertension at 15.8% (Sadeghi et al., 2021); (2) the previous study included
several studies focusing on elderly populations (Sepanlou et al., 2021), which may have raised their
pooled prevalence compared to our study, which excluded those groups; (3) the standardisation techniques
differed. While the previous study adjusted for sex, age, province, and year of schooling, wealth index, and
urbanisation, our study utilised age standardisation based on the 2022 country-specific age distribution.

In Mongolia, NCD RisC and WHO reported high prevalences of hypertension at 40.7% and 43.0% among
adults, respectively (NCD Risk Factor Collaboration, 2021; World Health Organization, 2023b). Conversely, our
study projected a lower prevalence of 27.0% in 2019, aligning with Pengpid et al. who observed a decreasing
trend in hypertension prevalence among adults from 28.4% in 2005 to 23.2% in 2019 (Pengpid & Peltzer,
2022). The differences likely stem from differing data sources; the NCD RisC included the older National Nutri-
tion Survey (1999), which primarily assessed glucose tolerance, while our study included an additional study
by Potts et al., which focused specifically on hypertension (Potts et al., 2020). In addition to the declining
trend in hypertension prevalence, Mongolia also demonstrated a hypertension awareness rate of 53.0%, a
treatment rate of 31.5% and a control rate among treated of 52.9% (Pengpid & Peltzer, 2022). A traditional
habit of drinking salty tea, which was recommended to be limited in 2009 (Ariunaa et al., 2009), may have
changed in subsequent years and contributed positively to those outcomes.

Hypertension remains a major risk factor for rising cardiovascular diseases in the Asia-Pacific region. In line
with global targets to reduce hypertension by 2025 and 2030, our study supports existing evidence that the
majority of countries in this region are unlikely to meet these goals. These findings highlight the urgent
prioritisation of prevention and control strategies. Although population-based national surveys, conducted
at least every five years, are essential for monitoring trends in risk factors and NCDs, such surveys have not
been conducted in most countries across the region (Sepanlou et al., 2021). Furthermore, hypertension regis-
tries have not been widely utilised across the globe (O'Brien, 2017b), despite the fact that well-designed and
well-performed patient registries can provide real-world outcomes to fill the evidence gaps (Gliklich et al.,
2014; O'Brien, 2017a). A strong primary care system that uses an evidence-based approach, in collaboration
with governments, non-governmental organisations, and local communities, is crucial for supporting pre-
vention policies and programmes, including general health checks (Liss et al., 2021) and community-acces-
sible screening services such as mobile units and community pharmacies (Asayut et al., 2018; Fleming et al.,
2015). These initiatives should aim to raise public awareness, educate healthcare providers, and reduce
modifiable risk factors such as high salt intake, smoking, alcohol consumption, diabetes, and obesity
(Ibrahim & Damasceno, 2012; World Health Organization, 2023a). Beyond screening, strengthening hyper-
tension management involves enhancing medication access and improving patient adherence. Current evi-
dence suggests prioritising the involvement of pharmacists and community health workers (Mills et al.,
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2024), supporting research, development of knowledge, technology and tools for assessing hypertension
and other risk factors.

This study has several limitations. First, this study did not limit the use of probabilistic sampling, which
might affect the representativeness of the findings for individual countries. However, all included studies
were population-based; for example, the May Measurement Month initiative recruited over 6,000 partici-
pants across at least four regions per country. Second, data accessibility and quality varied across sources.
Several countries lacked updated WHO STEPS reports compared to the NCD-RisC data, while others (e.g.
Japan, Singapore) omitted critical details such as hypertension prevalence or sample size. Furthermore,
inconsistent reporting formats such as reporting hypertension awareness using either the number of partici-
pants or the number of individuals with hypertension as the denominator. Moreover, many research reports
have provided limited outcome data, such as lack of blood pressure control. Consequently, projections for
hypertension awareness, treatment, and control could not be performed as originally planned. Third, some
countries had a limited number of surveys conducted during the study period, which restricted the ability to
perform projections. Fourth, for large countries like India and China, regional variations in hypertension
prevalence are substantial. Consequently, the available data may not be fully representative, and this
regional heterogeneity could compromise the reliability of national projections. Fifth, studies with preva-
lence estimates deviating £20% from the country-specific median estimates were excluded from the predic-
tion modelling step to reduce the influence of outliers on regression estimates. The rationale was two folds;
(1) within defined study period, large deviations from the country median are unlikely to reflect true popu-
lation-level variation and more plausibly result from studies conducted in geographically restricted samples;
and (2) including such extreme estimates in linear regression modelling could distort country-level preva-
lence projections. Sixth, the effect of different methods used for blood measurements (e.g. digital metres,
sphygmomanometres) and measurement settings (e.g. communities, health centres, or events) in each
survey may affect the prediction estimates with multiple measurements, and different standardisation
(NCD Risk Factor Collaboration, 2021). Finally, due to variability in prevalence reporting, and limited data
from individual studies, age was used for standardisation within individual countries. Because of the differ-
ences in study populations, standardisation for comparing prevalence across countries was not performed.

Nevertheless, utilising both retrospective and predictive modelling allows for more effective, proactive
strategies to reduce the burden of hypertension. Future research is essential to refine these models as
more robust data become available.

Conclusion

The updated prevalence of hypertension continues to increase in the Asia-Pacific region. The majority were
estimated to be unable to achieve the target goal by 2025 or 2030. We urge policy makers to strongly prior-
itise health policies to strengthen primary prevention and treatment with comprehensive data to improve
the health of people in this region.
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