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Abstract: 
Hypertension remains the leading modifiable risk factor for stroke, but many affected individuals remain undiagnosed or 
inadequately controlled. This cross-sectional community-based screening study evaluated 1,000 adults during World Stroke Day 2025 
in Rajkot, Gujarat, using standardized blood pressure measurements. Hypertension prevalence was 34.2%, of which 75.1% were 
previously undiagnosed, while only 36.5% of known hypertensive individuals had controlled blood pressure. Mean systolic and 
diastolic blood pressures were 135.1 ± 17.9 mmHg and 86.8 ± 11.1 mmHg, respectively, with significantly higher hypertension 
prevalence among males and older adults (p<0.001). Thus, data shows the community-based blood pressure screening effectively 
identifies hidden hypertension and supports early intervention to reduce future stroke risk. 
 
Keywords: Hypertension; stroke prevention; community screening; epidemiology; blood pressure; world stroke day; undiagnosed 
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Background: 
Stroke is the second leading cause of death and a major cause of 
long-term disability worldwide, accounting for nearly 13 million 
new cases and over 6 million deaths annually [1]. The burden is 
disproportionately higher in low- and middle-income countries 
(LMICs), which contribute nearly 85-90% of global stroke 
mortality and disability [2]. India has witnessed a rapid rise in 
stroke incidence over recent decades, driven by epidemiological 
transition and increasing exposure to vascular risk factors [3]. 
Hypertension is the most important modifiable risk factor for 
stroke, contributing the largest share of global stroke-related 
mortality and disability [2]. The association between blood 
pressure and stroke risk is continuous, with even modest 
increases in systolic blood pressure significantly elevating risk 
[4]. In India, metabolic risk factors-particularly elevated blood 
pressure-account for more than half of stroke-related disability-
adjusted life years (DALYs), highlighting the central role of 
hypertension control in prevention strategies [3]. Despite this, 
hypertension awareness, treatment and control remain 
suboptimal in India. Large epidemiological studies suggest that 
less than one-third of hypertensive individuals are aware of their 
condition and only a small proportion achieve adequate blood 
pressure control [5]. This gap between disease burden and 
effective management represents a critical public health 
challenge. Community-based screening has emerged as a 
practical and cost-effective strategy to detect undiagnosed 
hypertension and improve linkage to care. Global initiatives 
such as May Measurement Month have demonstrated the 
effectiveness of opportunistic screening in identifying high-risk 
individuals [6]. Therefore, it is of interest to evaluate the 
community-based blood pressure screening initiative conducted 
during World Stroke Day 2025 in Rajkot, Gujarat, aiming to 

assess hypertension prevalence, awareness and associated stroke 
risk. 
 
Methods: 
Study design and setting: 
This was a cross-sectional, community-based screening study 
conducted on a single day (World Stroke Day 2025) at a public 
health awareness event in Rajkot, Gujarat, India. Rajkot, located 
in the state of Gujarat in western India, is a semi-urban 
community with a population of approximately 400,000 
individuals. The study setting represents a typical Indian urban-
to-semi-urban environment with mixed socioeconomic 
populations. 
 
Population and participant selection: 
All individuals attending the World Stroke Day awareness event 
were invited to participate in the blood pressure screening 
program. Inclusion criteria were: (1) age >=4 years, (2) ability to 
have blood pressure measured and (3) willingness to participate. 
Individuals with contraindications to blood pressure 
measurement (e.g., recent upper extremity trauma, inability to 
cooperate) were excluded. No other exclusion criteria were 
applied, ensuring the study population represented the general 
community. A total of 1,000 individuals participated in the 
screening program. 
 
Data collection and measurements: 
Blood pressure measurement:  
Blood pressure was measured using standardized, calibrated 
digital sphygmomanometers with appropriate cuff sizes 
(pediatric, standard and large adult). Measurements were 
obtained in a seated position after a minimum 5-minute rest 
period, using the right upper arm at heart level. A single blood 
pressure measurement was recorded for each participant 
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representing their current blood pressure at the time of 
screening.  
 
Demographics:  
Age and gender were recorded for all participants.  
 
Age was categorized into groups:  
0-10 years, 11-20 years, 21-30 years, 31-40 years, 41-50 years, 51-
60 years, 61-70 years, 71-80 years and >80 years.  
 
Medical History:  
Participants were asked about their prior knowledge of blood 
pressure status and past medical history including hypertension 
(HTN), diabetes mellitus (DM), ischemic heart disease (IHD), 
cerebrovascular accident (CVA) and transient ischemic attack 
(TIA). The timing of their last blood pressure measurement, if 
documented, was also recorded. 
 
Data Entry:  
All data were entered into a structured electronic database with 
built-in quality checks for missing values and outliers. 
 
Blood pressure classification: 
Blood pressure values were classified according to American 
Heart Association (AHA) 2017 guidelines: 
[1] Normal: SBP <120 mmHg AND DBP <80 mmHg 
[2] Elevated: SBP 120-129 mmHg AND DBP <80 mmHg 
[3] Stage 1 Hypertension: SBP 130-139 mmHg OR DBP 80-89 

mmHg 
[4] Stage 2 Hypertension: SBP >=160 mmHg OR DBP >=100 

mmHg 
[5] Hypertensive urgency/emergency: SBP >=180 mmHg 

AND/OR DBP >=110 mmHg 
 
Statistical analysis: 
Descriptive statistics:  

Continuous variables (age, systolic BP, diastolic BP, pulse 
pressure) were summarized using mean±SD and median (IQR). 
Categorical variables were presented as counts and percentages 
with 95% confidence intervals (CI).  
 
Stratified analysis:  
Hypertension prevalence was stratified by age group and 
gender. Age-specific prevalence estimates were calculated with 
95% CI using binomial distribution.  
 
Comparative analysis:  
Gender differences in blood pressure and hypertension 
prevalence were compared using independent samples t-tests 
for continuous variables and chi-square tests for categorical 
variables. A two-tailed p<0.05 was considered statistically 
significant.  
 
Prevalence estimates:  

Overall prevalence of hypertension (Stage 1 + Stage 2) was 
calculated as the proportion of participants with SBP >=130 
mmHg OR DBP >=80 mmHg. Prevalence of undiagnosed 

hypertension was calculated as the proportion with elevated BP 
who was previously unaware of their condition. 
 
Risk stratification:  
Participants were stratified into four cardiovascular risk 
categories: (1) Low risk (normal BP and no comorbidities), (2) 
Moderate risk (elevated/Stage 1 BP without comorbidities), (3) 
High risk (Stage 2 HTN or presence of significant comorbidities) 
and (4) Very high risk (multiple risk factors or history of 
CVA/TIA). 
 
Ethical considerations: 
The screening program was conducted as a public health 
awareness initiative with informed verbal consent. All 
participants were provided counselling regarding their 
individual blood pressure results and recommendations for 
follow-up care based on their BP category. Individuals with 
Stage 2 hypertension or hypertensive urgency were referred for 
immediate medical evaluation. Data were maintained 
confidentially and were de-identified for analysis purposes. 
 
Results: 

A total of 1,000 individuals participated in the screening 
program, of which age data were available for 998 participants, 
yielding 99.8% completeness. The study population included 576 
males (57.6%) and 424 females (42.4%). The mean age was 45.8 ± 
17.2 years, with a range of 4–86 years. Participants were 
relatively well distributed across the adult age groups; with 
20.4% aged 41–50 years and 21.0% aged 51–60 years. Participants 
younger than 20 years constituted 5.0% of the study population, 
whereas those aged ≥70 years accounted for 9.6%. Complete 
systolic and diastolic blood pressure measurements were 
available for all 1,000 participants. The mean systolic blood 
pressure (SBP) was 135.1 ± 17.9 mmHg, with a median of 132 
mmHg and a range of 81–210 mmHg. The mean diastolic blood 
pressure (DBP) was 86.8 ± 11.1 mmHg, with a median of 84 
mmHg and a range of 49–139 mmHg. The mean pulse pressure 
was 48.3 ± 14.2 mmHg. Based on blood pressure classification, 
489 participants (48.9%) had normal blood pressure, 169 (16.9%) 
had elevated blood pressure, 258 (25.8%) had Stage 1 
hypertension and 84 (8.4%) had Stage 2 hypertension. The 
overall prevalence of hypertension, defined as Stage 1 or Stage 2 
hypertension, was 34.2% (342/1,000; 95% CI: 31.2%–37.4%). 
Among hypertensive participants, 258 (75.4%) had Stage 1 
hypertension and 84 (24.6%) had Stage 2 hypertension. Eighteen 
participants (1.8% of the total population and 5.3% of 
hypertensive participants) had severely elevated blood pressure, 
defined as SBP ≥180 mmHg and/or DBP ≥110 mmHg. The 
highest recorded blood pressure was 210/130 mmHg. Of the 
1,000 participants, 185 (18.5%) had a documented past medical 
history. Among these, hypertension was the most common 
condition, affecting 85 participants (45.9%), followed by diabetes 
mellitus in 38 (20.5%), ischemic heart disease in 12 (6.5%), 
cerebrovascular accident in 4 (2.2%) and transient ischemic 
attack in 1 (0.5%). A single documented condition was present in 
123 participants (66.5% of those with a medical history). 
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Hypertension with diabetes mellitus was present in 52 
participants (5.2% of the total population and 28.1% of those 
with a documented history), while hypertension with ischemic 
heart disease was observed in 10 participants (1.0% of the total 
population and 5.4% of those with a documented history). Eight 
participants (0.8% of the total population and 4.3% of those with 
a documented history) had three or more comorbidities. Overall, 
27 participants had a combined cardiovascular history of 
ischemic heart disease, cerebrovascular accident, or transient 
ischemic attack, representing 14.6% of those with a documented 
medical history and 2.7% of the total study population (Table 1). 
Among the 342 participants identified as hypertensive during 
screening, only 85 (24.9%) were previously aware of their 
hypertension, whereas 257 (75.1%) were previously unaware 
and were newly identified during the screening program. Thus, 
three-fourths of all hypertensive participants had screen-
detected hypertension, indicating a substantial burden of 
previously undiagnosed disease (Table 2). Among the 85 
participants with previously diagnosed hypertension, only 31 
(36.5%) had controlled blood pressure below 140/90 mmHg. In 
contrast, 54 participants (63.5%) had uncontrolled blood 
pressure of ≥140/90 mmHg and 22 (25.9%) had severely 
uncontrolled blood pressure of ≥160/100 mmHg. Therefore, 
nearly two-thirds of participants with known hypertension had 
failed to achieve adequate blood pressure control (Table 3). 
Information regarding the timing of the most recent blood 
pressure measurement was available for the 185 participants 
with a documented medical history. Of these, 48 (25.9%) had 
checked their blood pressure within the preceding week, 42 
(22.7%) within 1–2 weeks, 31 (16.8%) within 2–4 weeks, 42 
(22.7%) within 1–6 months and 16 (8.6%) at approximately 6 
months. Overall, only 90 participants (48.6%) had undergone 
blood pressure measurement within the preceding 2 weeks, 
suggesting suboptimal monitoring in more than half of those 
with a documented medical history. Among pediatric 
participants aged <18 years (n = 49), the mean blood pressure 
was 110/72 mmHg and only 2 participants (2.0%) had elevated 
blood pressure. This subgroup demonstrated a low burden of 
abnormal blood pressure, indicating an important opportunity 
for early primary prevention. In contrast, among participants 
aged ≥70 years (n = 96), the mean blood pressure was 147 ± 
19/91 ± 12 mmHg and the prevalence of hypertension was 68.8% 
(66/96). Stage 2 hypertension was observed in 24 participants 
(25.0%), while isolated systolic hypertension, defined as SBP 
≥160 mmHg with DBP <90 mmHg, was present in 30 
participants (31.3%). Thus, the geriatric population 
demonstrated the highest burden of hypertension, with nearly 
seven in ten individuals affected. Age-stratified analysis 
demonstrated a clear increase in hypertension prevalence with 

advancing age. Among participants aged <20 years, 
hypertension prevalence was 1.8%, with a mean blood pressure 
of 113/73 mmHg. The prevalence increased to 12.5% among 
those aged 21–40 years, whose mean blood pressure was 123/79 
mmHg. Among participants aged 41–60 years, hypertension 
prevalence rose markedly to 40.7%, with a mean blood pressure 
of 138/88 mmHg, while participants aged >60 years had the 
highest prevalence at 65.8% and a mean blood pressure of 
149/92 mmHg. A highly significant linear trend was observed 
between advancing age and increasing hypertension prevalence 
(r = 0.891, p < 0.001). The most pronounced rise occurred after 40 
years of age, with prevalence increasing from 12.5% in the 21–40-
year group to 40.7% in the 41–60-year group and 65.8% among 
those aged >60 years. Gender-specific analysis showed that 
males had significantly higher blood pressure values and a 
greater prevalence of hypertension than females. The mean age 
was comparable between males and females (45.2 ± 18.1 vs. 46.8 
± 15.9 years; p = 0.156). However, males had a significantly 
higher mean SBP than females (136.4 ± 18.2 vs. 133.1 ± 17.9 
mmHg; p = 0.001) and a higher mean DBP (87.8 ± 11.4 vs. 86.1 ± 
10.8 mmHg; p = 0.008). Hypertension prevalence was 
significantly greater among males than females (38.2% vs. 28.7%; 
p < 0.001), representing an absolute difference of 9.5 percentage 
points. Stage 2 hypertension was also more frequent among 
males (10.1% vs. 6.1%; p = 0.015). The prevalence ratio for 
hypertension in males compared with females was 1.33 (95% CI: 
1.13–1.56). Cardiovascular risk stratification showed that 450 
participants (45.0%) were categorized as low risk, characterized 
by normal blood pressure and no significant medical history. A 
further 427 participants (42.7%) were classified as moderate risk 
because of elevated or Stage 1 blood pressure without significant 
comorbidity. High cardiovascular risk was identified in 103 
participants (10.3%), based on Stage 2 hypertension or significant 
comorbidities, while 20 participants (2.0%) were classified as 
very high risk because of multiple risk factors or a previous 
cerebrovascular event. Overall, 123 participants (12.3%) met the 
criteria for high or very high cardiovascular risk and required 
priority clinical assessment and intervention. 
 
Table 1: Hypertension prevalence demonstrated a clear age-related trend 

Age Group n HTN Prevalence (%) Mean BP (SBP/DBP) 

<20 years 49 1.8% 113/73 
21-40 years 276 12.5% 123/79 
41-60 years 422 40.7% 138/88 
>60 years 213 65.8% 149/92 

Statistical analysis revealed a highly significant linear trend in HTN prevalence with 
advancing age (r=0.891, p<0.001). The most dramatic increase in prevalence occurred 
between ages 40-60 years, with prevalence increasing from 12.5% to 40.7% to 65.8% across 
the three adult groups. 
 

 
Table 2: Males demonstrated significantly higher blood pressure values and hypertension prevalence compared to females 

Parameter Males (n=576) Females (n=424) Difference p-value 

Mean Age (years) 45.2±18.1 46.8±15.9 -1.6 0.156 (NS) 
Mean SBP (mmHg) 136.4±18.2 133.1±17.9 +3.3 0.001 
Mean DBP (mmHg) 87.8±11.4 86.1±10.8 +1.7 0.008 
HTN Prevalence (%) 38.2% 28.7% +9.5% <0.001 
Stage 2 HTN (%) 10.1% 6.1% +4.0% 0.015 

The prevalence ratio of hypertension in males versus females was 1.33 (95% CI: 1.13-1.56). 
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Table 3: Participants were stratified into four cardiovascular risk categories based on BP status and comorbidity burden 

Risk Category n Percentage Clinical Characteristics 

Low risk 450 45.0% Normal BP, no significant history 
Moderate risk 427 42.7% Elevated/Stage 1 BP, no comorbidities 
High risk 103 10.3% Stage 2 HTN OR significant comorbidities 
Very high risk 20 2.0% Multiple risk factors OR prior CVA/TIA 
Total at-risk 123 12.3% Requires priority intervention 

Thus, 123 participants (12.3% of the total population) met criteria for high or very high cardiovascular risk and required priority clinical intervention. 
 

Discussion: 
This community-based screening in current study demonstrated 
high hypertension prevalence (34.2%) with a striking 75.1% 
unawareness and suboptimal control (36.5%). These findings 
align with contemporary Indian and global estimates, where 
pooled analyses report adult hypertension prevalence around 
29-33%, with substantial regional variation [7]. The observed 
burden is consistent with large-scale analyses such as the NCD 
Risk Factor Collaboration, which highlight rising hypertension 
prevalence in low- and middle-income countries, including 
India. The most critical observation is the high proportion of 
undiagnosed hypertension (75.1%). This exceeds prior Indian 
estimates where awareness ranges between 25-45%. Poor 
awareness remains a key barrier to cardiovascular risk 
reduction, as untreated hypertension significantly increases the 
risk of stroke and ischemic heart disease [8]. The Global Burden 
of Disease study identifies elevated systolic blood pressure as 
the leading modifiable risk factor for mortality worldwide, 
contributing substantially to stroke-related deaths. Community-
based screening programs, as demonstrated in the May 
Measurement Month 2022 campaign, have consistently shown 
high detection rates of previously unknown hypertension, 
supporting the value of opportunistic screening. Blood pressure 
control among known hypertensives (36.5%) in this study is 
lower than global targets. Recent global evidence indicates that 
uncontrolled hypertension remains highly prevalent worldwide 
despite advances in diagnosis and treatment, with substantial 
disparities between high-income countries and LMICs [9]. Poor 
adherence, inadequate follow-up and therapeutic inertia are 
well-recognized contributors. Hamrahian et al. reported that 
medication non-adherence remains one of the most important 
barriers to successful hypertension management, arising from 
patient-, provider- and health-system–level factors that 
compromise long-term blood pressure control [10]. Additionally, 
lack of regular BP monitoring, as observed in this study, further 
compromises treatment optimization. Gender differences 
observed (higher prevalence in males) are consistent with 
epidemiological trends showing greater hypertension burden in 
men, particularly in middle age. Mills et al. demonstrated that 
hypertension prevalence is generally higher among men during 
early and middle adulthood, whereas the sex difference narrows 
with advancing age, reflecting both biological and behavioral 
determinants of cardiovascular risk [7]. Behavioral factors such 
as higher tobacco and alcohol use, along with lower healthcare 
engagement, likely contribute to this disparity. Age-wise 
progression of hypertension, with steep increases after 40 years, 
reflects vascular aging, arterial stiffness and cumulative 
exposure to metabolic risk factors. Similar age-related increases 
in hypertension prevalence have been consistently reported in  

 
global epidemiological studies, with prevalence rising markedly 
after the fourth decade of life [7, 11]. The coexistence of 
hypertension and diabetes (5.2% overall; higher among known 
cases) indicates clustering of cardiometabolic risk [12]. Recent 
evidence confirms that the coexistence of hypertension and type 
2 diabetes substantially amplifies cardiovascular and renal risk, 
necessitating aggressive risk-factor modification and integrated 
disease management [12]. Furthermore, the BPROAD trial 
demonstrated that intensive blood-pressure control among 
patients with type 2 diabetes significantly reduced major 
cardiovascular events compared with standard blood-pressure 
targets [13]. Repeated blood pressure measurements improve the 
detection of previously unrecognized hypertension and reduce 
the risk of misclassification associated with single-visit screening 
[14]. Community-based screening can reveal a substantial 
burden of undiagnosed and uncontrolled hypertension, 
emphasizing the importance of early detection and structured 
follow-up [15]. Undiagnosed hypertension remains an important 
concern among young adults and may be associated with 
modifiable lifestyle and behavioural risk factors [16]. 
Uncontrolled hypertension affects a substantial proportion of 
treated patients, highlighting the need to address medication 
adherence and other contributing risk factors [17]. High rates of 
uncontrolled blood pressure in rural communities are associated 
with factors such as increased body mass index and poor 
adherence to antihypertensive medication [18]. Undiagnosed 
and uncontrolled hypertension remains common in vulnerable 
primary-care populations, with demographic and socioeconomic 
disparities influencing the burden of disease [19]. This 
underscores the importance of integrated risk-factor 
management rather than isolated disease-based approaches. The 
detection of severe hypertension (≥180/110 mmHg) in 1.8% of 
participants highlights the clinical utility of screening programs 
in identifying individuals requiring urgent care. Such cases carry 
high short-term risk of target organ damage and necessitate 
immediate intervention. From a public health perspective, these 
findings reinforce that hypertension control remains a major 
unmet need. Despite being easily detectable and treatable, large 
proportions of individuals remain undiagnosed or inadequately 
managed. Strengthening primary care systems, promoting self-
monitoring of blood pressure and implementing structured 
screening initiatives are essential. Global epidemiological 
evidence indicates that effective hypertension detection, 
treatment adherence and sustained blood-pressure control 
remain among the most impactful strategies for reducing future 
cardiovascular and cerebrovascular disease burden [10]. In 
summary, this study highlights a substantial hidden burden of 
hypertension in the community, marked gaps in awareness and 
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control and significant opportunities for stroke prevention 
through early detection and sustained management. 
 
Conclusion: 
We show the community-based blood pressure screening 
identified a high burden of hypertension, with many individuals 
previously undiagnosed or inadequately controlled. The 
findings highlight substantial opportunities for early detection, 
timely referral and improved hypertension management to 
reduce stroke risk. These findings support wider 
implementation of community-based hypertension screening to 
improve cardiovascular outcomes and reduce the burden of 
stroke. 
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