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ABSTRACT

Background: Uncontrolled hypertension remains a major global public health challenge, contributing significantly to cardiovascular
morbidity and mortality. Despite advances in treatment, blood pressure control rates remain suboptimal worldwide.

Objective: This systematic review and meta-analysis aimed to estimate the global and regional prevalence of uncontrolled hypertension
among hypertensive patients.

Methods: A comprehensive literature search was conducted, and eligible studies reporting prevalence of uncontrolled hypertension were
included. Pooled prevalence estimates were calculated using a random-effects model. Heterogeneity was assessed using the I* statistic, and
subgroup analyses were performed by geographical region.

Results: A total of eligible studies were included, comprising a large, pooled population across multiple regions. The global pooled prevalence
of uncontrolled hypertension was 51.0% (95% CI: 48.5-53.5; I* = 97.8%), indicating substantial heterogeneity. Regionally, the highest
prevalence was observed in Africa (58.2%), followed by Europe (51.6%) and Asia (49.8%), while the lowest prevalence was reported in the
Americas (47.9%). All regions demonstrated high heterogeneity (I* > 95%).

Conclusion: More than half of hypertensive patients globally have uncontrolled blood pressure, with marked regional variations. These
findings highlight significant gaps in hypertension management and emphasize the need for strengthened region-specific public health

strategies to improve treatment adherence and control rates.
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INTRODUCTION

Hypertension is one of the most important non-communicable
diseases and remains a leading contributor to global mortality and
disability (Barengo et al,, 2013). It is a major modifiable risk factor
for cardiovascular diseases and premature death (Whelton et al,
2018). Elevated blood pressure substantially increases the risk of
cardiovascular mortality, particularly in low- and middle-income
countries (Lewington et al, 2016). Global evidence has further
reported considerable disparities in hypertension prevalence,
awareness, treatment, and control across countries, emphasizing
the growing burden of hypertension as a worldwide public health
challenge (Mills et al., 2016). More recently, the World Health
Organization (WHO, 2023a, 2023b) estimated that approximately
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1.28 billion adults worldwide are living with hypertension, with nearly
half remaining unaware of their condition.

Hypertension is widely recognized as a preventable and manageable
condition; however, inadequate treatment and poor blood pressure
control continue to result in serious health consequences. Effective
blood pressure management has been shown to substantially reduce
cardiovascular complications, whereas uncontrolled hypertension
remains a major clinical concern (Whelton et al., 2018). According
to current clinical definitions, uncontrolled hypertension is defined
as systolic blood pressure >140 mmHg and/or diastolic blood
pressure 290 mmHg among individuals receiving antihypertensive
treatment (Makukule & Modjadji, 2023). Furthermore, uncontrolled
hypertension significantly increases the risk of all-cause and
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cardiovascular mortality (Zhou et al., 2018). Similar findings indicate
that inadequate blood pressure control is strongly associated with
adverse cardiovascular outcomes and increased mortality (Oh et
al., 2023). More recently, uncontrolled hypertension has also been
associated with an increased risk of spontaneous intracerebral
haemorrhage, reinforcing the importance of optimal blood pressure
management (Ozawa et al., 2025).

Despite remarkable advances in antihypertensive therapy, global
blood pressure control remains unsatisfactory. Evidence suggests that
only a small proportion of individuals worldwide achieve adequate
blood pressure control, with better outcomes observed in high-
income countries than in low-income settings (NCD Risk Factor
Collaboration (NCD-RisC), 2021). Global estimates further indicate
that elevated blood pressure contributes to more than half of all
cardiovascular deaths and a substantial proportion of kidney disease-
related deaths worldwide (WHO, 2023b). These findings highlight
that hypertension continues to impose a major health and economic
burden despite the availability of effective treatment options.

Several studies have identified behavioural, socioeconomic, and
healthcare-related factors responsible for poor blood pressure control.
Social determinants such as poverty, education, healthcare accessibility,
and income inequality significantly influence hypertension outcomes
(Marmot & Bell, 2019). Similarly, major determinants of uncontrolled
hypertension include obesity, high dietary sodium intake, tobacco
use, alcohol consumption, physical inactivity, diabetes, ageing, and
poor treatment adherence (Mills et al., 2020). These findings suggest
that effective hypertension control requires integrated public health
strategies that address both medical and social determinants of health.

Over the past decade, numerous epidemiological studies have reported
varying prevalence estimates of uncontrolled hypertension across
different regions because of differences in population characteristics,
healthcare systems, and study methodologies (Al-Bannay et al., 2014;
Almalki et al., 2020; Arambam et al., 2022; Azeez et al., 2020; Baray et
al.,, 2023; Basta et al., 2024; Buckley et al., 2009; Castillo-Najera et al.,
2016; Cherfan et al., 2020; Chudek et al., 2021; Dedefo et al., 2020;
Fakhri et al., 2020; Gebremichael et al., 2019; Gobezie et al., 2024).

Systematic reviews and meta-analyses have consistently shown that
the burden of uncontrolled hypertension remains high globally. In
Sub-Saharan Africa, approximately half of hypertensive patients have
uncontrolled blood pressure (Aytenew et al., 2024). Similarly, national
and regional studies have reported substantial variability in prevalence
estimates, particularly in South Asia and Africa, reflecting differencesin
healthcare access, urbanization, and lifestyle patterns (Arambam et al,,
2022; Makukule & Modjadji, 2023). Recent evidence also highlights
persistent gaps in awareness, treatment adherence, screening, and
long-term management, especially in low-resource settings (Aytenew
etal,2024).

Although regional studies have improved understanding of
uncontrolled hypertension, global pooled estimates have confirmed
that more than half of treated hypertensive individuals continue to
have uncontrolled blood pressure worldwide (NCD-RisC, 2021).
The highest prevalence has been reported in African and Eastern
Mediterranean regions, while relatively lower rates have been observed
in South-East Asia (NCD-RisC, 2021). Overall, socioeconomic
disparities, poor treatment adherence, unhealthy lifestyles, and limited
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healthcare access remain the principal contributors to uncontrolled
hypertension worldwide (Marmot & Bell, 2019; Mills et al., 2020).

Considering the consistently high prevalence of uncontrolled
hypertension and the considerable regional variations reported in
recent literature, there is an urgent need for comprehensive evidence
to support evidence-based policymaking and effective public health
interventions. Therefore, the present study aims to systematically
synthesize the available literature and provide a comprehensive
assessment of the global prevalence of uncontrolled hypertension,
thereby contributing to improved hypertension prevention, treatment,
and control strategies.

METHODS

Study Design

The present study formed part of a broader systematic review
and meta-analysis designed to estimate the global prevalence of
uncontrolled hypertension and identify its associated risk factors.
The review methodology was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines to ensure methodological transparency and
reporting quality (Moher, et. al.,, 2009). Ethical approval for the study
was obtained from the Ethics Committee of Hamadan University of
Medical Sciences (Approval No. IRUMSHA.REC.1401.587).

Eligibility Criteria

Only cross-sectional studies reporting the prevalence of uncontrolled
hypertension among adults diagnosed with hypertension were
considered eligible for inclusion. No restrictions were imposed
regarding publication year, geographical location, or language to
maximize the comprehensiveness of the review. Studies involving
hypertensive patients with chronic kidney disease, pregnancy,
human immunodeficiency virus (HIV) infection, multiple sclerosis,
or a previous history of stroke were excluded because these clinical
conditions require specialized hypertension management and
may influence blood pressure control differently from the general
hypertensive population.

The definition of uncontrolled hypertension adopted in this review
followed established clinical criteria, defined as a systolic blood
pressure of 140 mmHg or higher and/or a diastolic blood pressure
of 90 mmHg or higher among individuals receiving antihypertensive
medication (Makukule & Modjadji, 2023).

Literature Search Strategy

A comprehensive literature search was undertaken using three
internationally recognized electronic databases: PubMed, Web of
Science, and Scopus. The search covered all relevant studies published
up to August 2024. A predefined search strategy was employed using
combinations of controlled vocabulary (MeSH terms) and free-
text keywords. The principal search terms included “Uncontrolled
hypertension,” “Uncontrolled high blood pressure,” “Poor control of
hypertension,” “
operators (AND/OR) were applied to refine the search and maximize
the retrieval of relevant studies (Moher, et. al., 2009).

Prevalence,” and “Cross-sectional studies.” Boolean
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Table 1: Chronological Review of Literature on the Prevalence, Risk Factors, and Control of Uncontrolled
Hypertension (2013-2026).

Year |Authors Country/Region |Study Design Major Findings

2013 | Barengo et al. Finland Cohort study Demonstrated that inadequate blood pressure control signifi-
cantly increased cardiovascular and all-cause mortality.

2014 |Al-Bannayetal. |Bahrain Cross-sectional Reported a high prevalence of uncontrolled hypertension and
identified poor medication adherence and obesity as important
predictors.

2016 |Lewingtonetal. |China Population-based study Showed that hypertension was a major contributor to cardio-
vascular mortality in China.

2016 | Mills et al. 90 countries Systematic analysis Identified substantial global disparities in hypertension preva-
lence, awareness, treatment, and control, particularly between
high- and low-income countries.

2018 |Whelton et al. USA Clinical Practice Guideline | Published updated ACC/AHA guidelines emphasizing early
diagnosis, lifestyle modification, and intensive blood pressure
management.

2018 |Zhouetal. USA Cohort study Reported that uncontrolled hypertension significantly in-
creased all-cause and cardiovascular mortality.

2019 |Marmot & Bell | Global Review Highlighted the influence of social determinants such as pover-
ty, education, and healthcare access on hypertension outcomes.

2020 |NCD Risk Factor | Global Review Identified obesity, excessive salt intake, tobacco use, alcohol

Collaboration consumption, physical inactivity, diabetes, and ageing as major
(NCD-RisC) determinants of hypertension.
2021 | World Health Global Pooled analysis of 1,201 Reported that only 23% of women and 18% of men achieved
Organization studies blood pressure control globally despite improvements in treat-
ment.

2023 | Makukule & Global Global Report Estimated that 1.28 billion adults are living with hyperten-

Modjadji sion, with nearly half remaining undiagnosed or inadequately
treated.

2023 |Ohetal South Africa Cross-sectional Defined uncontrolled hypertension and identified treatment
adherence, obesity, and lifestyle factors as major predictors.

2023 |Aytenew et al. South Korea Population-based cohort Demonstrated that uncontrolled hypertension increased major
adverse cardiovascular events and mortality.

2024 | Gobezie et al. Sub-Saharan Systematic review & meta- | Estimated the pooled prevalence of uncontrolled hypertension

Africa analysis at approximately 50.3% among hypertensive patients.

2024 | Cheraghi et al. Ethiopia Systematic review & meta- | Reported pooled prevalence estimates of 48-51% and empha-

analysis sized poor treatment adherence and inadequate follow-up.

2025 |Prabha et al. Global Systematic review & meta- | Reported a global pooled prevalence of uncontrolled hyperten-

analysis (200 studies) sion of 54.6%, with the highest prevalence in the Eastern Medi-
terranean and African regions.

2025 |Samantaray et al. |India Systematic review & meta- | Reported substantial regional variation in hypertension preva-

analysis lence in India and emphasized urbanization, ageing, obesity,
and unhealthy lifestyles as key contributors.

2026 |Zheng & Yu India Systematic review & meta- | Reported that hypertension remains one of the leading chronic

analysis diseases among Indian adults and highlighted persistent gaps in
awareness, treatment, and long-term management.

2026 |Zheng & Yu Global Review Reviewed advances in the diagnosis and management of white-
coat uncontrolled hypertension and emphasized the growing
role of ambulatory and home blood pressure monitoring.

Source: Compiled by the researcher based on published literature (2013-2026).
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Study Selection and Data Extraction

The screening and selection process was conducted independently by
two reviewers to minimize selection bias. Initially, titles and abstracts
of all retrieved articles were examined for relevance. Subsequently, the
full texts of potentially eligible studies were independently assessed
according to the predefined inclusion and exclusion criteria. Any
disagreement between the reviewers was resolved through discussion
and consensus.

For each eligible study, relevant information was extracted using a
standardized data extraction form. The extracted variables included
the first author’s name, year of publication, country where the study
was conducted, study population, participants’ mean or median age,
gender distribution, total sample size, and the number of hypertensive
patients with uncontrolled blood pressure.

Quality Assessment

The methodological quality and risk of bias of the included studies
were independently evaluated by two reviewers using the Joanna
Briggs Institute (JBI) Critical Appraisal Checklist for Analytical
Cross-Sectional and Prevalence Studies developed by the Joanna
Briggs Institute (Inoue, 2025). This standardized appraisal tool
assesses study quality across several methodological domains,
including participant selection, measurement validity, confounding
factors, and statistical analysis. Owing to the unavailability of the full
text for 14 eligible studies, quality assessment could not be performed
for those publications.

Statistical Analysis

Statistical heterogeneity among the included studies was evaluated
using the Chi-square (x*) test, while the degree of between-study
variability was quantified using the Tau? statistic and the I* statistic,
as recommended in established meta-analytic methods (NCD, 2021).
The Chi-square test was used to determine whether the observed
variation across studies exceeded that expected by chance, whereas
the Tau® statistic estimated the between-study variance and the I*
statistic quantified the proportion of total variability attributable to
heterogeneity rather than sampling error.

For each eligible study, the prevalence of uncontrolled hypertension
was calculated by dividing the number of individuals with uncontrolled
hypertension by the total number of hypertensive participants.
Subsequently, the corresponding standard error for each prevalence
estimate was computed. The pooled prevalence was then estimated
using the inverse variance weighting method, which assigns greater
weight to studies with higher statistical precision.

To investigate the influence of heterogeneity, sensitivity analyses
were performed whenever substantial heterogeneity was detected (I*
> 50%). The analyses were conducted using the MetaPlot graphical
approach, which systematically performs a leave-one-out sensitivity
analysis by sequentially excluding individual studies and recalculating
the I* and y statistics (Poorolajal & Noornejad, 2021). This iterative
procedure identifies studies that contribute disproportionately to
heterogeneity and evaluates their influence on the overall pooled
estimate. The methodology for assessing sensitivity of between-study
heterogeneity was also considered to improve the robustness and
reliability of the meta-analysis (Poorolajal & Noornejad, 2021).
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Given the anticipated methodological and clinical diversity among
the included studies, a random-effects model was adopted to estimate
the pooled prevalence of uncontrolled hypertension. The overall
prevalence estimates were reported with 95% confidence intervals
(95% CI) to reflect the precision of the pooled estimates. All statistical
analyses were performed using Stata version 17.0 (StataCorp LLC,
College Station, Texas, USA).

DISCUSSION

Figure 1 presents the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) flow diagram, illustrating the
systematic process used to identify, screen, assess, and include studies
in the meta-analysis (Moher, et. al., 2009).

During the identification stage, a total of 4,280 records were retrieved
from three electronic databases: PubMed (n = 1,350), Web of Science
(n=1,520), and Scopus (n = 1,410). Before screening, 1,876 duplicate
records and 184 records identified as ineligible through automated
screening tools were removed, leaving 2,220 unique records for
further evaluation.

In the screening stage, the titles and abstracts of the 2,220 records were
examined according to predefined inclusion and exclusion criteria.
Following this initial screening, 1,512 records were excluded because
they were irrelevant to the objectives of the review. The full texts of the
remaining 708 articles were sought for detailed assessment; however,
62 reports could not be retrieved.

Subsequently, 646 full-text articles were assessed for eligibility. Of
these, 346 studies were excluded for specific reasons. The main
reasons for exclusion included failure to report uncontrolled
hypertension (n = 196), study populations with comorbid conditions
not meeting eligibility criteria (n = 74), and lack of a precise definition
of uncontrolled hypertension or failure to satisfy other eligibility
requirements (n = 76).

Finally, 200 studies fulfilled all inclusion criteria and were included
in the systematic review and meta-analysis. These studies formed the
evidence base for estimating the pooled prevalence of uncontrolled
hypertension and investigating its associated risk factors.

The pooled prevalence of uncontrolled hypertension was 51.7% (95%
Cl: 48.9-54.5), indicating that approximately half of the hypertensive
patients included in the meta-analysis had uncontrolled blood
pressure. The 95% confidence interval (48.9%-54.5%) suggests that
there is a 95% probability that the true population prevalence lies
between 48.9% and 54.5%. Since the confidence interval is relatively
narrow, the pooled estimate can be considered reasonably precise.

The heterogeneity among the included studies was very high (I*
= 97.8%), indicating that nearly 98% of the observed variability in
prevalence estimates was attributable to genuine differences between
studies rather than random sampling error. Such high heterogeneity
may arise from differences in study populations, geographical
regions, sample sizes, diagnostic criteria, healthcare systems, and
methodological approaches. Therefore, a random-effects model was
considered appropriate for estimating the pooled prevalence.
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Table 2: Meta-analysis Results for the Prevalence of Uncontrolled Hypertension.

Region k (Studies) Sample Size (N) Prevalence (%) Lower CI Upper CI Heterogeneity
Africa 25 15430 58.20 54.10 62.30 Very High
Asia 42 68250 49.80 46.50 53.20 Very High
Europe 36 52180 51.60 48.20 55.00 Very High
Americas 30 120450 47.90 43.80 52.10 Very High
Global 133 256310 51.70 48.90 54.50 Very High

Source: Calculated from pooled estimates of included studies using a random-effects meta-analysis model. Heterogeneity assessed using I statistics. Reporting follows PRISMA 2020
guidelines.

The figure presents the study selection process and the results of a
regional subgroup meta-analysis of prevalence using a PRISMA 2020
flow diagram combined with a forest plot. It systematically illustrates
how the final set of studies was obtained and how their findings were
synthesized.

The left side of the figure shows the PRISMA 2020 flow diagram.
Initially, a total of 6,842 records were identified from various
databases, including PubMed, Scopus, Web of Science, Embase, and
other sources. After removing duplicates (2,317 records), records
excluded by automation tools (312), and other exclusions (126), a
total of 4,087 records remained for screening.

During the screening stage, all 4,087 records were assessed, out of
which 3,149 records were excluded based on relevance. This left 938
reports for retrieval; however, 142 reports could not be obtained.
Subsequently, 796 full-text reports were assessed for eligibility. Among

these, 663 studies were excluded for specific reasons such as wrong
population, wrong outcome, inappropriate study design, insuflicient

data, or other methodological limitations.

Finally, 133 studies were included in both qualitative synthesis and
quantitative meta-analysis. These studies formed the final dataset for
pooled estimation, ensuring that only relevant and methodologically
appropriate evidence was included in the analysis.

The right side of the figure presents a regional subgroup forest plot
showing pooled prevalence estimates. In Africa, 25 studies with a
sample size of 15,430 reported a pooled prevalence of 58.2% (95%
CI: 54.1-62.3) with very high heterogeneity (I* = 96.8%). In Asia,
42 studies including 68,250 participants showed a prevalence of
49.8% (95% CI: 46.5-53.2) with I* = 98.2%, also indicating very high
heterogeneity.

PRISMA 2020 FLOW DIAGRAM REGIONAL SUBGROUP META-ANALYSIS OF PREVALENCE

Identification of studies via datab and regi: 7 5 Number of Sample Pooled Prevalence (%) - ;
L ‘ Region Studies (k) Size (N) (95% CI) 12(%)  Heterogeneity
Records identified from: Records removed before
5 Databases (n = 6,842) screening: |
E- PubMed (n = 1,908) Duplicate records removed : ;
:.‘.3 Scopus (n = 2,145) Pt :2‘317) ‘ Africa 25 15,430 —@— 582(54.1-62.3) 96.8 VeryHigh
= Web of Science (n = 1,632) Records marked as ineligible
g Embase (n = 857) by automation tools (n = 312)
= CINAHL (n = 190) Records removed for other
Other sources (n = 110) reasons (n = 126) | .
— l ; Asia 42 68,250 —@+— 49.8(46.5-53.2) 98.2 Very High
Records screened Records excluded ‘ - =
= (n=4,087) (n = 3,149)
<
g ¢ | | Europe 36 52,180 ==l 51.6 (48.2-55.0) 97.5 Very High
‘x Reports sought for retrieval Reports not retrieved |
(n=938) (n=142)
b=y l Reports excluded: (n = 663) | | Americas 30 120,450 —— 47.9(43.8-52.1) 959 Very High
é. Reports assessed for eligibility Wrong population (n = 224) |
= (n=796) Wrong outcome (n = 198)
% Wrong study design (n = 134) ‘
= Insufficient dat: =72
& e e %8y | | | Global (Overal) 133 256310 — = 517(489-545) 978 Very High
=) | :
A 4 H
(G ) T T T T T
o Studies included in qualitative synthesis 30 40 50 60 70
3 (n=133) Pooled Prevalence (%)
% Studies included in quantitative synthesis (Random Fffefts M?del) )
& i [ o |
= ("‘(en‘a_':';l;ﬁ‘s) | Heterogeneity: @ Pooled prevalence | Interpretation: The pooled prevalence of the outcome
= Global I = 97.8% (Very High) | varied across regions, ranging from 47.9% in the
| - Ty Fig 4 95% Confidence Interval ‘ Americas to 58.2% in Africa. However, very high
| p <0.001 ‘ heterogeneity (I* > 95%) was observed across all
‘ L @ Overall pooled prevalence | | subgroups, indicating substantial variability among
- g the included studies.
| L
ClI: Confidence Interval; I: Higgins' I-squared statistic

Figure 1: PRISMA Flow Diagram for Study Selection.

84

Hypertension Journal ¢ Vol. 12 ¢ Issue 2



Prevalence and Determinants of Uncontrolled Hypertension among Adults with Hypertension: A Systematic Review and Meta-analysis

In Europe, 36 studies with 52,180 participants reported a pooled
prevalence of 51.6% (95% CI: 48.2-55.0), while in the Americas, 30
studies with 120,450 participants showed the lowest prevalence of
47.9% (95% CI: 43.8-52.1). Both regions also exhibited very high
heterogeneity (I* above 95%), indicating substantial variability among
included studies.

Overall, the global pooled estimate based on 133 studies and a total
sample size of 256,310 participants was 51.7% (95% CI: 48.9-54.5).
The heterogeneity was extremely high (I> = 97.8%, p < 0.001),
suggesting considerable variation in prevalence estimates across
studies and regions.

In summary, the figure demonstrates a rigorous study selection
process following PRISMA 2020 guidelines and highlights substantial
regional variation in prevalence estimates, with a global average
indicating that approximately half of the studied population is affected
by the outcome.

Findings: Characteristics of Included Studies and
Regional Subgroup Analysis

From an initial pool of identified records, a total of eligible studies was
included in this systematic review and meta-analysis following the
PRISMA 2020 guidelines (Figure 1). The included studies collectively
represented a large, pooled sample size across different world regions,
forming a robust evidence base for estimating the global burden of the
outcome of interest. Overall, the global pooled prevalence was 51.0%
(95% CI: 48.5-53.5; I> = 97.8%), indicating substantial heterogeneity
across studies and suggesting notable variation in effect estimates.

In the African region, 25 studies were included, comprising a total
sample size of 15,430 participants. Among them, a substantial
proportion contributed to the outcome of interest. The pooled
prevalence in this region was §8.2% (95% CI: 54.1-62.3; I = 96.8%),
indicating a comparatively higher burden and very high heterogeneity
across studies (Supplementary Figure 1). In the Asian region, 42
studies met the inclusion criteria, with a combined sample size of
68,250 participants. The pooled prevalence was 49.8% (95% ClI:
46.5-53.2; I* = 97.1%), reflecting a moderately high burden with

considerable heterogeneity across studies.

In the European region, 36 studies were included, comprising 52,180
participants. The pooled prevalence was 51.6% (95% CI: 48.2-55.0;
I> = 95.9%), indicating a prevalence comparable to the global estimate
and substantial between-study variability (Supplementary Fig. 3).

In the Americas, 30 studies were included with a large, pooled sample
size of 120,450 participants. The pooled prevalence was 47.9% (95%
CI: 43.8-52.1; I* = 96.5%), which is slightly lower compared to other
regions but still reflects a significant burden and high heterogeneity.

Given the consistently high heterogeneity across all regional
estimates, sensitivity analyses were considered appropriate to assess
the robustness of pooled results. Although such analyses generally
reduce heterogeneity to some extent, variability remained high,
suggesting that differences in study design, population characteristics,
and measurement approaches likely contributed to the observed
inconsistency.

Overall, the subgroup analysis indicates that the burden of the
condition varies across regions, with Africa showing the highest
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prevalence, followed by Europe and Asia, while the Americas
demonstrate comparatively lower estimates. However, overlapping
confidence intervals across regions suggest that these differences
should be interpreted cautiously.

DISCUSSION

This systematic review and meta-analysis estimated the global and
regional prevalence of the outcome of interest across four major
geographical regions. Overall, the findings demonstrated a high global
pooled prevalence of 51.0%, indicating that approximately one in
every two individuals included in the analysed studies experienced the
condition. The consistently high prevalence highlights the substantial
public health burden worldwide and underscores the need for effective
preventive strategies, early detection, and appropriate interventions.
Furthermore, the high degree of heterogeneity (I* = 97.8%) indicates
considerable variability among the included studies, suggesting that
differences in study populations, methodologies, healthcare systems,
and regional characteristics contributed to the observed variation.

Regional subgroup analysis revealed important geographical
differences in prevalence. The African region reported the highest
pooled prevalence (58.2%; 95% CIL: 54.1-62.3), indicating a
comparatively greater burden than the other regions. Several factors
may explain this finding, including limited healthcare resources,
inadequate access to preventive and diagnostic services, delayed
treatment, socioeconomic disparities, and a higher prevalence of
behavioural and environmental risk factors. The persistence of very
high heterogeneity (I> = 96.8%) suggests that substantial differences
exist between studies conducted within African countries, reflecting
variations in healthcare infrastructure and population characteristics.

The European region demonstrated a pooled prevalence of 51.6%
(95% CI: 48.2-55.0), which was close to the global estimate. Although
many European countries possess well-developed healthcare systems,
the prevalence remains considerable, indicating that the burden of the
condition is influenced not only by healthcare accessibility but also by
ageing populations, sedentary lifestyles, occupational exposures, and
behavioural risk factors. The high heterogeneity (I* = 95.9%) further
indicates that prevalence varied across different European settings.

The Asian region showed a pooled prevalence 0f49.8% (95% CI: 46.5—
53.2), representing a substantial disease burden despite being slightly
lower than the global estimate. Asia accounted for the largest number
of included studies, reflecting growing research attention within
the region. Rapid urbanisation, changing dietary habits, increasing
sedentary behaviour, environmental exposures, and socioeconomic
inequalities may all contribute to the observed prevalence. The high
heterogeneity (I* = 97.1%) suggests considerable diversity among
Asian populations and healthcare systems.

Among the included regions, the Americas reported the lowest
pooled prevalence (47.9%; 95% CI: 43.8-52.1), although nearly half
of the study population remained affected. The comparatively lower
prevalence may reflect stronger healthcare access, improved disease
awareness, and more effective preventive programmes in several
countries. Nevertheless, the very high heterogeneity (I* = 96.5%)
indicates marked variability between studies conducted across North,
Central, and South America, emphasising that regional averages may
mask important country-specific differences.
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The consistently high heterogeneity observed across all regional
analyses suggests that geographical location alone does not fully
explain the variation in prevalence estimates. Differences in
study design, sampling methods, diagnostic criteria, participant
characteristics, study periods, and methodological quality are likely
to have influenced the pooled estimates. Consequently, future meta-
analyses should explore additional sources of heterogeneity through
subgroup analyses based on factors such as age, sex, study quality,
urban-rural residence, occupation, socioeconomic status, and meta-
regression techniques.

Overall, the findings of this meta-analysis demonstrate that the
condition remains a major global public health challenge, with
prevalence estimates exceeding 50% worldwide and substantial
regional variation. These results highlight the importance of
strengthening prevention programmes, improving early diagnosis and
management, and implementing region-specific public health policies
to reduce the burden of the condition globally.

CONCLUSION

Based on the results of this systematic review and meta-analysis, the
global prevalence of uncontrolled hypertension was high, affecting
more than half of the hypertensive population. Subgroup analysis
by geographical region revealed notable variations, with the highest
prevalence observed in Africa, followed by Europe and Asia, while
the lowest prevalence was reported in the Americas. These findings
highlight substantial regional disparities in blood pressure control
and suggest differences in healthcare access, treatment adherence,
and implementation of hypertension management strategies across
regions. Overall, the results indicate significant gaps in treatment
effectiveness and emphasize the need for strengthened, region-
specific public health interventions. The study underscores the urgent
need to improve hypertension awareness, treatment adherence, and
healthcare delivery systems globally in order to reduce preventable
morbidity and mortality associated with uncontrolled hypertension.
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