
Effect of Age and Gender on Correlation between Body Mass
Index and Heart Rate among Hypertensive Patients

Wajahat Ali1, Zia Ullah Khan2, Sana Bilal3, Sadia Siddiqui4, Ahsan Ali Siddiqui5,
Adnan Anwar6*

1Department of Emergency, Ziauddin University, Karachi, Pakistan
2Department of Medicine, Sir Syed college of Medical Sciences, Karachi, Pakistan

3Specialist Family medicine, Sulaiman Al habib Hospital, Dubai
4Department of Medicine, Jinnah Sindh Medical University, Karachi, Pakistan

5Specialist Family Medicine, Ministry of Health, Riyadh, Saudi Arabia
6Department of physiology, Hamdard College of Medicine and Dentistry, Pakistan

ABSTRACT
Objective: Fatness is one of the main causes of mortality with elevated body mass index (BMI), especially from
cardiovascular disease (CVD). Impaired or abnormal functioning of the autonomic nervous system has been involved in the
progression of hypertension. Heart rate variability quantitatively evaluates cardiac autonomic disorder that is used to
record reduced cardiac autonomic commotion in high blood pressurewith an age and gender. Our objective is to determine
the effect of age and gender on correlation between body mass index and heart rate among hypertensive patients.
Methods: Secondary data analysis of a cross-sectional study on clinical manifestations of hypertensive patients was carried
out. All patients in the parent study had self-reported history of hypertension where each patient’s demographic profile and
hypertension associated medical conditions had been recorded by interview while their blood pressure had been measured
with the help of sphygmomanometer using stethoscope. Short-term heart rate variables were assessed using standard
protocol. After cleaning, data of total 247 patients were used for final analysis -4using statistical package for social sciences
version 20.
Results: The study results showed a significant positive correlation between body mass index and heart rate of the patients
(ρ=0.288, p<0.001). Age based analysis of the correlation between body mass index and heart rate showed that it was
significant only among older respondents i.e. patients aged 41 years or above (ρ=0.314, p<0.001) whereas gender based
analysis of the correlation between body mass index and heart rate showed that it was significant among both male and
female patients (ρ=0.341, p<0.001 and ρ=0.222, p<0.016 respectively).
Conclusion: Heart rate of the patients was found to be significantly correlated with their BMI. BMI of hypertensive patients
could be used as an indication for presence of tachycardia among such individuals, especially those of advanced age.
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INTRODUCTION

The leading cause of mortality in patients is due to the 
obesity with elevated body mass index (BMI), particularly 
from cardiovascular disease (CVD) [1]. 

One study reported that although the consistent findings 
concluded that obesity is said to be the main cause of CVD, 
but the reason for these relationships are remained 
indistinct.  As causes, various factors have been advocated 
for this association, such as resistance of insulin, 

decreased    high-density lipoprotein, and hypertension, 
however, it has also been proposed that in obesity, a 
decrease in autonomic nervous system might be the cause 
of augmented incidence of CVD [2].
Preceding studies have acknowledged that the main 
reasons of hypertension are smoking, age, gender, exercise, 
dietary habits, family history, and body mass index (BMI) 
[3]. The incidence of obesity has been growing all over the 
world [4]. 

It is a significant risk factor in many chronic ailments such 
as dyslipidemia, hypertension, and diabetes mellitus 
type-2 [5]. High body weights are the main reasons of such 
types of disorders; therefore, due to its significance 
researches are actively being carried out [6].
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One more study revealed that a systematic analysis
confirmed that to achieve gold standards of health,
comprising a normal BMI, was associated with lesser
occurrence of both cardiovascular and non-
cardiovascular illnesses [7]. The relationship between
obesity and hypertension is multifaceted, considering the
fact; hypertension that related to obesity is also closely
allied with other ailments. At large, obesity is typically
affected due to increased BMI, and it is one the major risk
factors for hypertension [8] and the occurrence of
hypertension intensifies with increasing BMI [9]. Though,
BMI does not reproduce the distribution of body fats, and
there is still some ambiguity about it. Correspondingly,
there are concerns about its effectiveness to envisage the
risk of hypertension and CVD [10].
Current researchers have focused on the autonomic
system of the heart itself reported provocative verdicts
[11]. The autonomic nervous system is basically a control
system that works mainly mechanically and control
shuman system for instance: Digestive system, heart rate,
respiratory system, urination, pupillary response, and
sexual arousal. It controls this system through the
sympathetic and parasympathetic nervous systems [11].
Heart rate variability (HRV) measures the impact of
autonomic activity on the heart itself [12]. Even a minor
variability in autonomic nervous system of the heart
changes the heart rate and rhythm. The HRV observes by
way of beat-to-beat heart fluctuations and changes
during recording of electrocardiogram (ECG). Hence, it
might be the most beneficial and the easiest non-invasive
technique to examine the effect of obesity on CVD [13].
It is essential to lay emphasis on the effect of obesity on
HRV, as reduced HRV considerably raises cardiovascular
death [14]. As the autonomic nervous system regulates
an important part of body’s internal functions, however,
imbalance deposits of fats in the body in obesity is a
negative factor. The chance of illnesses seems to have
been risen due to the high quantity of deposit of fat
contents in the body. For the determination of
stratification of risk, it is appropriate to have cut-off
values of fat content of a body based on its experimental
relationship with disease [15]. The assessment of body
fat is too intricate to be of applied clinical presentation.
In researches sequences of anthropometric indices have
been used to measure obesity, together with the BMI,
circumference of waist, stature ratio of waist, and ratio of
waist–hip. Amongst them, the BMI is used most
extensively to classify obese, overweight, and
underweight people [16].Therefore, our study is being
carried out to determine the effect of age and gender on
correlation between body mass index and heart rate
among hypertensive patients.

MATERIALS AND METHODS

A cross sectional study on clinical manifestations of
hypertensive patients was conducted in the department
of a secondary care hospital of Karachi. Ethical approval
was taken from the concerned department. A total of 247

patients having age up to 40 years and above for both the 
gender were recruited using convenient sampling 
technique. The study duration was based on 6 months 
starting from July, 2020 to December, 2020.All patients in 
the parent study had self-reported history of 
hypertension where demographic profile of each patient 
and their medical conditions associated with 
hypertension had been documented through interview 
while their blood pressure had been measured with the 
help of sphygmomanometer using stethoscope. 
Short-term heart rate variables were assessed using 
standard protocol. As an exclusion criterion, the 
patients had gastrointestinal disease, neurological 
disorders, history of diabetes, cardiovascular diseases, 
cluster headache, and morbid obesity, were excluded 
from the study.
Once final cleaning, collected data of 247 patients were 
entered and analyzed by using statistical package for 
social sciences (SPSS) version 20. The descriptive data 
was represented as mean and standard deviation; 
however, qualitative data were communicated as 
percentages and frequency. 

Stratification was used to control for the potential 
confounding effects of the age. After checking for 
normality, inferential investigation was done using 
Spearman correlation. Statistically significance level 
ofp-value was considered as p<.05.

RESULTS

A total of 247 participants were analyzed. Patients mean 
age were48 ± 12.55 years,74 (30.0%) of them were aged 
up to 40 years while 173 (70.0%) of them were aged 41 
years or above; 130 (52.6%) were males while 117 
(47.4%) were females; the mean body mass index of the 
patients were26.78 ± 5.65Kg/m2, whereas their mean 
heart rate was 94.10 ± 6.78 beats/min (Table 1). The 
study results showed a significant correlation between 
body mass index and heart rate of the patients (ρ=0.288, 
p<0.001) where they were found to be positively 
correlated with each other.
Age based analysis of the correlation between body mass 
index and heart rate showed that it was significant only 
among older respondents i.e. patients aged 41 years or 
above (ρ=0.314, p<0.001) where body mass index and 
heart rate was found to be positively correlated with each 
other while correlation between body mass index and 
heart rate among younger respondents i.e. patients aged 
up to 40 years (ρ=0.201, p>0.086) was insignificant, 
though still positively correlated.
Gender based analysis of correlation between body mass 
index and heart rate showed that it was significant among 
both male and female patients (ρ=0.341, p<0.001 and 
ρ=0.222, p<0.016 respectively) where body mass index 
and heart rate was found to be positively correlated with 
each other among both genders though the correlation 
was more significant among males than females (Table 2).
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Variable Mean ± SD

n(%)

Age (Years) 48 ± 12.55

Gender Male 130(52.6)

Female 117(47.4)

Age Group Upto 40 Years 74(30.0)

41 Years or Above 173(70.0)

BMI (kg/m2) 26.78 ± 5.65

Heart Rate (beats/min) 94.10 ± 6.78

Table 2: Correlation between BMI and heart rate.

Variable Heart Rate (beats/min)

ρ p-value

BMI (kg/m2) 0.288 <0.001

BMI (kg/m2) Up to 40 Years 0.201 0.086

41 Years and above 0.314 <0.001

Males 0.341 <0.001

Females 0.222 0.016

DISCUSSION

BMI is categorized as obese, underweight, overweight
and normal. Obesity and overweight are the risk factors
of several illnesses, as well as high BP [17].
Aging is also one of the reasons that effect on the
prevalence of high BP [18]. The occurrence of high SBP
improved throughout the age groups. The highest
incidence of high BP was detected in the older age group
i.e., 46 to 50 years. Further, out of 200 participants, the
number of hypertensive patients who were 46 to 50
years of age was 32 (16.0%). The high rate of
hypertension regarding age is caused due to the weak
metabolic system of the kidney [19].As far as our study is
concerned out of 247 hypertensive patients, 173(70.0%)
patients with the age of 41 years or above revealing that
older patients were more prone to develop hypertension.
A high occurrence with increased BP was witnessed in
another study in which 65 (32.5%) participants were
having hypertension i.e., SBP greater or equal to 140
mmHg. Among these participants, 35 (17.5%) were
males and 30 (15.0%) were females suffering from
hypertension [19].Another study reported that the high
prevalence of hypertension in males against females
might be as a result of modifications in living standards.
Due to lifestyles modifications, men are at a greater risk
of hypertension and its related diseases than women
[20]. These findings are also comparable with our study
to some extent showing that males were predominant
over the females indicating 130(52.6%) males and
117(47.4%) females had hypertension and this is
because of their lifestyles modifications.

Another cross sectional study was conducted
amongst257 males of Tangkhul Naga of North-east India;
their ages were from 20 to70 years presented BMI in
different groups of age. Their mean BMI waswitnessed
22.3 kg/m2between 40 to49 years of age group. At the
same time BMI was observed to be lowest among 20 to
29 years of age group and subsequently declined. It was
further observed that differences in mean BMI were
statistically significant between all the age groups a part
from40 to 49& 50 to 59 years of age group. Mean BMI of
all the age groups were found to be 20.9kg/m2 [21]. In
light of our findings the mean BMI was found to be 26.78
± 5.65kg/m2 and showed a positive correlation with a
significant difference between BMI and heart rate with
respect to age above 41 years in 173(70.0%)
hypertensive patients (ρ=0.341, p<0.001) while positive
correlation with an insignificant difference was observed
between BMI and heart rate with respect to age up to 40
years in 74(30.0%) hypertensive patients (ρ=0.201,
p=0.086).
In a study of above 30,000 young individuals, Baba et al.
[22] have identified that resting heart rate (RHR) was
genuinely related to obesity as well as average values of
heart rate augmented along with the degree of obesity. A
variety of substances are released by adipose tissue
together with adiponectin, which may perhaps provide
changes in the sympathetic nervous system and reduced
parasympathetic nervous system, with increasing RHR
values [23]. As far as our study is concerned, positive
correlation with significant difference was observed
between BMI and heart rate (ρ=0.288, p<0.001) showing
that being overweight develops tachycardia in an
individual.
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Some more studies by some researchers reported that
the resting pulse rate was found significantly higher in
the obese group in association with the normal weight
group. The rise in pulse rate was in compliance with the
rise in mean heart rate of an individual [24].Moreover, a
number of studies backed by the finding of tachycardia in
overweight people, which is just because of different
autonomic variations of the intrinsic heart rate [25-28].
Our results are similar too with the above mentioned
studies illuminating that mean heart rate 94.10 ± 6.78
was observed along with increased BMI with
hypertensive patients indicating tachycardia in higher
BMI.

CONCLUSION

This study demonstrated that amongst hypertensive
patients, heart rate was found to be significantly
correlated with their BMI and closely associated with the
age and gender. Inconsistency of heart rate quantitatively
forms cardiac disorders in high blood pressure with an
age and gender. Increased BMI of hypertensive patients
might be used as assign for incidence of tachycardia
among such individuals, specifically those of progressive
age.
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