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ABSTRACT

Background.  Hypertension and  pre-hypertension are  increasingly prevalent in  India and  contribute significantly 
to cardiovascular morbidity and mortality. Physical inactivity is a major modifiable risk factor influencing blood pressure 
regulation, particularly among young adults and healthcare populations.
Aim.  To assess the prevalence of normotension, pre-hypertension, and hypertension and to evaluate the correlation 
between blood pressure and physical activity among adults aged 18–60 years at Rajasthan University of Health Sci-
ences, College of Medical Sciences, Jaipur.
Materials and methods.  A cross-sectional observational study was conducted among 700 participants. Blood pres-
sure was measured using a standard mercury sphygmomanometer. Physical activity was assessed using the World 
Health Organization Global Physical Activity Questionnaire. Participants were categorized into inactive, moderately 
active, and vigorously active groups. Statistical analysis was performed using SPSS version 16.0.
Results.  The prevalence of normotension, pre-hypertension, and hypertension was 65 %, 34.85 %, and 0.02 %, 
respectively. Nearly half of the participants (46.2 %) were physically inactive. Pre-hypertension was significantly more 
common among physically inactive individuals. Increased levels of physical activity were associated with lower mean 
systolic and diastolic blood pressure values.
Conclusion.  Physical inactivity is  strongly associated with  elevated blood pressure. Early lifestyle modification 
with emphasis on regular physical activity can prevent progression from pre-hypertension to hypertension and reduce 
future cardiovascular risk.
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КОРРЕЛЯЦИЯ АРТЕРИАЛЬНОГО ДАВЛЕНИЯ С ФИЗИЧЕСКОЙ АКТИВНОСТЬЮ 
СРЕДИ ВЗРОСЛЫХ В МЕДИЦИНСКОМ КОЛЛЕДЖЕ УНИВЕРСИТЕТА 

МЕДИЦИНСКИХ НАУК РАДЖАСТХАНА, ДЖАЙПУР

Тьяги А., Каккер С., Сабу Н., Кумар М.

Раджастханский университет медицинских наук, Колледж медицинских наук, 302033, Сектор 18, Кумбха Марг, 
Пратап Нагар, Джайпур, Раджастхан, Индия 

АННОТАЦИЯ

Актуальность.  Гипертония и предгипертония становятся всё более распространёнными в Индии и вносят 
значительный вклад в сердечно-сосудистую заболеваемость и смертность. Физическая неактивность является 
основным модифицируемым фактором риска, влияющим на регуляцию артериального давления, особенно 
среди молодых взрослых и населения, нуждающегося в медицинской помощи.
Цель.  Оценить распространённость нормотонии, предгипертонии и гипертонии, а также оценить корреляцию 
между артериальным давлением и физической активностью среди взрослых в возрасте 18–60 лет в Меди-
цинском колледже Университета медицинских наук Раджастхана, Джайпур.
Материалы и методы.  Было проведено поперечное обсервационное исследование с участием 700 человек. 
Артериальное давление измерялось с помощью стандартного ртутного сфигмоманометра. Физическая актив-
ность оценивалась с использованием Глобального вопросника физической активности Всемирной организации 
здравоохранения. Участники были разделены на группы: малоактивные, умеренно активные и интенсивно 
активные. Статистический анализ проводился с использованием SPSS версии 16.0.
Результаты.  Распространённость нормотонии, предгипертонии и гипертонии составила 65 %, 34,85 % и 0,02 % 
соответственно. Почти половина участников (46,2 %) были физически неактивны. Предгипертония значительно 
чаще встречалась среди физически неактивных людей. Повышенный уровень физической активности был 
связан с более низкими средними значениями систолического и диастолического артериального давления.
Заключение.  Физическая неактивность тесно связана с  повышенным артериальным давлением. Ранняя 
модификация образа жизни с акцентом на регулярную физическую активность может предотвратить переход 
от предгипертонии к гипертензии и снизить будущий сердечно-сосудистый риск.

Ключевые слова:  артериальное давление, физическая активность, предгипертония, Глобальный опросник 
физической активности (GPAQ), гипертония
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INTRODUCTION

Blood pressure is  a  vital physiological parame-
ter that reflects the force exerted by circulating blood 
on the arterial walls during the cardiac cycle. It is ex-
pressed as  systolic blood pressure (SBP), represent-
ing the  peak arterial pressure during ventricular sys-
tole, and diastolic blood pressure (DBP), representing 
the lowest arterial pressure during ventricular diastole. 
Regulation of blood pressure involves complex inter-
actions between cardiac output, total peripheral resist-
ance, blood volume, arterial compliance, and neurohor-
monal mechanisms. Persistent elevation of blood pres-
sure beyond physiological limits leads to hypertension, 
a major modifiable risk factor for cardiovascular, cere-
brovascular, and renal diseases [1].

Hypertension is  frequently preceded by  a  transi-
tional phase termed pre-hypertension [2], character-
ized by blood pressure levels above normal but below 
the diagnostic threshold for hypertension. Individuals 
with  pre-hypertension are  at  significantly higher risk 
of  progressing to  overt hypertension and  developing 
cardiovascular complications [3]. Early detection dur-
ing this stage is crucial, as lifestyle modification can ef-
fectively delay or prevent disease progression.

Prevalence of hypertension and pre-hypertension
Hypertension is one of the most prevalent non-com-

municable diseases globally. According to  the World 
Health Organization, approximately 1.13 billion peo-
ple worldwide suffer from hypertension [4], with near-
ly two-thirds living in low- and middle-income coun-
tries. Globally, raised blood pressure is  responsible 
for an estimated 7.6 million premature deaths annual-
ly [5] primarily due to ischemic heart disease and stroke. 
The  global age-standardized prevalence of  hyperten-
sion is  reported to  be approximately 31.9  % in  men 
and 30.1 % in women [6] while pre-hypertension affects 
nearly one-third of the adult population.

In India, the burden of hypertension has increased 
substantially over the past few decades due to epidemi-
ological transition, urbanization, and  lifestyle chang-
es. Community-based studies report that the  preva-
lence of hypertension among Indian adults ranges from 
22 to 33 %, while pre-hypertension affects 30–50 % 
of the population [7–9]. The Indian Council of Medical 
Research (ICMR) and other national surveys have dem-
onstrated a consistent rise in hypertension prevalence 
across both urban and rural populations, with increas-
ing involvement of younger age groups [10]. Hyperten-
sion contributes significantly to cardiovascular morbid-
ity and mortality in India, accounting for nearly 45 % 
of deaths due to heart disease and 51 % of deaths 
due to stroke [11].

At the regional level, studies from Rajasthan have 
reported a  prevalence of  hypertension ranging from 
18 to 26 %, with pre-hypertension affecting more than 
40–50 % of adults, particularly in urban and semi-ur-
ban settings [12]. These findings indicate a substantial 

hidden burden of elevated blood pressure and highlight 
the need for early preventive strategies in institutional 
and community settings.

Physical activity and blood pressure
Physical inactivity has emerged as one of the most 

important modifiable risk factors for hypertension. Phys-
ical activity is defined as any bodily movement produced 
by skeletal muscles that results in energy expenditure. 
Regular physical activity plays a critical role in blood 
pressure regulation by  reducing sympathetic nervous 
system activity, improving endothelial function, enhanc-
ing arterial compliance, and decreasing total peripher-
al resistance [13]. Acute exercise leads to transient in-
creases in systolic blood pressure proportional to car-
diac output, whereas chronic physical activity results 
in sustained reductions in resting blood pressure [14].

Conversely, sedentary behavior is associated 
with increased sympathetic tone, insulin resistance, obe-
sity, and activation of the renin – angiotensin – aldos-
terone system, all of which contribute to elevated blood 
pressure [15]. Epidemiological studies have consistently 
demonstrated lower prevalence of hypertension and bet-
ter cardiovascular outcomes among individuals engag-
ing in moderate to vigorous physical activity compared 
to physically inactive individuals [16].

Young adults, particularly medical students 
and healthcare workers, represent a vulnerable popula-
tion due to academic stress, long working hours, sed-
entary habits, and inadequate physical activity. Despite 
better health awareness, this group often exhibits a high 
prevalence of pre-hypertension, which increases long-
term cardiovascular risk if left unaddressed [17].

Arterial hypertension represents a major global pub-
lic health challenge and  is a  leading cause of cardio-
vascular morbidity and mortality worldwide. Although 
the association between elevated blood pressure and sed-
entary lifestyle is well established, recent evidence em-
phasizes the need for region-specific and population-spe-
cific data to guide preventive strategies. In low- and mid-
dle-income countries such as India, rapid urbanization, 
academic stress, and lifestyle transitions have contribut-
ed to increasing physical inactivity, particularly among 
young adults and healthcare-associated populations. In-
stitutional settings such as medical colleges represent 
a unique environment where early cardiovascular risk 
factors may remain undetected despite adequate health 
awareness. Therefore, examining the graded relation-
ship between physical activity levels and blood pres-
sure categories in  this population provides clinically 
relevant evidence for early screening and targeted life-
style interventions.

Given the  rising prevalence of  pre-hypertension 
and hypertension and  the pivotal role of physical ac-
tivity in blood pressure regulation, it is essential to ex-
amine the relationship between physical activity levels 
and blood pressure in institutional populations. There-
fore, the present study was undertaken to assess the prev-
alence of normotension, pre-hypertension, and hyperten-
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sion and to evaluate the correlation between blood pres-
sure and physical activity among adults at RUHS Col-
lege of Medical Sciences, Jaipur.

MATERIALS AND METHODS

Study design
This study was conducted as a cross-sectional ob-

servational study to assess the prevalence of normoten-
sion, pre-hypertension, and hypertension and to evalu-
ate the association between blood pressure and physi-
cal activity among adults.

Study setting
The  study was  carried  out in  the  Department 

of  Physiology, RUHS College of  Medical Sciences 
and Associated Hospitals, Jaipur, Rajasthan, a ter-
tiary care teaching institution catering to a diverse pop-
ulation.

Study duration
The duration of the study was six months, includ-

ing participant recruitment, data collection, and analysis.

Study population
The study population consisted of adults aged 18–

60 years, including:
•  Medical and paramedical students;
•  Teaching and non-teaching staff;
•  Hospital support staff such as guards and laborers.

Study universe and sample size
The  study universe comprised approximate-

ly 1300  eligible individuals from RUHS College 
of Medical Sciences and Associated Hospitals. Among 
this population, a total of 700 participants were select-
ed for the study.

The  sample size was  calculated using prevalence 
data from previous studies with a 95 % confidence in-
terval and 80 % power, accounting for a 10 % non-
response rate.

Sampling technique
Participants were selected using a convenience sam-

pling method, based on  availability and  willingness 
to participate during the study period.

Inclusion criteria
•  Age between 18 and 60 years;
•  Provided written informed consent;
•  Apparently healthy individuals, including smo

kers and alcohol consumers.

Exclusion criteria
•  Pregnancy;
•  Presence of  known cardiovascular diseases 

such as ischemic heart disease, coronary artery disease, 
or stroke;

•  Presence acute or chronic kidney disease;
•  Already diagnosed hypertension, or intake of an-

tihypertensive medications, including diuretics, beta-
blockers, angiotensin-converting enzyme inhibitors, an-
giotensin receptor blockers, calcium channel blockers, 
or renin inhibitors.

Ethical considerations
Ethical clearance was  obtained from the  Institu-

tional Ethics Committee of RUHS College of Medi-
cal Sciences (Approval No. EC/P-62/2021). All partic-
ipants were informed about the purpose and procedures 
of the study, and written informed consent was obtained 
prior to data collection. Confidentiality and anonymity 
of participants were strictly maintained.

Data collection methods
Socio-demographic and socioeconomic assessment
Data on age, gender, religion, marital status, edu-

cation, occupation, and residence (urban/rural/semi-ur-
ban) were collected using a pre-tested, self-adminis-
tered questionnaire.

Socioeconomic status was assessed using the Mod-
ified Kuppuswamy Socioeconomic Scale (2021), 
which is based on:

•  Education of the head of the family;
•  Occupation of the head of the family;
•  Monthly per capita family income.
Participants were categorized into upper, upper-mid-

dle, lower-middle, upper-lower, and lower socioeconom-
ic classes based on the total score.

Anthropometric measurements
Anthropometric measurements were performed ac-

cording to National Health and Nutrition Examina-
tion Survey (NHANES) guidelines.

Height
Height was measured to the nearest 0.1 cm using 

a standard stadiometer. Participants were asked to stand 
barefoot with  heels, buttocks, and  occiput touching 
the stadiometer.

Weight
Body weight was measured to the nearest 0.1 kg us-

ing a calibrated digital weighing scale, with participants 
wearing light clothing and no footwear.

Body Mass Index (BMI)
BMI was calculated using Quetelet’s formula:

2

2

(kg)
(kg/m )

(m)

Weight
BMI

Height
�

BMI was classified according to WHO adult BMI 
classification.

Waist and hip circumference
Waist circumference was  measured midway be-

tween the lower margin of the last palpable rib and the il-
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iac crest at  the  end of  expiration. Hip circumference 
was measured at  the widest part over the greater tro-
chanters.

Waist-to-Hip Ratio (WHR)
WHR was calculated as waist circumference divid-

ed by hip circumference. Truncal obesity was defined 
as WHR > 0.95 in males and > 0.85 in females.

Blood pressure measurement
Blood pressure was measured using a standard mer-

cury sphygmomanometer following American Heart 
Association guidelines.

Procedure
•  Participants were seated comfortably with back 

supported and feet flat on the floor.
•  A rest period of at least 5 minutes was ensured be-

fore measurement.
•  Measurements were taken on  the  left arm, sup-

ported at heart level.
•  An appropriately sized cuff was applied with the low-

er edge placed 2–3 cm above the cubital fossa.

Methods
1.  Palpatory method:  used to  estimate systolic 

blood pressure.
2.  Auscultatory method:  systolic BP was record-

ed at Korotkoff Phase I and diastolic BP at Phase V.
Blood pressure was recorded in three positions: su-

pine, sitting, and standing. The average of the readings 
was used for analysis.

Blood pressure was classified according to Ministry 
of Health and Family Welfare Guidelines into normo-
tension, pre-hypertension, and hypertension.

Assessment of physical activity
Physical activity was  assessed using the  World 

Health Organization Global Physical Activity Ques-
tionnaire (GPAQ).

The questionnaire evaluates physical activity across 
three domains: activity at work, travel to and from plac-
es, and recreational activities.

Physical activity levels were expressed as Metabolic 
Equivalent of Task (MET) minutes per week. Based 
on GPAQ scoring protocol, participants were catego-
rized into: physically inactive (sedentary); moderately 
active; vigorously active.

Assessment of stress
Perceived stress was assessed using the Perceived 

Stress Scale (PSS-10) developed by Cohen et al. Scores 
range – from 0 to 40. Stress levels were categorized 
as: mild stress (0–13 points), moderate stress (14–26), 
and severe stress (27–40).

Statistical analysis
Data were entered into Microsoft Excel and  an-

alyzed using SPSS version 16.0 (Chicago, USA). 

Normality of  data was  assessed using the  Shap-
iro – Wilk test. Continuous variables were expressed 
as  mean  ±  standard deviation. Categorical varia-
bles were expressed as  frequency and  percentage. 
Pearson’s correlation coefficient was  calculated be-
tween continuous variables, namely physical activity 
expressed as GPAQ-derived MET-minutes per week 
and  systolic and  diastolic blood pressure values 
(mmHg), across the entire study population. Although 
participants were  categorized into physically inac-
tive, moderately active, and vigorously active groups 
for descriptive analysis, correlation analysis was per-
formed using continuous physical activity scores rather 
than  roup categories to allow valid estimation of line-
ar associations. A p-value < 0.05 was considered sta-
tistically significant.

RESULTS

The present observational study conducted in the De-
partment of  Physiology, RUHS College of  Medical 
Sciences and  Associated Hospitals, Jaipur, includ-
ed 700  participants aged 18–60  years (mean age – 
22.77 ± 6.67 years), comprising 395 males and 305 fe-
males. Based on Ministry of Health and Family Welfare 
criteria, the prevalence of normotension, pre-hyperten-
sion, and hypertension was 65 %, 34.71 %, and 0.29 %, 
respectively.

Anthropometric parameters
Anthropometric measurements including height, 

weight, body mass index (BMI), waist circumference 
(WC), hip circumference (HC), and  waist/hip ratio 
(WHR) were  recorded for all participants using stan
dard procedures.

T A B L E   1

DESCRIPTIVE STATISTICS OF ANTHROPOMETRIC 
PARAMETERS (N = 700)

Parameter Mean ± SD

Height, cm 168.4 ± 8.7

Weight, kg 63.2 ± 11.4

Body mass index, kg/m2 22.3 ± 3.9

Waist circumference, cm 87.4 ± 13.3

Hip circumference, cm 94.9 ± 13.6

Waist/hip ratio 0.92 ± 0.002

Physical activity was assessed using the WHO Glob-
al Physical Activity Questionnaire (GPAQ), and blood 
pressure was  classified according to  the  Ministry 
of Health and Family Welfare guidelines. The associa-
tion between physical activity levels and blood pressure 
status is presented below.
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T A B L E   2

DISTRIBUTION OF PHYSICAL ACTIVITY LEVELS 
AMONG STUDY PARTICIPANTS (N = 700)

Physical activity level n %

Physically inactive 324 46.2

Moderately active 216 30.85

Vigorously active 160 22.95

Total 700 100

Nearly half of the participants were physically inac-
tive, indicating a high prevalence of sedentary lifestyle 
in the study population. This is concerning, as physical 
inactivity at a young age increases the risk of pre-hy-
pertension and future cardiovascular disease. The fin
ding highlights the need for early lifestyle interventions 
to promote regular physical activity.

T A B L E   3

DISTRIBUTION OF BLOOD PRESSURE CATEGORIES 
(N = 700)

Blood pressure category n %

Normotensive 455 65 

Pre-hypertensive 243 35.71 

Hypertensive 2 0.29 

Total 700 100

Most participants were normotensive (65 %), re-
flecting the young and generally healthy study pop-
ulation. However, more than one-third (35.71  %) 

were pre-hypertensive, indicating a substantial hid-
den cardiovascular risk. Only a  very small propor-
tion (0.29 %) were hypertensive, underscoring the im-
portance of early screening and preventive lifestyle 
measures.

Pre-hypertension was most prevalent among physi-
cally inactive participants (42.3 %) and decreased.

Mean systolic and diastolic blood pressure values 
demonstrated a clear inverse relationship with phys-
ical activity levels, decreasing progressively from 
inactive to vigorously active participants. Physical-
ly inactive individuals recorded the  highest mean 
blood pressure values, indicating greater cardiovas-
cular risk. In contrast, participants engaging in mod-
erate to  vigorous physical activity exhibited lower 
resting blood pressure, reflecting the beneficial ef-
fects of regular exercise on vascular tone and auto-
nomic regulation. This trend highlights the protec-
tive role of physical activity in maintaining optimal 
blood pressure levels.

T A B L E  6

CORRELATION BETWEEN PHYSICAL ACTIVITY LEVEL 
AND BLOOD PRESSURE

Variable pair
Correlation 

coefficient (r)
p

Physical activity vs. systolic BP –0.31 < 0.05

Physical activity vs. diastolic BP –0.28 < 0.05

A  statistically significant negative correlation 
was observed between physical activity levels and both 
systolic and  diastolic blood pressure, indicating that 
higher physical activity is associated with lower blood 
pressure.

T A B L E   4

ASSOCIATION BETWEEN PHYSICAL ACTIVITY AND BLOOD PRESSURE STATUS

Physical activity level Normotensive, n (%) Pre-hypertensive, n (%) Hypertensive, n (%) Total

Physically inactive 186 (57.4) 137 (42.3) 1 (0.3) 324

Moderately active 152 (70.4) 64 (29.6) 0 (0.0) 216

Vigorously active 117 (73.1) 42 (26.3) 1 (0.6) 160

Total 455 243 2 700

T A B L E   5

MEAN BLOOD PRESSURE VALUES ACCORDING TO PHYSICAL ACTIVITY LEVEL

Physical activity level
Mean systolic blood pressure, 

mmHg ± SD
Mean diastolic blood pressure, 

mmHg ± SD

Physically inactive 121.3 ± 7.9 80.2 ± 5.8

Moderately active 117.1 ± 7.2 77.6 ± 5.4

Vigorously active 114.6 ± 6.8 75.9 ± 5.1
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DISCUSSION

The present study was conducted to evaluate the re-
lationship between blood pressure and physical activity 
among adults attending RUHS College of Medical Sci-
ences and  Associated Hospitals, Jaipur. The  findings 
of  the study highlight a substantial burden of pre-hy-
pertension and a high prevalence of physical inactivi-
ty in a predominantly young population, emphasizing 
the importance of early preventive interventions.

In the present study, 65 % of participants were nor-
motensive, while 34.71  % were pre-hypertensive, 
and only 0.29 % were hypertensive. The high preva-
lence of pre-hypertension observed is clinically signi
ficant, as pre-hypertension is a well-recognized precur-
sor to established hypertension and future cardiovascu-
lar disease. Similar prevalence rates of pre-hypertension 
among young adults and medical students have been re-
ported in earlier Indian studies, suggesting a rising trend 
of cardiovascular risk factors at an early age [17–19]. 
The  low prevalence of overt hypertension in  the pre-
sent study can be attributed to the relatively young age 
group and absence of chronic comorbidities among most 
participants.

A major finding of this study was the inverse associ-
ation between physical activity and blood pressure. Mean 
systolic and  diastolic blood pressure values showed 
a consistent decline with increasing levels of physical ac-
tivity, with physically inactive participants demonstrat-
ing the highest blood pressure values. These findings are 
in agreement with previous studies that have shown re
gular physical activity to be effective in reducing resting 
blood pressure through improved endothelial function, 
reduced sympathetic nervous system activity, and en-
hanced arterial compliance [13, 16, 20]. Even moder-
ate levels of physical activity have been shown to reduce 
systolic blood pressure by 5–7 mmHg, which  is associ-
ated with a significant reduction in cardiovascular mor-
bidity and mortality at the population level [16].

The present study also revealed that nearly 46.2 % 
of  participants were physically inactive, indicating 
a high prevalence of sedentary lifestyle. This observa-
tion is consistent with other studies conducted among 
students and institutional populations, where academic 
stress, prolonged sitting hours, and  increased screen 
time contribute to reduced physical activity levels [21]. 
Physical inactivity promotes autonomic imbalance, in-
sulin resistance, weight gain, and endothelial dysfunc-
tion, all of which play a role in elevating blood pressure.

Anthropometric parameters showed a  positive 
association with  blood pressure levels in  the  pre-
sent study. Participants with higher body mass index 
and increased waist/hip ratio exhibited a greater pre
valence of pre-hypertension. Obesity contributes to hy-
pertension through multiple mechanisms, including ac-
tivation of the renin – angiotensin – aldosterone sys-
tem, increased sympathetic tone, sodium retention, 
and chronic low-grade inflammation [15]. Similar as-
sociations between obesity indices and elevated blood 

pressure have been reported in previous Indian and in-
ternational studies [22].

Gender-wise analysis revealed a higher prevalence 
of pre-hypertension among males compared to females. 
This finding is consistent with earlier studies and may 
be attributed to differences in lifestyle habits, stress ex-
posure, and hormonal influences on vascular tone [6].

Although the  cross-sectional design of  the  study 
limits causal inference, the  findings clearly demon-
strate the strong association between physical inactivity 
and elevated blood pressure. The high prevalence of pre-
hypertension among young adults indicates a potential 
future increase in hypertension if timely lifestyle modi
fications are not implemented.

Overall, the  study underscores the  need for  early 
screening, regular blood pressure monitoring, and insti-
tution-based lifestyle interventions focusing on increased 
physical activity, weight management, stress reduction, 
and healthy dietary practices. Promoting physical acti
vity at a young age can play a crucial role in prevent-
ing the progression of pre-hypertension to established 
hypertension and reducing the long-term burden of car-
diovascular disease.

CONCLUSION

The present study demonstrates a substantial bur-
den of pre-hypertension among adults at RUHS College 
of Medical Sciences, Jaipur, with more than one-third 
of participants exhibiting elevated blood pressure despite 
their relatively young age. Nearly half of the study popu
lation was physically inactive, highlighting the wide-
spread prevalence of sedentary lifestyle practices.

A significant inverse relationship was observed be-
tween physical activity and blood pressure, with phys-
ically inactive individuals showing higher mean systo
lic and diastolic blood pressure values. Increased levels 
of physical activity were associated with lower blood 
pressure, underscoring the  protective role of  regular 
exercise in cardiovascular health. Anthropometric pa-
rameters such as higher body mass index and central obe-
sity further contributed to elevated blood pressure levels.

The  findings emphasize the  importance of  early 
screening, regular blood pressure monitoring, and life-
style modification, particularly promotion of physical ac-
tivity, weight management, and stress reduction among 
young adults. Implementing institution-based preventive 
strategies can play a crucial role in preventing the pro-
gression from pre-hypertension to  established hyper-
tension and in reducing the long-term burden of cardi-
ovascular disease.

Limitations
The present study has certain limitations that should 

be  considered while interpreting the  findings. First, 
the cross-sectional design of the study limits the abi
lity to establish a causal relationship between physi-
cal activity and blood pressure. Second, physical ac-
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tivity was assessed using a self-reported questionnaire, 
which may be subject to recall bias and over- or under-
reporting by  participants. Third, the  study was  con-
ducted in a single tertiary care institution, and the pre-
dominance of  young adults may limit the  generali
zability of the results to the wider community. Addi-
tionally, blood pressure was measured during a single  
visit, and  long-term variations or  white-coat effects 
could not  be  assessed. Despite these limitations, 
the study provides valuable insight into the early bur-
den of pre-hypertension and its association with phy
sical inactivity.
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