
Adolescent Population

Professional Med J 2021;28(11):1539-1545. www.theprofesional.com 1539

The Professional Medical Journal 
www.theprofesional.com

Gender based comparison of blood pressure and heart rate in 
adolescent population.

ORIGINAL  PROF-0-6145

Saleemullah Abro1, Quratullain Saleem2, Jahanzaib Lashari3, Soofia Nigar4, Ghazala Masood Farrukh5, 
Sikander Adil Mughal6

ABSTRACT… Objective: To evaluate the gender based comparison of blood pressure and 
heart rate in adolescent population. Study Design: Comparative Cross Sectional Study. Setting: 
Department of Physiology, Baqai Medical University. Period: 15 February to 15 August in 2017. 
Material & Methods: A total of 500 student of MBBS, BDS and DPT of Baqai medical university 
were enrolled in this study by non-probabilty, purposive sampling, after taking ethical approval. 
Blood pressure was measured by using stethoscope and mercury sphygmomanometer, which 
is applied to the arm. Heart rate is measured by palpating the radial artery. This collected 
data were analyzed by using SPSS version 22.0.This data of male and female adolescents 
were analyzed separately due to autonomic regulation. Results: It was observed that Gender 
based comparison of mean weight, mean body mass index (BMI), mean Systolic Blood 
Pressure, mean Diastolic Blood Pressure, and mean heart rate between males and females 
had statistically significant (p-value<0.05) differences. Among the categories of Diastolic 
Blood Pressure, only mean Normotensive blood pressure comparison in males and females 
showed statistically significant (p-value<0.05) difference, while Age, categories of systolic 
blood pressure (Normotensive, Prehypertension, Hypertension) and Diastolic blood pressure 
(Prehypertension, Hypertension) had showed statistically non-significant (p-value>0.05) 
gender difference in study participants. Conclusion: In our study results the mean BMI, mean 
Systolic Blood Pressure, mean Diastolic Blood Pressure, and mean heart rate had statistically 
significant (p-value<0.05) differences in gender.
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INTRODUCTION 
Hypertension (HTN) or high arterial blood 
pressure is considered as one of the major risk 
factor, which is associated with cardiovascular 
diseases (CVD).1 Hypertension or high arterial 
blood pressure is a non-communicable disease, 
which leads to complications (micro vascular and 
macro vascular) in different organs of the human 
body.2 High arterial blood pressure is often 
labeled as a silent killer, as it is asymptomatic 
condition until a clinical feature of complications 
(micro vascular and macro vascular) develops 
in individual. Hypertension is one of the leading 
causes of mortality globally and it is major 
concern in health care system nowadays3, as 
it is a precursor to many of the cardiovascular 
diseases (CVDs) like ischemic heart diseases 

(IHD) or left ventricular hypertrophy (LVH) and 
other events of cardiovascular diseases.4 

According to the World  Health Organization 
(WHO), the global  prevalence of high arterial 
blood pressure was nearly 40% and annually it is 
responsible for causing 7.5 million deaths.5 High 
arterial blood pressure can occur in any age group 
however, adults are mostly sufferers. In Pakistani 
adult population, prevalence of high arterial 
blood pressure is 28% estimated number, and it 
is continuously increasing in number since 1990. 
Prehypertension usually occurs in childhood or in 
adolescents, that ultimately leads to development 
of high arterial blood pressure or HTN in adults. 
This occurs most probably in adolescents due to 
sedentary life style or use of fast foods or junk 
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foods.3,6 In indian subcontinent, the prevalence 
of prehypertension was 45% to 55% in young 
adult, which is still increasing in number.6  Heart 
rate (HR) is the speed of the heart beat or number 
of ventricular contractions(beats) per unit time 
(bpm). It varies with condition (physiological or 
pathological) of the body including the metabolic 
needs and oxygen demand. Resting heart rate is 
directly associated with cardiovascular diseases 
like high arterial blood pressure or hypertension, 
hyperglycemia, hyperlipidemia (increased 
cholesterol and increased triglycerides).7,8,9 It 
has been observed in many studies that there is 
relationship between elevated resting heart rate 
and elevated blood pressure or high arteria blood 
pressure in pediatric group, so it suggest that 
elevation in heart rate or heart beat is marker of 
cardiovascular diseases (CVD) in childhood.10,11,12 
This relationship occurs due to cardiovascular 
risk factor that is Obesity or high body mass index 
(BMI)10,11, and it affects the heart rate or heart 
beat by means of inflammatory process.13 Pulse 
pressure is another risk factor for development 
of vascular stiffness and it is associated with 
increase in resting heart rate. Pulse pressure 
is affected by blood pressure (BP) level and 
obesity or high body mass index.8 Gender based 
evaluation should be considered in analyzing 
the association or relationship between resting 
heart rate, pulse pressure. Variation in values 
of heart beat or heart rate observed in males as 
compared to females.14 According to Rosa et al, 
that higher level of pulse pressure was observed 
in male adolescents as compared to females.15 
These observations were due to hormonal 
differences and local fat accumulation that affects 
the cardiovascular activity like blood pressure, 
heart rate and pulse pressure.8 The purpose of 
this study was to evaluate the Gender based 
comparison of Blood pressure and heart rate in 
adolescent population.

OPERATIONAL DEFINITION

Hypertension
It is defined as individual having systolic blood 
pressure (SBP) more than 140mm Hg and a 
diastolic blood pressure (DBP) more than 90mm 
Hg or taking antihypertensive drugs.16

Pre-hypertension
It is defined as slight raised level of systolic blood 
pressure (SBP) between 120-139mmHg and 
for diastolic blood pressure (DBP) between 80-
89mmHg.17

Adolescents
It is a stage of transitional development of physical 
and psychological that occurs from puberty to 
age of maturity.18

MATERIAL & METHODS
This Comparative, cross sectional study with non-
probability convenience sampling was conducted 
in Department of Physiology of Baqai medical 
university Karachi from 15th February 2017 to 
15th August 2017. The rationale of this study 
was to prevent the development of hypertension 
in prehypertensive medical students. This 
observational study was approved by the Ethical 
review Committee of Baqai Medical University 
Karachi (BMU-EC/2016-04). All participants 
were briefed about research procedure and its 
importance, and all students gave their written 
consent. 500 adolescents ‘medical students of 
MBBS, BDS, DPT with age ranges from 18-25 
years of either sex (250 males and 250 females) 
were enrolled in this study, who were attending 
the classes or practical or tutorials in department 
of physiology. Students without comorbid were 
included in this study. The students were having 
chronic illnesses like CVDs, diabetes mellitus 
(DM), tuberculosis (TB), morbid obesity, and H/O of 
essential hypertension or taking antihypertensive 
drugs were excluded from study. Data were 
collected from adolescents ‘medical students 
and gathered by pre-tested questionnaire. The 
body mass index (BMI) was done by using 
anthropometric measurement [weight (kg) and 
Height (m2)].  Height in centimeters (cm) and 
weight in kilograms were taken from enrolled 
students by using stadiometer (M306800-ADE).

BMI=weight in (Kg)/ (Height in meters)2

Included students were classified into four groups 
according to WHO criteria (Table-I).19
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Classification BMI VALUES (kg/m) 2

Underweight < 18.5kg/m2.

Normal 18.5-24.99kg/m2.

Overweight 25-29.99kg/m2.

Obese >30kg/m2.

Table-I. WHO criteria for BMI standard level.

Blood pressure (BP) or arterial pressure (systole 
and diastole) was measured by using mercury 
manometer with stethoscope. It was measured in 
resting condition after sitting on chair or stool for 
5 to 10 minutes. Arterial pressure was assessed 
or recorded at same time of the day especially 
during lunch break time. Heart rate or pulse rate 
was measured by palpating the arterial pulse 
especially radial pulse on the wrist with wrist 
watch for one minute. These measurements were 
done by same person and same instruments 
during study.

Data Analysis
Data was entered and analyzed by SPSS 
(Statistical Package for Social Sciences), version 
22 after verification. Categorical variables like 
age, gender, blood pressure and body mass 
index (BMI) were expressed as frequency 
and percentage. For generating tables and 
graphs Microsoft word and excel was used in 
computer system. Descriptive data is expressed 
or described as a mean and standard deviation 
(mean ± SD). The p<0.05 was considered as a 
statistically significant.    

RESULTS 
A total of 500 (250 male and 250 female) medical 
students of different classes of MBBS, BDS, DPT 
were enrolled in this study. They were divided into 
two groups according to Gender bases into male 
and female groups. Table-II shows the comparison 
of various study categorical parameters on the 
basis of gender and it was seen that a slightly 
higher percentage of males were overweight than 
females [78(31.2%) vs. 65(26.0%)] whereas a 
slightly higher percentage of females were obese 
than males [7(2.8%) vs. 2(0.8%)]. A majority of 
both males and females were normotensive for 
both systolic blood pressure (56.8% and 70.0% 
respectively) and diastolic blood pressure 

[129(51.6%) and 152(60.8% respectively)]. 
Table-III (Figure-1) shows the anthropometric 
parameters of participants, the mean age 
comparison in males (20.47±1.69) and females 
(20.22±1.67) showed statistically non-significant 
(p-value>0.05) difference, mean weight 
comparison in males (62.80±10.38) and females 
(61.04±11.05) showed statistically significant 
(p-value<0.05) difference and mean BMI 
comparison in males (23.32±3.62) and females 
(22.70±3.72) showed statistically significant 
(p-value<0.05) difference, while the mean height 
comparison in males (2.71±0.30) and females 
(2.69±0.29) showed statistically non-significant 
(p-value>0.05) difference in this study. Among 
the categories of mean blood pressure (BP), It 
was seen in study participants that mean Systolic 
Blood Pressure (SBP) comparison in males 
(113.96±11.96) and females (110.34±11.09) 
showed statistically significant (p-value<0.05) 
difference, and the mean Diastolic Blood Pressure 
(DBP) comparison in males (75.74±11.51) and 
females (73.03±10.77) showed statistically 
significant (p-value<0.05) difference. It was 
seen in study participants that mean Heart Rate 
comparison in males (82.91±8.16) and females 
(80.62±9.46) showed statistically significant 
(p-value<0.004) differences in this study. Among 
the categories of Systolic Blood Pressure (SBP), 
It was seen in study participants that mean 
Normotensive blood pressure (BP) comparison in 
males (105.60±7.08) and females (104.40±3.39) 
showed statistically non-significant (p-value>0.05) 
difference, the mean Pre-hypertensive blood 
pressure comparison in males (123.15±5.18) 
and females (122.14±3.93) showed statistically 
non-significant (p-value>0.05) difference 
and the mean hypertensive blood pressure 
comparison in males (140.91±2.02) and females 
(140.00±0.00) showed statistically non-significant 
(p-value>0.05) difference, on gender bases. 

Among the categories of Diastolic Blood Pressure 
(DBP), It was seen in study participants that mean 
Normotensive blood pressure comparison in 
males (67.64±5.37) and females (66.27±7.07) 
showed statistically significant (p-value<0.05) 
difference, the mean Pre-hypertensive blood 
pressure comparison in males (81.29±2.19) 
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and females (80.60±1.63) showed statistically 
non-significant (p-value>0.05) difference, 
and the mean hypertensive blood pressure 
comparison in males (94.14±16.64) and females 
(92.83±6.) showed statistically non-significant 
(p-value>0.05) differences on gender bases. 
(Table-IV).

Variable Gender

Male (n=250) Female (n=250)

Frequency (%) Frequency (%)

BMI

Underweight 29 (11.6%) 31 (12.4%)

Normal Weight 141 (56.4%) 147 (58.8%)

Overweight 78 (31.2%) 65 (26.0%)

Obese 2 (0.8%) 7 (2.8%)

p-value >0.05

Systolic BP

Normotensive 142 (56.8%) 175 (70.0%)

Prehypertensive 97 (38.8%) 70 (28.0%)

Hypertensive 11 (4.4%) 5 (2.0%)

p-value <0.05

Diastolic BP

Normotensive 129 (51.6%) 152 (60.8%)

Prehypertensive 92 (36.8%) 75 (30.0%)

Hypertensive 29 (11.6%) 23 (9.2%)

p-value >0.05

Table-II. Gender wise Comparison of Parameters BMI 
& BP.

p<0.05- significant and p>0.05- non-significance.

Parameters
Males

(n=250)
Mean± S.D.

Females
(n=250)

Mean± S.D.

p- 
Value

Age (Years) 20.47± 1.69 20.22± 1.67 0.06
Weight (kg) 62.80±10.38 61.04±11.05 0.041
Height (m) 2.71±0.30 2.69±0.29 0.066
BMI 23.32±3.62 22.70±3.72 0.037
SBP(mmHg) 113.96± 11.96 110.34± 11.09 0.000
DBP(mmHg) 75.74± 11.51 73.03± 10.77 0.005
Heart Rate 82.91± 8.16 80.62± 9.46 0.004

Table-III. Gender based comparison of mean BP 
(SBP& DBP) and Heart Rate values.

p<0.05- significant and p>0.05- non-significance.

Categories of 
Parameter

Gender
p- 

Value
Male

(n=250)
Mean±S.D

Female
(n=250)

Mean±S.D

SBP
Normotensive 105.60±7.08 104.40±3.39 0.31
Pre-hypertensive 123.15±5.18 122.14±3.93 0.757
Hypertensive 140.91±2.02 140.00±0.00 0.583
DBP
Normotensive 67.64±5.37 66.27±7.07 0.006
Pre-hypertensive 81.29±2.19 80.60±1.63 0.25
Hypertensive 94.14±16.64 92.83±6. 0.421

Table-IV. Gender based comparison of categories of 
mean SBP and mean DBP.

p<0.05 significant, p>0.05 non-significant.

DISCUSSION 
Our aim of this study was to evaluate the gender 
based comparison of blood pressure (systolic 
and diastolic) and heart rate in adolescents. 
This is comparative, cross sectional study, which 
includes 250 males and 250 female students 
of Baqai Medical University of Karachi. These 
students belongs to MBBS, BDS and DPT 
colleges of this university. We addressed the non-
communicable diseases (overweight or obese 
and prehypertension or hypertension) in these 
included adolescents students. In our study, 
more female were underweight as compared 
to males [31(12.4%) vs 29(11.6%)], like these 
results, similar observation were seen by Alirezi 
Moafi et.al in his study.20 This occurs due to 
physiological changes during pubertal growth 
spurt in female gender that leads to decrease 
in body mass index (BMI) in adolescents. The 
gender based comparison of blood pressure 
in adolescents were belongs to normotensive 

Figure-1. Gender based Comparison of mean Age, 
BMI, BP (SBP & DBP) and Heart Rate Values.
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group [SBP: 175(70.0) vs 142(56.8%)] and 
[DBP: 152(60.8%) vs 129(51.6%)] in females as 
compared to males (Table-I,II). Like these results 
were observed in Nigerian study.21 This supports 
our study results findings. Among the categories 
of mean blood pressure (BP), It was seen in study 
participants that the mean BMI comparison [male 
(23.32±3.62) vs females (22.70±3.72), mean 
Systolic Blood Pressure (SBP) comparison [males 
(113.96±11.96) and females (110.34±11.09)], 
the mean Diastolic Blood Pressure (DBP) 
comparison [males (75.74±11.51) and females 
(73.03±10.77)] and mean Heart Rate comparison 
[males (82.91±8.16) and females (80.62±9.46)] 
showed statistically significant (p-value<0.005) 
differences in this study participants. [Table-
I,III] Study was done in Ghana that showed 
results similar to our results on gender bases 
comparison of systolic blood pressure, diastolic 
blood pressure and heart rate22 Similar results 
of mean values SBP and DBP were observed in 
males as compared to females.23 these studies 
support our findings of study. 

It was observed in adolescents’ students of 
university that in categorical stages of systolic 
and diastolic blood pressure only normotensive 
category showed statistically significant(p-
value<0.005) difference in gender based 
comparison. [Table-I,IV] Similar to our results 
were observed in readings of diastolic blood 
pressure (DBP) in gender based comparison 
between particpents.24 The blood pressure 
(systolic and diastolic) and heart rate are under 
control of central nervous activity via sympathetic 
activity that controls the heart and blood vessel, 
hormonal differences (estrogen, progesterone 
and testosterone) and local fat accumulation. 
It releases adiponectin, which stimulates 
sympathetic nervous system and inhabits 
parasympathetic nervous system (PNS).8 

There should be modification in life style 
or promotion of physical exercises, dietary 
modification like use of fruits, use of vegetables, 
use of saturated fatty acids and decreasing the 
habits of using junk foods or fast foods or soft 
drinks for controlling the Non-communicable 
diseases like overweight or obesity and 

prehypertension or hypertension (SBP and DBP) 
in adolescents.25

As this study was done on students of Private 
Medical University, so that there were shortage 
of resources, Funds and also limited number of 
participants.

CONCLUSION
In our study results statistically significant 
(p-value<0.05) differences were observed in 
mean BMI, mean SBP, mean DBP and mean 
Heart rate in adolescent population. 
Copyright© 04 Jan, 2021.
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