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Background: Hypertension is known as a silent killer. Early detection is the key to
successful management and treatment of hypertension. In maximum studies, higher BMI
has been associated with an increased risk of elevated blood pressure. Weight-related
problems have been detected in various university students in earlier studies.
Themedical students were found to be at a higher risk due to their sedentary lifestyle and
other factors. The present study was undertaken to measure the blood pressure and BMI
of undergraduate medical students and to detect the correlation between them.
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kg/m2, respectively (p = 0.001). 13.04% and 21.73% of participants were found to be
overweight and underweight, respectively. Systolic blood pressure (SBP) and diastolic
blood pressure (DBP) of subjects in the normal weight category were determined to be
120.13 + 7.53/ 79.71 + 4.17 respectively in males and 112.80+5.76/75.54+5.34 females
(p = 0.05). Students were found to be normotensive, pre- hypertensive, and hypertensive
in males 66.66%, 27.77%, and 5.55% and 75.71%, 21.42% and 2.85% of female cases,
respectively. Both in males and females, a significant positive correlation of BMI was
discovered with SBP and DBP. In the current survey, a higher percentage of men
(5.55%) were determined to be obese as compared to women (2.85%).
Conclusion: There are weight-related concerns and associated complications like
elevated blood pressure in medical students having elevated levels of BMI.
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Measurement of Blood Pressure and BMI Among Overweight, Underweight and Normal Weight Medical Students of Amu Aligarh, U.P, India: A
Cross Sectional Study

1. INTRODUCTION

Hypertension is known to be a silent killer. It can be characterised as having a
systolic blood pressure (SBP) of atleast 140 mmHg, a diastolic blood pressure (DBP)
of atleast 90 mmHg, or a condition needing the use of antihypertensive medication.
In India, 57% of all stroke deaths and 24% of all deaths from coronary heart disease
are directly attributable to hypertension. Rodgers et al. (2000)

In the history of Unani Medicine Hakeem Ajmal Khan was the pioneer
researcher who worked on Asrawl (Rauwolfia serpentina) and highlighted the role
of ‘Ajmaline’ and ‘Serpentine’ in the treatment and management of hypertension. In
the Unani system of Medicine, the concept of hypertension is described as Imtila bi
Hasbil Auiya. It is supposed to be due to Sue-e-Mijaz damwi and comes under the
heading of Imtila.

According to Unani renowned physicians, Yabusat e Mijaz (dryness) leads to the
hardening of Urooqge damviya (blood vessels) and narrowing of lumen of blood
vessels. These changes may further develop as arteriosclerosis and atherosclerosis.
The possible mechanism of infiltration in arteries may be due to an excess of blood
from undigested foods which is more likely to change into putrid material. This
material leads to thrombus formation or occlusion in coronary artery. The localized
excess of blood that has accumulated in the veins can harm the overloaded vessels.
During this sickness the blood can leak from the veins into the arteries. The flow of
pneuma, or vital spirit, which was intended to be dispersed by arteries, would be
hindered at this stage of saturation, which might result in coronary artery occlusion
and possibly induce a heart attack.

In this perspective Uani physician’s always emphasis on the Asbabe Sitta
Zarooriya (Six essentials to keep body healthy) among them the food and drinks
come on the second order which focused on the dietary modification for cardiac care
especially advised to take such diet which makes the blood thin and less viscus to
overcome such blockage.

Due to lifestyle modification and higher trends of junk food consumption
containing fat, young boys and girls are becoming more prone to develop
prehypertension and hypertension. In this regard several journals have reviewed
trends of prevalence of hypertension in India. Gupta et al. (1996), Gupta (1999)
Urban population, sedentary lifestyles, and higher levels of stress have been
identified as key contributing factors. This suggests that the interactions between
the environment and genes may be a cause of hypertension, Gupta et al. (1996),
Yusuf et al. (2001) This raises the risk of numerous cardiovascular diseases. Early
identification of hypertension and associated risk factors may consequently prevent
cardiovascular issues in later life. Ghadhban & Habib (2011) It has been
demonstrated by numerous studies that obese people were five times more likely
to develop hypertension as compare to normal weight individuals. Ranjani et al.
(2016)

There are a lot of other factors, which might be responsible for hypertension in
teenagers and weight fluctuations such as stress, missing breakfast, and peer
pressure. Similarly, more than normal BMI was found in 18.07% of males and
14.42% of females in a study by Saeed et al. (2013).

It has been detected that adipose tissue and the basal metabolic index are
correlated. As per the recent studies, a higher BMI is always associated with an
enhanced level of adipose tissue. Additional variables that may be elevated include
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leptin and angiotensinogen, which are significant risk factors for cardiovascular
diseases, including hypertension. Saeed et al. (2013), Atanasova et al. (2014), Sb et
al. (2010) Although BMI cannot directly assess body fat, but it is linked with direct
measurements of body fat.

In a study conducted by Atanasova et al,, it was revealed that men were more
likely to be overweight or underweight than women, with 16.7% of men and 9.5%
of women being overweight or underweight.8 In their study, Sb et al. (2010)
discovered that 31.73% of women and 29.52% of men had BMI which was less than
normal values. Atanasova et al. (2014)

The current study was therefore done to measure blood pressure in various
BMI categories and the association between the two was established considering
the rising trends of weight-related concerns among university students. The study
was also conducted with the understanding that pre-hypertension puts pupils at a
higher risk for developing hypertension since it is like the tip of an iceberg. It takes
hours to teach medical students about dietary changes and lifestyle changes that can
prevent disease.

2. METHODOLOGY

The Department of Tahaffuzi wa Samaji Tib, AKTC, Aligarh Muslim University,
Aligarh, Uttar Pradesh, India, commenced this cross-sectional study, which was
carried out in the Ajmal Khan Tibbiya College Hospital during one year period. In
this study, information from 230 undergraduate Unani medical students was
evaluated. The following variables were measured: height (m), weight (kg), and BMI
(kg/m2). The classification as per BMI was as follows: Normal:18.5 to 24.9,
underweight: BMI < 18.5 kg/m2, and overweight: 25 kg/m2 > BMI = 23.0 kg/m2, Sb
etal. (2010)

Using a mercury sphygmomanometer and adhering to the established protocol
and safety precautions, blood pressure (both systolic and diastolic) was measured.
Based on the results, the subjects were categorized as normotensive (120/ 80
mmHg), pre-hypertensive (120-139/ 80-89 mmHg), and hypertensive (> 140/ > 90
mmHg). Igho (2015)

3. STATISTICAL ANALYSIS

SPSS was used to analyse the data, which was reported as mean * SD. Chi-
square test was used to analyse the non-parametric data. Systolic and diastolic
blood pressures were compared between BMI groups using the unpaired t-test and
ANOVA (normal, underweight, and overweight groups). Using Pearson's
correlation, BMI was correlated with SBP and DBP in both overweight and
underweight participants. P values below 0.05 were considered statistically
significant.

4. RESULTS

68 males and 82 females had BMIs of 22.29 + 2.03 and 21.50 + 1.97 kg/m2,
respectively (p=0.001) (Table 1).17.39% of subjects were found to be underweight
and 13.04% were found to be overweight (Table 2). SBP and DBP of subjects in the
normal weight category were determined to be 120.13 + 7.53/ 79.71 + 4.17 and
112.80+5.76/75.54+5.34 mmHg, in males and females respectively (p = 0.05) (Table
3). Students were found to be normotensive, pre- hypertensive, and hypertensive in
66.66%, 27.77%, and 5.55% of cases, respectively (Table 4). Both in males and
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females, a significant positive connection of BMI was discovered with SBP and DBP
(Table 5).

Table 1
Table 1 BMI Status of Males (n = 90) and Females (n = 140)

BMI Males Females

Normal 68 (75.0 22.29+2.03 82 (58.57 21.50 + 1.97

Overweight 12 (13.0) 26.78 £ 1.50 18 (12.85) 26.65 £ 1.76

Overall, in 68 males and 82 females, BMI was found to be 22.29 + 2.03 and 21.50
+ 1.97 kg/m?2 respectively. The value was considered significant at p < 0.001.

Table 2
Table 2 Distribution of Subjects as per their Weight

BMI Number Percentage

Underweight 50 21.73

In our study 21.73% students were underweight,13.04% were overweight and
65.21% were normal weight.

Table 3
Table 3 SBP and DBP in various Categories of BMI in Males and Females

BMI Males Females

Normal 120.13+7.53 79.71+4.17 11280+5.76 75.54+5.34

Overweight 132.28+5.15 83.14+531 125.64+2.80 81.09+3.72

Overall SBP and DBP in males and females were 120.54 + 7.53/ 79.71 + 4.17
and 112.80 = 5.76/75.54 = 5.34 mmHg respectively. SBP and DBP difference was
significant at p < 0.001.

Table 4

Table 4 Distribution of Subjects as per Normo, Pre- and Hypertensive Males and Females

Catego Males Females

T T e T e

Normotensive 66.66 75.71

Hypertensive 5 5.55 4 2.85

Overall, 166 (72.17%), 55 (23.91%) and 9 (3.91%) subjects were found to be
normo, pre- and hypertensive respectively. In the current survey, a higher
percentage of men (5.55%) were determined to be obese as compared to women
(2.85%).
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Table 5
Table 5 Correlation of BMI with SBP and DBP among Study Subjects

Male Female
Parameters R P R P
SBP 0.405 0.01 0.702 0.01
DBP 0.375 0.01 0.597 0.01

A significant positive correlation of BMI was seen with SBP and DBP among
males and females. (R is called correlation coefficient & P is known as Predictive
value)

5. DISCUSSION

The BMI calculation provides a measure of the thickness or thinness of an
individual. It provides information on the underweight and overweight status
despite being a simple tool. Being overweight or underweight can increases the risk
of developing certain ailments. Underweight people are more frequently associated
to impaired immunity, delayed puberty, osteoporosis, anaemia, and psychological
disorders. James et al. (2014) Conversely, being overweight increases the risk of
developing diabetes, cardiovascular disease, and pulmonary, chronic renal,
musculoskeletal, GIT, hepatic, psychological, and low-functioning issues. Kutty et al.
(2015) 17.39% and 13.04% of the 230 students in the current study were
determined to be underweight and overweight, respectively.

Afzal et al. detected that 9.4% of 149 medical students were overweight and
28.9% were underweight. Chan & Woo (2010) In a study conducted by Sarkar et al.
(2015) the prevalence of underweight and overweight subjects was observed to be
16.5% and 15.2%, respectively. Afzal et al. (2015) The higher percentage of
underweight subjects can be attributed to the higher percentage of underweight
females in the present study, which was 28.57% (40/140), There was a higher
percentage of female underweight subjects in a study by Rodgers et al. (2000)

In the current survey, a higher percentage of men (5.55%) were determined to
be obese as compared to women (2.85%). Sheikh et al. reported a low prevalence of
obesity among women. Kumar et al. (2016) In a study by Hamid et al, it was
discovered that females were twice as likely to be overweight as compared to males.
Sheikh et al. (2014) The findings of the current study are contrary to the studies
described above. Several factors, including the study's higher sample size and
females’ greater awareness of health than males, may account for the variations in
the results.

Another intriguing claim that is worth acknowledging is that since the outing
regulations for men are frequently harsher than those for women, more men tend
to consume fast food and junk food. There has been evidence of a relationship
between junk food and BMI. Hamid et al. (2015) According to a study by Manojan et
al,, people who adopted unhealthy lifestyles and indulged in fried and fast food had
a high prevalence of obesity. Shah et al. (2014) According to Unani scholars, males
with Suemizaj damavi and Nabze mumtali are more susceptible to diseases.
Additionally, the current analysis contradicts studies that found no variations in
weight or height as per gender.

It's interesting how genetics, especially in boys, can account for differences in
weight, height, and BMI. On the other hand, environmental influences are quite
important for girls. Socioeconomic position, parenting methods, how parents model
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their own eating habits and lifestyles, conditions in which people eat at home, at
school, and in the community, as well as the characteristics of the neighbourhoods,
all play significant roles. Thus, the BMI is influenced by a combination of heredity
and environment. Yadav et al. (2016)

In addition to genetics, the weight-issue medical students are facing may also
be ascribed to the ever-increasing difficulties brought on by intense competition.
The stress of the academic load is also significant along with another factor. In this
scenario time management may play an important role to reduce both concerns.

Our study's findings are concordant with past studies in which more men were
found to have hypertension and BMI positively associated. Dubois et al. (2012),
Manchukonda & Srivastava (2015) SBP and DBP fell higher into the overweight BMI
group in the current study. With a high BMI, SBP and DBP frequently increase. Das
et al. (2013) In our study, both males and females had favourable correlations
between BMI and SBP and DBP. There was a higher blood pressure in overweight
students. Our study's findings are consistent with those of other studies that have
shown a connection between BMI and blood pressure. Trivedi & Anand (2014),
Tesfaye et al. (2007) The findings could be explained by the correlation between
rising BMI and rising sympathetic nervous system activity, endothelial dysfunction,
and cytokine levels. Purohit et al. (2015)

In our research analysis of the medical students in Aligarh Muslim University
routine exercise, eating habits, and stress levels could improve the findings of our
study. The study must be done on a bigger scale and with the incorporation of more
variables that affect weight and blood pressure. Goud et al. (2016)

6. CONCLUSION

The study's findings suggest that medical undergraduate students have issues
with their weight, BMI and both systolic and diastolic blood pressure have a
favourable correlation. Medical students should be made aware of the health risks
associated with obesity as soon as they enrol in medical school. Since the foundation
for a better and more resilient India will be laid by healthy doctors. A routine
examination for vulnerable group should be emphasized. According to the Unani
physicians, proper diet and exercise should be advised and emphasis must be given
to avoiding junk and fast food to prevent heart problems due to obesity. Early
intervention should be required to avoid heart complications. Unani medicines like
lehsun along with the bark of Terminalia arjuna will be helpful for the purpose.
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