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INTRODUCTION

Abstract

Background of the Study

Hypertension has emerged as a major public health issue and is among the top
risk factors for mortality in low- and middleincome nationsPrehypertension serves
as a precursor to hypertension and, on its own, has a significant positive linear
correlation with the morbidity and mortality related to cardiovascular disease
(CVD)

Methodology

Students from many medical institutions participated in a cross-sectional research.
A non-probability convenience sampling technique was used to choose a
sample. Blood pressure and anthropometric measures were performed. Fisher exact
tests or chi-square tests were used to compare categorical variables.

Result

Among 386 participants 36 % were female and 64 % were males..there is a
higher male ratio in elevated blood pressures that is 23.1% male and 5.7%
females are lie in the category of prehypertension followed 4.1% male suffered
from Grade 1 hypertension.

Conclusion

Hypertension and cardiovascular risk factors are significant among university
students in Karachi, Pakistan. Physical inactivity and salt consumption are key
risk factors in this demographic.

Hypertension, a key contributor to cardiovascular
disease, accounts for a significant portion of deaths
from non-communicable diseases globally [1]. It has
become a pressing public health challenge and ranks
among the leading causes of mortality in low- and
middle-income countries. While hypertension is
prevalent in older adults, it is increasingly common

among younger populations as well [2].The term
"prehypertension” was first introduced in 2003 by the
Seventh Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood
Pressure [3]. This classification represents blood
pressure levels that precede hypertension and is
strongly associated with increased cardiovascular
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disease (CVD) morbidity and mortality [4].
Prehypertension often progresses to hypertension
with advancing age, and its prevalence among younger
individuals is rising, particularly in low- and middle-
income regions [5].Globally, approximately one in
four adults’ experiences hypertension. Projections
estimate that by 2025, the number of individuals with
hypertension will increase by about 60%, reaching a
staggering 1.56 billion adults [6].. In most societies,
cardiovascular risk factors begin early, persist
throughout youth, and become evident in middle age.
In the competitive academic world, binge eating,
smoking, and excessive caffeine intake are all
behaviors related to increased stress levels, which
further compound these risk factors [7]. Many
university students also neglect routine check-ups or
bodies or health examinations, thereby postponing
the identification of early risks for cardiovascular
disease [8]. Effective and evidence-based therapies are
required to combat the global problem of CVD be
implemented with younger populations in order to
postpone or prevent the onset of CVD in maturity
[9l.However, to  successfully execute these
interventions, a more comprehensive understanding
of the distribution of CVD risk factors in the younger
population [10]. This study was intended to be
conducted at the different universities of karachi
including public and private , to determine the
frequency of CVD risk factors among young
university students. Identifying such risk factors in
university students ought to guide targeted health
promotions and preventive efforts, equipping this
younger demographic with healthy lifestyle practices
that may lower their risk of CVD later in life.

Methodology

This cross-sectional study was carried out to determine
the incidence of hypertension and related
cardiovascular-related risks among university students
in Pakistan. The survey was conducted at numerous
universities around the country. The data gathering

period was between from January 2024 until July
2024.

Participants

The target population included students aged 18 to 25
years, enrolled in undergraduate programs .A sample
size of 386 students was determined to be sufficient to

achieve a 95% confidence level with a margin of error
of 5%, based on an estimated prevalence of
hypertension of approximately 10% among young
adults in similar settings. Participants were selected
using a non probability convenience sampling
technique

Data Collection

Data were collected using a structured questionnaire,
The questionnaire comprised sections on
sociodemographic information,lifestyle habits (such
as smoking and physical activity), and included
anthropometric and blood pressure
measurements.Informed consent was obtained from
all participants prior to data collection.
Measurements

Blood Pressure (BP):Blood pressure (BP) was
determined  using a  calibrated electronic
sphygmomanometer. Participants were sat and
relaxed for a minimum five minutes before taking
measurements of their right arms. Three
measurements were obtained at 5-minute intervals,
with the latest two readings being averaged for
analysis. Hypertension was described as having a
systolic blood pressure of 140 mmHg or higher and a
diastolic blood pressure of 90 mmHg or higher.

Anthropometric Measurements:

Weight was recorded using a digital scale and height
with a stadiometer. The Body Mass Index (BMI) was
calculated by dividing weight in kilograms by height
squared in the meter and classified according to
WHO classification as underweight, normal weight,
overweight, or obese. The waist circumference was
taken with a flexible non-stretchable measuring tape
exactly midway between the lowest palpable rib and
the top of the iliac crest.

Statistical Analysis

SPSS version 30 was utilised to enter and analyse the
data. The demographic features and prevalence of
hypertension and other risk factors were collected
using descriptive statistics. We used percentages and
frequencies to represent categorical data. The
connections between categorical variables were
evaluated using the Chi-square test.
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Result

Among 386 participants 36 % were female and 64 %
were males .age distribution shows that 42.2 percent
student were lie in the age group of 18-20 followed by
the age group 21-24 which comprised of 35.2 %

% followed by the student of 1 year which comprised
of 21.5 % of participants. 41.2% of participants
indicated that they did not add salt to their food
(23.8% female, 17.4% male), while 58.8% stated that
they did add salt (12.2% female, 46.6% male),

suggesting that a greater percentage of male
participants added salt as shown in table 1

students . level of study shows that most of students
participated in the study were in the 3™ year i-e 24.1

Table 1 :Demographic details

Characteristic Category Female Male Total Female % [ Male % | Total %
Count Count | Count | of Total of Total | of Total
Age Group 18-20 96 67 163 24.9% 17.4% 42.2%
21-24 34 102 136 8.8% 26.4% 35.2%
More than 25 | 9 78 87 2.3% 20.2% 22.5%
Total 139 247 386 36.0% 64.0% 100.0%
Level of Study 1 year 46 37 83 11.9% 9.6% 21.5%
2 year 50 15 65 13.0% 3.9% 16.8%
3 year 13 80 93 3.4% 20.7% 24.1%
4 year 22 53 75 5.7% 13.7% 19.4%
5 year 7 62 69 1.8% 16.1% 17.9%
Total 139 247 386 36.0% 64.0% 100.0%
Addition of Salt | No 92 67 159 23.8% 17.4% 41.2%
Yes 47 180 227 12.2% 46.6% 58.8%
Total 139 247 386 36.0% 64.0% 100.0%

Out of 386 participants ,64.8 % individual
participated in the study had normal blood pressure
.there is a higher male ratio in elevated blood
pressures that is 23.1% male and 5.7% females are lie
in the category of prehypertension followed 4.1%
male suffered from Grade 1 hypertension .regarding
tobacco use 21.5% male reported the use of tobacco
as compared to females 3.9%.Regarding body mass
index majority of participants were overweight 56.2 %
with 15.5 % females and 40.7% males ,12.2 %
participants were lie in the obese category with (4.4%
female, 7.8% male) and 18.1 % participant were in

the normal category .A greater waist circumference
was seen in 37.8% of participants (7.8% female,
30.1% male).70.2% indicated that they did not
engage in regular physical activity, with a greater
inactivity rate among males (46.4%) compared to
females (23.8%).Among the participants, 17.9%
presented with one risk factor (14.0% female, 3.9%
male), 33.4% with two (12.2% female, 21.2% male),
19.9% with three (0% female, 19.9% male), and
22.8% with four (3.9% female, 18.9% male) as shown
in table 2 .
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Table 2 :Health and Cardiovascular Risk Profiles by Gender

Category Subcategory Female | Male Total Female % [ Male % | Total %
Count [ Count | Count of Total of Total | of Total
High BP Grade 1 3 16 19 0.8% 4.1% 4.9%
Grade 2 0 5 5 0.0% 1.3% 1.3%
Grade 3 0 1 1 0.0% 0.3% 0.3%
Normal 114 136 250 29.5% 352% | 64.8%
Pre-hypertensive 22 89 111 5.7% 23.1% | 28.8%
Total 139 247 386 36.0% 64.0% 100.0%
Tobacco Use No 124 164 288 32.1% 42.5% 74.6%
Yes 15 83 98 3.9% 21.5% | 25.4%
Total 139 247 386 36.0% 64.0% 100.0%
BMI (kg/m?) Normal (18.5-24.9) 10 60 70 2.6% 15.5% 18.1%
Obesity (>30) 17 30 47 4.4% 7.8% 12.2%
Overweight (25-29.9) | 60 157 217 15.5% 40.7% | 56.2%
Underweight (<18.5) | 52 0 52 13.5% 0.0% 13.5%
Total 139 247 386 36.0% 64.0% 100.0%
Waist Circumference (cm) | M >102; W >88 30 116 146 7.8% 30.1% 37.8%
M <102; W <88 109 131 240 28.2% 33.9% | 62.2%
Total 139 247 386 36.0% 64.0% 100.0%
Physical Activity No 92 179 271 23.8% 46.4% | 70.2%
Yes 47 68 115 12.2% 17.6% | 29.8%
Total 139 247 386 36.0% 64.0% 100.0%
Cardiovascular Risk Factors | 1 54 15 69 14.0% 3.9% 17.9%
2 47 82 129 12.2% 21.2% | 33.4%
3 0 77 77 0.0% 19.9% 19.9%
4 15 73 88 3.9% 18.9% | 22.8%
None 23 0 23 6.0% 0.0% 6.0%
Total 139 247 386 36.0% 64.0% 100.0%
In table 3: Individuals who used tobacco showed a circumference were associated with a higher

greater rate of prehypertension (17.4%), while
participants in the obese group had an increased rate
of prehypertension (5.7%). Those with high waist

prehypertension rate (17.9%). Moreover, participants
who were physically inactive (70.2%) displayed a
higher occurrence of prehypertension (22.5%).
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Table 3:Association of Blood Pressure Levels with Lifestyle and Cardiovascular Risk Factors

Factor Category Grade 1 Grade 2 | Grade 3 | Normal Pre- Total Count
hypertensive | / % of Total
Tobacco Use No 17(4.4%) | 4 (1.0%) [ 0(0.0%) | 223(57.8%) | 44 (11.4%) 288 ( 74.6%)
Yes 2(0.5%) | 1(0.3%) | 1(0.3%) | 27 (7.0%) 67 (17.4%) | 98 (25.4%)
Total 19(4.9%) | 5(1.3%) [ 1(0.3%) | 250(64.8%) | 111 (28.8%) | 386(100.0%)
BMI (kg/m?) Normal (18.5-24.9) | 0(0.0%) |0(0.0%) | 0(0.0%) | 40 (10.4%) | 30 (7.8%) 70 ( 18.1%)
Obesity (>30) 0(0.0%) |1(0.3%) [ 0(0.0%) |24 (6.2%) 22 (5.71%) 47 (12.2%)
Overweight (25-29.9) | 18(4.7%) | 4 (1.0%) | 1(0.3%) | 136(35.2%) | 58 (15.0%) | 217 (56.2%)
Underweight (<18.5) | 1(0.3%) |0(0.0%) | 0(0.0%) | 50 (13.0%) [ 1(0.3%) 52 (13.5%)
Total 19(4.9%) | 5(1.3%) [ 1(0.3%) [ 250(64.8%) | 111 (28.8%) | 386(100.0%)
WaistCircumference (cm) M: >102; W: >88 9(2.3%) |5(1.3%) | 1(0.3%) | 62(16.1%) |69 (17.9%) | 146 (37.8%)
M: <102; W: <88 10(2.6%) | 0(0.0%) [ 0(0.0%) [ 188(48.7%) | 42 (10.9%) | 240 (62.2%)
Total 19 (4.9%) | 5(1.3%) | 1(0.3%) | 250(64.8%) | 111 (28.8%) | 386 (100.0%)
Physical Activity No 13 (3.4%) | 3(0.8%) | 0(0.0%) | 168(43.5%) | 87(22.5%) | 271 (70.2%)
Yes 6(1.6%) 12(0.5%) [1(0.3%) [82(21.2%) | 24 (6.2%) 115 (29.8%)
Total 19 (4.9%) | 5(1.3%) [ 1(0.3%) [ 250(64.8%) | 111 (28.8%) | 386 (100.0%)
Cardiovascular Risk Factors | 1 0(0.0%) |0(0.0%) [ 0(0.0%) |67 (17.4%) | 2(0.5%) 69 (17.9%)
2 3(0.8%) |1(0.3%) | 0(0.0%) | 84(21.8%) |41 (10.6%) | 129 (33.4%)
3 16 (4.1%) [ 0(0.0%) | 0(0.0%) |33 (8.5%) 28 (7.3%) 77 (19.9%)
4 0(0.0%) |4(1.0%) [1(0.3%) |43(11.1%) |40 (10.4%) | 88 (22.8%)
None 0(0.0%) 10(0.0%) [ 0(0.0%) |23 (6.0%) 0 (0.0%) 23 (6.0%)
Total 19(4.9%) | 5(1.3%) [ 1(0.3%) | 250(64.8%) | 111 (28.8%) | 386 (100.0%)

Discussion

Blood pressure is a known risk factor for
cardiovascular disease, and other stresses could have
an effect on it. Nevertheless, considering the specific
effects of sex on blood pressure is undergoing
difficulties since male and female differs
physiologically, psychologically, and hormonally. Data
obtained from our research indicate that hypertension
holds a significant association with sex (p = 0.001),
that is, males are more than two times likely to suffer
from hypertension when compared to females. This
result is consistent with findings of studies conducted
in different contexts [11, 12].On the contrary,
Adeloye et al. [13] have found that there was no
significant relationships of hypertension by gender
but a higher prevalence was among the female subjects
than males. The difference might be due to their
larger sample size and the different age groups
analyzed in their study, which factors were not
considered in our study. Similarly, Mouhtadi et al.
[14] observed similar tendencies among young adults
in Lebanon and related, among other things, the

higher hypertension governments among females to
sedentary lifestyles and obesity and unhealthy dietary
habits [13]. Also, we found higher prevalence of
hypertension among our subjects with BMI > 25
kg/m?, while another study also reported that 37.9%
of the hypertensive subjects aged 18-35 years were
within the same BMI category.

In the general population, a sedentary lifestyle has
been put forward as one of the major contributory
factors to cardiovascular disease risk. A study revealed
that, among male students, 52% were sedentary,
whereas in female students, a figure of 27% was
reported [16]. Moreover, the university students did
show research works done in Cameroon which
revealed that 88.9% of subjects were considered
inactive [17]. In this study, we found that 70.4% of
the participants described themselves as inactive.
High salt consumption leads to elevated blood
pressure and heartrelated conditions. Nevertheless,
the salt intake among students is not well studied. In
this research, 58.8% of participants reported
frequently adding extra salt to their food. Another
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investigation conducted in Uganda showed that high
salt consumption was one of the leading
cardiovascular disease risk factors among university
students (13.5%)[18]. The WHO has emphasized
lowering dietary salt intake as one of the most
important steps in combatting the global crisis of non-
communicable diseases. It has additionally called on
member nations to implement strategies aimed at
reducing salt consumption in order to lower deaths
caused by hypertension, heart disease, and strokes.
[19].

Additional studies, particularly cohort studies, should
be carried out in other universities in Karachi,
Pakistan, to improve the evaluation of hypertension
prevalence among young adults. Moreover, further
investigation  into  health  beliefs regarding
hypertension and CVD would be advantageous for
other studies, helping to more effectively customize
interventions for this population.

Conclusion

Hypertension and cardiovascular risk factors prevail
among students in Karachi, Pakistan, due much to
sedentary lifestyles and excessive intake of salt. The
promotion of healthy habits in university settings
remains challenging. Moreover, comprehensive
studies are still needed to assess the prevalence and
incidence of such health issues among young adults at
nationally representative level. Such studies could aid
in the development of targeted health interventions in
educational institutions throughout the country.
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