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Abstract 
Objective: This study was aimed to evaluate the effect of gender and anthropometric measurement (height, weight 
& body mass index) on pulse and blood pressure (BP) of undergraduate medical students to emphasize the need 
for further research on the etiology and prevention of hypertension. Methods: This cross-sectional study was 
conducted in the Department of Physiology, Chittagong Medical College (CMC), Chattogram, from July 2017 to 
June 2018. A total of 100 participants, aged between 18-20 years, studying in the first year in CMC, were included 
by a random sampling method. A questionnaire along with general information, about previous diseases, 
medication, and family history was filled up by the subjects. 50 male participants were enrolled in the study group 
according to inclusion and exclusion criteria. Age and body mass index (BMI) matched another 50 female 
participants were included. Pulse & BP were measured. Readings were taken in normal upright sitting posture. 
For statistical analysis, unpaired Student’s t test and correlation coefficient was done by using SPSS for windows 
version-23. Results: Female participants showed significantly low pulse and BP compared to males. Significant 
positive correlation was observed between pulse and BP with height and weight in this study in both genders. 
Conclusion: The results of this study help in understanding of the fundamental relationship of pulse and BP with 
height, weight and BMI among undergraduate medical students. 
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Introduction 
A pulse is the circulation of the blood through the 
arteries1. Speed that can be measured by the 
contractions of the heart per minute is termed as 
pulse rate1. There are different activities than can 
affect the pulse rate like stress, sleep, intake of drugs 
and physical illness1. Physical needs like intake of 
oxygen and excretion of carbon dioxide also control 
pulse rate1. Normal pulse rate of children is about 70 
to 100 beats per minute (bpm) and adults pulse rate 
ranges from 60 to 100 bpm1,2.  
 
The human body performs vital activities through 
homeostasis regulation. For which continuous 
interactions between the sympathetic and 
parasympathetic nervous system is needed. Resting 
pulse rate has been suggested as a useful method to 
evaluate the physiological and clinical health of the 

autonomic nervous system3. Cardiovascular (CVS) 
system dysfunction may occur when the resting 
pulse rate increases due to an increase in the activity 
of sympathetic system4,5. Blood pressure or arterial 
blood pressure is one of the principal vital signs for 
human being irrespective of children and adult6. In 
young adult, pressure in the aorta and in the brachial 
and other large arteries rises to a peak value (systolic 
pressure) of about 120 mmHg during each heart 
cycle and falls to a minimum value (diastolic 
pressure) of about 70 mmHg6. The blood pressure in 
the brachial artery in young adult in sitting position 
at rest is approximately 120/70 mmHg for systolic 
and diastolic respectively6. 
 
Cardiovascular risk factors can be categorized into 
independent or non-modifiable risk factors and 
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dependent or modifiable risk factors. Independent 
risk factors include age, gender and family history. 
Dependent factors of the 1st grade include smoking, 
hypertension, lipid disorders and diabetes. 
Dependent factors of the 2nd grade include 
overweight, improper dietary habits and stress7. 
 
Ryan et al., in their study found no difference in 
basal pulse rate between male and female at any 
age8. The pulse rate decreased significantly as age, 
height and weight advanced towards higher values6. 
According to Stefan et al, taller persons have lower 
pulse rates which reduce the risk of cardiovascular 
disease in comparison to shorter people9. The major 
findings of another study where short stature could 
be associated with faster pulse rates10. Increasing 
weight is related with faster pulse rate among 
Mongolians11. Qadir et al. revealed that there was 
significant association between pulse rate and 
obesity1. Some investigators found that BMI was 
negatively correlated with pulse rate12. 
 
Both systolic (SBP) and diastolic blood pressure 
(DBP) was found to be related to age, sex, height 
and weight13. Previous studies also supported these 
findings13. Boys had a significantly higher systolic 
and diastolic blood pressure than the girls in those 
studies13-19. According to Jacqueline D et al., men 
had higher mean systolic pressure than women14. 
Khoury and colleagues performed ambulatory blood 
pressure monitoring among 131 men and women, 
aged 50 to 60 years, and found that men had higher 
blood pressure than did women15. The Third 
National Health and Nutrition Evaluation Survey 
(NHANES III) showed that, in general, men had 
higher blood pressure than women through middle 
age16. There is significant evidence that androgens, 
such as testosterone, play an important role in 
gender-associated differences in blood pressure 
regulation17. After the onset of puberty, boys have 
higher blood pressure than do age-matched girls18,19.  
 
At ages 13 to 15 years, systolic blood pressure was 
approximately 4 mm Hg higher in boys than girls, 
and at ages 16 to 18 years, boys had higher systolic 
blood pressures than girls by 10 to 14 mm Hg19. 
These data clearly showed that in adolescence and 
puberty, when androgen levels are increasing, blood 
pressure is higher in boys than in girls17. It is 
possible that female hormones may play a role in 
protecting females from developing higher blood 
pressures17. The blood pressure does not increase 
during the transitional phase from perimenopause to 
menopause20. Estrogen has been shown to stimulate 
nitric oxide (NO) production. Thus, loss of estrogen 
with menopause could play a role in the increased 
blood pressure in women after menopause17. 
 
Gender differences in components of the renin-
angiotensin system (RAS) have been shown to exist 

that may play a role in the control of blood 
pressure17. James and colleagues measured plasma 
renin activity (PRA) in men and women over a 9-
years period and documented that in this 
normotensive population, PRA was 27% higher in 
men than in women regardless of age and ethnic 
heritage21. Kaplan and associates reported similar 
findings22. These data lend credence to the 
hypothesis that the RAS may play a role in 
mediating the gender difference in blood pressure 
regulation17. 
 
Blood pressure tends to increase with greater height, 
body weight and BMI23. SBP was more closely 
correlated with weight than with height in the 
normal weight in both sexes24. DBP had a higher 
correlation with height than with weight in the 
normal24. Height is independently related to blood 
pressure at all ages25. A large US study found height 
was the strongest factor affecting BP throughout 
childhood and adolescence26. Both systolic and 
diastolic blood pressure was seen to have a cubic 
association with height13. 
 
A 1 cm vertical increase in blood column length will 
raise blood pressure by 0.76 mm Hg, an explanation 
provided for why young children have lower blood 
pressure than their taller older counterparts27,28. 
Height being related to the risk of disease and 
mortality was first reported to late 19th century29. 
Data from the insurance industry in the early 20th 
century indicated that taller people on average lived 
longer in comparison to shorter people30. Studies 
from high income settings have investigated the 
association between blood pressure and height31-35. 
Bangladeshi males are significantly taller than 
female36. According to Touhidul et al, each cm 
increase in height was associated with a reduction of 
0.11 mm Hg for males and 0.19 mm Hg for females 
in pulse pressure36. But no association was found 
between height and DBP and MBP among males 
and females in their study36. In the nationwide 
survey, increasing height was associated with lower 
SBP but not with DBP among females36. In some 
Brazilian studies, association between SBP and 
height among female was found33,37. Association 
between height and SBP among female is that the 
caliber of the coronary arteries in females is smaller 
than males which might increase the risk of having 
higher SBP among females9. Studies from other part 
of the world found association between height and 
SBP in both males and females31-33,38. People with 
lower socioeconomic status tend to be shorter than 
those with higher socio-economic status39. 
 
A direct relation between weight and blood pressure 
has been documented as early as five years of age 
and is more prominent in the second decade25. A 
number of investigators have concluded that among 
many relevant factors, body mass index is one of the 
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most important predictors of blood pressure40. There 
was significant positive correlation among BMI, 
age, systolic and diastolic BP40. The relationship 
between BMI and BP has long been the subject of 
epidemiological research. Positive association BMI 
and BP have also been reported among Asian 
populations41-43. A significantly higher mean 
systolic and diastolic blood pressure among urban 
than rural men was reported in elderly populations 
of North India44. There were significant (P<0.001) 
positive correlations of BMI with both systolic and 
diastolic BP. In a study conducted among Punjabi 
girls of Delhi, a significant correlation of BMI with 
blood pressure was also found positive associations 
between BMI and BP have also been reported in 
other studies on Indian populations41-43. BMI was 
found positively correlated with systolic blood 
pressure and diastolic blood pressure by an 
investigator12.  
 
The aim of the present study was to assess the pulse 
and blood pressure of Bangladeshi healthy young 
adult to emphasize the need for further research on 
the etiology and prevention of hypertension.  
 
Materials and Methods 
Study Design: This research work was a cross 
sectional study. It was conducted in the Department 
of Physiology, Chittagong Medical College (CMC), 
Chattogram, Bangladesh, during the period from 
July 2017 to June 2018.  
 
Study Sample: A total of the one hundred research 
participants (RPs) were recruited in this study, fifty 
males were selected and the other fifty were female 
participants. RPs were the Year-I medical students 
of CMC, aged between 18-20 years having BMI 
18.5-22.9 Kg/m2, fulfilling the inclusion and 
exclusion criteria enrolled in the study with 
informed consent.  
 
Sampling Method: Simple random sampling by 
lottery method was adopted to select all the RP.  
 
Study Period and Place: From July 2017 to June 
2018. The department of Physiology, CMC, 
Chattogram, Bangladesh. 
 
Inclusion Criteria: The Year-I medical students 
aged between 18-20 years having BMI 18.5-22.9 
Kg/m2 of CMC, Chattogram, fulfilling the inclusion 
and exclusion criteria were enrolled in the study 
with informed consent. Detailed personal 
information, medical and family history were 
recorded in a pre-fixed questionnaire from all the 
RPs who participated voluntarily.  
 
Exclusion Criteria: The previous history of 
cardiovascular, respiratory illness, having any nasal 
pathology, smokers, RPs receiving respiratory 

depressant drugs, and vertebral deformities were 
excluded from the study.  
 
Measurement Procedure: Age, height, body 
weight, BMI of the RPs were recorded in a 
predesigned case record form. Height was measured 
in inches by a height measuring scale. A height scale 
was drawn on the wall of the classroom by using 
wooden scale, measuring tape and pencil. It was 
later converted to meter. Height was measured in the 
bare foot from the top of the vertex to the bottom of 
the foot standing straightly against the wall scale 
plotted earlier and recorded. Weight was measured 
on bare foot and avoiding excess clothing or any 
baggage by analogue standard weight machine 
(Tanita, HA-620-China) and was measured in 
kilogram (Kg). BMI was calculated by the formula: 
BMI = Weight in Kg/Height in m2.  
 
Cardiac parameters (Pulse, SBP, DBP) of 
participants were recorded in an upright sitting 
posture to note the parameters in both male and 
female group. Radial pulse was counted for a 
minute. The subject’s forearm was slightly pronated. 
The radial artery was palpated with the tips of three 
fingers compressing the vessel against the head of 
radius bone. 
 
Systolic and diastolic blood pressure was measured 
in sitting position in left arm of each Research 
participant by palpatory and auscultatory method 
with the help of a stethoscope and aneroid 
sphygmomanometer after proper exposure (Aneroid 
sphygmo-manometer, Japan). Research participants 
were asked to remain in sitting posture for 15 
minutes to become mentally and physically relaxed 
and free from excitation and anticipation. Arm was 
bare up to the shoulder and blood pressure was 
recorded first with the palpatory method followed by 
auscultatory method. The Riva Rocci cuff was 
placed around the upper arm, with the center of the 
bag putting over the brachial artery, keeping its 
lower edge about 1.2-2.5 cm above the elbow, 
wrapped covering around the arm. The cuff was 
neither too tight nor very loose.  
 
The radial artery was palpated at the wrist with the 
tips of fingers, keeping fingers on the radial artery, 
holding the air bulb in the palm of other hand and 
tightening the valve screw with thumb and fingers. 
The cuff was inflated slowly until the pulsations 
disappear and the reading of SBP was noted. The 
position of brachial artery was palpated in a semi 
flexed elbow as a thick, hard, elongated structure 
which was located in the anti-cubital fossa just 
medial to the tendon of the biceps.  
 
The chest piece of the stethoscope was placed on this 
point and kept it in position with fingers and thumb 
of the left hand. The cuff was inflated rapidly by 
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pumping the air pump. The pressure was raised to 
30 mm Hg above the systolic level. The pressure 
was lowered gradually until a clear, sharp, tapping 
sound is heard. During lowering the pressure at a 
rate of 2-3 mm Hg/second, change in the character 
of the sounds were noted. The level at which the 
sound first heard was regarded as systolic pressure 
and the level at which the sound disappeared was 
regarded as the diastolic pressure. The cuff was 
deflated fully and the procedure was repeated for 
three times on three minutes interval and the average 
value was recorded.  
 
Statistical Analysis: All data were compiled and 
processed after collection. Results were expressed as 
mean±SD (Standard Deviation) and range. Pulse 
and BP records were analyzed by the independent t-
test in SPSS-23 (IBM SPSS Statistics for Windows, 
Version 23.0. Armonk, NY: IBM Corp.). Pearson’s 
correlation test was done to observe the relationship 
between cardiac functions with height, weight and 
BMI. 95% confidence limit was taken as a minimum 
level of significance. In the interpretation of results, 
p<0.05 was accepted as the level of significance.  
 
Ethical Approval: The protocol of this study was 
approved by the members of the Ethical Review 
Board of CMC, Chattogram, and received a 
certificate of ethical clearance of ERB [Reference 
No.: CMC/PG/2018/403. Dated 10/5/2018]. 
 
Results 
Table-I showed no significant difference in age, 
height, weight and BMI between male and female.  
 
Table-II & Figure-1 showed significant increase of 
pulse, arterial systolic & diastolic blood pressure 
among male than female participants. 
 
Table-III showed significant positive correlation 
between pulse, systolic BP, diastolic BP and height 

and weight in both male and female research 
participants. But significant positive correlation 
between pulse, systolic blood pressure, diastolic 
blood pressure and BMI were found only in female. 
 
Table-I: Age, height, weight & BMI distribution 
of subjects (n=100) 

Attributes 
Male  

[n=50] 
Mean ± SD 

Female  
[n=50] 

Mean ± SD 

p value 
(t value) 

Age  
(years) 

18.84  
± 0.710 

19.04  
± 0.700 0.159 ns 

Height  
(cm) 

163.22  
± 8.217 

163.12  
± 8.309 0.640 ns 

Weight  
(Kg) 

57.82  
± 5.917 

57.68  
± 6.594 0.619 ns 

BMI  
(Kg/m2) 

21.65  
± 0.201 

21.60  
± 0.456 0.462 ns 

n=number of research participants, Statistical analysis done by 
Student’s unpaired t-test, ns=not significant (p>0.05), BMI=Body 
Mass Index 
 
Table-II: Pulse and blood pressure of male and 
female participants (n=100) 

Attributes 

Male  
[n=50] 
Mean ± 

SD 

Female  
[n=50] 
Mean ± 

SD 

p value 
(t value) 

Pulse 
(beats/min) 

82.06 
± 5.200 

78.08 
± 4.575 <0.001* 

SBP 
(mm of Hg) 

116.62 
± 4.624 

113.12 
± 4.217 <0.001* 

DBP and  
(mm of Hg) 

75.80 
± 2.466 

72.14 
± 5.398 <0.001* 

n=number of research participants, Statistical analysis done by 
the Student’s Unpaired t-test, * = significant (p>0.05), 
SBP=Systolic blood pressure, DBP=Diastolic blood pressure 

 
Table-III: Relationship of cardiac parameters and gender variation with height, weight and BMI (n=50) 

Attributes Gender Height (cm) 
(r value) p value 

Weight (Kg) 
(r value) p value 

BMI (Kg/m2) 
(r value) p value 

Pulse (beats/min) 
Male (0.988) <0.001** (0.978) <0.001** (0.048) 0.742 

Female (0.991) <0.001** (0.989) <0.001** (0.653) <0.001** 

SBP  
(mm of Hg) 

Male (0.992) <0.001** (0.993) <0.001** (0.140) 0.331 

Female (0.979) <0.001** (0.974) <0.001** (0.614) <0.001** 

DBP  
(mm of Hg) 

Male (0.986) <0.001** (0.970) <0.001** (0.004) 0.980 

Female (0.987) <0.001** (0.994) <0.001** (0.683) <0.001** 

n = number of the subjects, Statistical analysis done by Pearson’s correlation test, SBP=Systolic blood pressure, DBP=Diastolic blood pressure, 
** = Correlation is significant at the 0.01 level (2-tailed)
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Figure-1: Comparison of mean of demographic and cardiac parameters between genders 

 
Discussion 
This cross-sectional study was conducted in the 
Department of Physiology, Chittagong Medical 
College, Chattogram, during July 2017 to June 2018 
with the objective to assess the effects of gender and 
anthropometric measurement on pulse and blood 
pressure in healthy young adult. The present study 
provides an understanding of the fundamental 
relationship of pulse and BP with height, weight and 
BMI in undergraduate medical students.  
 
In this study no difference was observed between 
male and female in respect of age, height, weight 
and BMI. It indicates that the subject selection was 
similar in both groups (Table-I and Figure-1).  
 
Table-II and figure-1 showed significant difference 
in pulse, arterial systolic and diastolic blood 
pressure among the male and female research 
participants. Previous studies also supported these 
findings13-17,19,45. The mean pulse rate of female was 
about 10 bpm higher than male found in a study 
conducted by Ogedengbe et al.46 and the findings are 
in contrary to our study.  
 
Male had higher blood pressure than age-matched 
females in our study and the difference in arterial 
systolic and diastolic blood pressure between the 
male and female respondents was statistically 
significant. It might be due to androgens, such as 
testosterone which play an important role in gender-

associated differences in the blood pressure 
regulation47-50. After the onset of puberty, boys had 
higher blood pressure than do age-matched girls 
revealed by some investigators which was similar to 
our findings18,19.   
 

Androgens could promote an increase in blood 
pressure in males by stimulating renin activity and 
Angiotensin-II formation, either by stimulating 
renin release and/or by increasing renal renin 
activity51. The data from NHANES III confirmed 
that 60 to 69 years of age, non-Hispanic black and 
Hispanic women developed higher blood pressure 
than men of similar ethnic background16. The 
mechanisms responsible for the hypertension in 
these populations are complicated by comorbid 
conditions of obesity and type-II diabetes, both of 
which lead to increases in blood pressure16.  
 
The correlation coefficients ascertained the 
connections between the measured parameter; blood 
pressure and pulse rate with anthropometric 
measurement in male and female research 
participants. Table-III showed significant positive 
correlation between pulse, systolic blood pressure, 
diastolic blood pressure and height and weight 
among both genders.  
 
But significant positive correlation between pulse, 
systolic blood pressure, diastolic blood pressure and 
BMI were found only in female. In males, there was 
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no significant correlation noticed between height 
and BP or pulse rate in a study done by Ogodengbe 
et al. which was in contrary to our study46. In their 
study, height of females correlated positively with 
SBP but negatively with DBP and pulse rate46. In 
addition, negative correlation between weight and 
both DBP and heart rate was also found in their 
study46.  
 
Inverse associations were found between height and 
SBP among male and female participants by 
Touhidul et al.36. According to them, male 
participants mean DBP increased with increasing 
height36. Song et al. revealed that SBP was more 
closely correlated with weight than with height in all 
age groups in both boys and girls24. DBP had a 
stronger correlation with the weight than with the 
height in all age groups among boys but associated 
with the height than with the weight in all age groups 
among girls24. 
 
An investigator observed the relationship between 
BMI and BP for women but not for men which is not 
accordance with our study1. Song et al. suggested 
that increase in body mass elevates SBP in both the 
gender but in our study SBP increased with BMI 
only in females24. 
 
Conclusion 
The present study showed that males had higher 
pulse, systolic and diastolic blood pressure than 
females. The blood pressure and pulse increased 
with increasing height & weight among both 
genders. BMI was positively associated with 
increase in pulse & blood pressure in female. 
Although this study gave us an insight into the pulse 
and blood pressure situation in a particular medical 
college, a community-based study with 
representative sample to develop a national database 
reflecting the age, sex, height and weight 
standardized on pulse and blood pressure of young 
adult from all socioeconomic status is recommended 
for our country.  
 
Limitations of the Study 
The comparatively shorter period of time for 
conducting this cross-sectional study and smaller 
sample size might not represent the whole 
community. Socio-demographic factors were not 
assessed in the study. 
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