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Abstract

Hypertension is a major cause of cardiovascular disease and related mortality world-
wide. The presence of general and abdominal obesity in hypertensive individuals
increases the risk of cardiovascular mortality. However, evidence on the burden of obe-
sity and hypertension and associated factors are lacking or limited among young adult
students in Bangladesh. This study measured the prevalence and factors associated
with general and abdominal obesity and hypertension among university students in
Bangladesh. In this study, a total of 1011 students (647 males and 364 females) were
enrolled on nine public universities in eight divisional regions of Bangladesh. Data were
collected on socio-demographic, anthropometric, and lifestyle in a questionnaire form.
Unadjusted and adjusted logistic regression analyses were performed to evaluate the
association of general obesity, abdominal obesity and hypertension with different fac-
tors. The prevalence of general obesity, abdominal obesity and hypertension was 8.3%,
20.7%, and 10.2%, respectively. The females had a higher prevalence of general obesity
(8.8%) and abdominal obesity (26.3%) compared to the males (8.0% and 17.7%, respec-
tively). However, a higher prevalence of hypertension was observed in males (12.2%)
thaninthe female (6.1%) patients. In regression analysis, age showed a significant asso-
ciation with general obesity, whereas, age and female sex were significantly associated
with abdominal obesity. The analysis also identified the male sex and high BMI as the
increased risk factors for hypertension. Our study suggests a comprehensive screening
program and campaigns to increase awareness about obesity and hypertension and its

risk factors among young adults in Bangladesh.
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1 | INTRODUCTION

The prevalence of general obesity is increasing globally both in devel-
oping and developed nations.! According to the world health orga-
nization (WHO), 11% of males and 15% of females aged 18 years
and older were obese in 2014.2 Abdominal obesity, another form
of obesity, is considered an important predictor of general obesity-
associated diseases.>* Both general and abdominal obesity is linked
to metabolic abnormalities including diabetes, hypertension, and car-
diovascular diseases.” On the other hand, hypertension is a serious
public health concern worldwide. Hypertension increases the risk of
cardiovascular diseases and related mortality.® It has been referred
to as a “silent killer” and is responsible for approximately 9.4 million
deaths and 7% of the disease burden as estimated in disability-adjusted
life years in 2010.2 One of the concerning issues is that obesity and
hypertension are occurred often together’ and increased the risk of
all-cause and cardiovascular mortality.®? It has been indicated that
excess weight gain increases 65%-75% of essential hypertension risk
and also increases the risk of renal disease.©

Bangladesh a developing country in South Asia, is experiencing a
rapid socioeconomic and demographic transition.>* The population of
this country is expected to proliferate to 218 million in 2050.12 This
high increasing pattern of the population in the country has been found
to be linked with rapid urbanization and an epidemiological chang-
ing pattern from communicable to non-communicable diseases.'? With
the rapid urbanization and industrialization in recent decades, the
prevalence of obesity and hypertension has increased remarkably in
the Bangladeshi population. Although some early studies reported the
prevalence of obesity and hypertension in Bangladeshi adults,'3-1”
most of the studies were small-scale and regions specific and inves-
tigated either obesity or hypertension prevalence in general adults.
Moreover, evidence on the burden of both obesity and hypertension
and associated factors are lacking or insufficient, especially among
young adults in Bangladesh. Therefore, we aimed to measure the
prevalence and related risk factors of general and abdominal obesity
and hypertension among public university students of all divisional
regions in Bangladesh.

2 | METHODOLOGY

2.1 | Study areas and participants

We conducted this cross-sectional study between August 2017 and
February 2018 at the Department of Biochemistry and Molecular Biol-
ogy of Shahjalal University of Science and Technology, Bangladesh. A
total of 1011 students (647 males and 364 females from undergradu-
ate and graduate programs, aged 18-28 years) participated from nine
public universities in eight divisional regions (i) Barisal division (Uni-
versity of Barisal), (ii) Chittagong division (Chittagong University of
Engineering and Technology, Noakhali Science and Technology Univer-

sity), (iii) Dhaka division (University of Dhaka), (iv) Khulna division

(Khulna University), (v) Mymensingh division (Bangladesh Agricultural
University), (vi) Rajshahi division (University of Rajshahi), (vii) Rangpur
division (Begum Rokeya University), and (viii) Sylhet division (Shahjalal
University of Science and Technology) of Bangladesh. The participants
were selected by random sampling procedure and in a few cases in a
convincing way. All participants were informed about the study aims
and they provided written informed consent. This study protocol was
reviewed and approved by the Internal Ethics Review Committee at the
Department of Biochemistry and Molecular Biology, SUST. The inclu-
sion criteria were both sex, age >18 years, willingness to participate
and free from severe chronicillness. As the exclusion criteria, pregnant
women, nursing mothers, and participants who had cardiac disease
or malignant disease were not included in the study. The individuals
with missing any demographic information were also excluded from the

study.

2.2 | Data collection

A pre-structured questionnaire was used for detailed information
collection regarding demographic, socio-economic and lifestyle fac-
tors by trained personnel. Anthropometric data like height, weight,
waist circumference (WC) and hip circumference (HC), were measured
following the standard procedure described elsewhere.'8-2> Measure-
ments were done without shoes and with minimal clothing. We advised
the participants to avoid tea, coffee, beverages, eating, smoking and
heavy physical work at least 10 min prior to blood pressure (BP)
measurement. The participants were also allowed 5 min rest before
measuring BP (two times at 5 min intervals) on the left arm in a com-
fortable sitting position using a digital BP machine (Omron M 10, Tokyo,
Japan). At the end of height, weight and BP measurement, we informed
all the participants about their body mass index (BMI, weight in kg
divided by height in meter squared) and BP status with some health
messages (information on risk factors of obesity and hypertension) in
Bengali, the local language.

2.3 | Definitions

BMI (kg/m?2) values were divided as underweight (BMI < 18.5), normal
(BMI 18.5-23.5), overweight (BMI 23.5-27.5) and obese (BMI > 27.5)
according to the WHO guidelines for the Asian population.26-27
Abdominal obesity was defined as a WC > 80 cm for females and >
90 cm for males.228 Hypertension was defined by systolic blood pres-
sure (SBP)>140 mm Hg and/or, diastolic blood pressure (DBP)>90 mm
Hg and/or, intake of anti-hypertensive drugs at the time of data
collection.2?-31 Family socioeconomic status was grouped as low,
medium and high based on their monthly income. Physical activ-
ity was categorized as low (easy housework), medium (swimming
and walking) and adequate/high (jogging, carrying, lifting, and/or
sports). Smoking habits were classified as a present smoker and never

smoker.
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TABLE 1 Descriptive characteristics for socio-demographic and anthropometric data for the participants by regions
Measure Total Barisal Chittagong Dhaka Khulna Mymensingh Rajshahi Rangpur Sylhet
N 1011 85 106 97 85 115 109 93 321
Sex (m/f) 647/364 48/37 78/28 53/44 47/38 85/30 47/62 72/21 217/104
Age (years) 222+ 23 218 + 1.6 214 + 22 231+ 26 231+ 18 213 + 35 221+ 17 211+ 18 227 + 1.6
BMI (kg/m?) 22.6 + 37 227 + 37 230 + 3.9 234 + 28 223 + 42 222 + 29 214 + 27 21.6 + 3.0 234 + 4.1
WC (cm) 78.8 + 9.9 74.6 + 88 817 + 11.8 789 + 7.6 775 + 9.9 773 + 83 726 + 9.6 787 + 7.7 811+ 98
HC (cm) 87.7 + 17.6 80.8 + 10.9 90.9 + 14.7 88.6 + 6.0 92.7 + 8.7 815 + 245 854 + 144 69.7 + 37.1 931 + 87
WHR 0.86 + 0.30 0.92 + 0.5 0.87 + 0.1 0.89 + 0.1 0.83 £ 0.1 0.81 + 0.2 0.83 + 0.1 0.72 + 0.4 0.89 + 0.4
SBP (mmHg) 1193 + 123 1175+ 110 1202 + 112 1174 + 116 1192 + 141 122.8 + 10.8 118.0 + 10.2 1314 + 13.1 1168 + 11.8
DBP (mmHg) 750 = 9.9 755 +73 750 + 10.9 74.7 + 8.1 734 + 134 769 + 9.8 763 + 8.1 84.6 + 9.7 724 + 88
PP (mmHg) 75.5 + 20.9 710 = 154 712 + 145 767 + 124 826 + 118 773 + 141 80.9 + 14.0 88.1 + 154 78.6 + 124
Family Socioecono. status
Low (%) 7.1 125 1.3 7.5 8.3 3.3 5.6 33.3 35
Medium (%) 78.4 79.2 82.9 67.2 64.6 88 86.1 50.8 82.2
High (%) 14.5 8.3 15.8 254 27.1 8.7 8.3 15.9 13.8
Family hist. of hypertension
Yes (%) 429 64.0 27.6 39.4 34.0 215 36.4 440 56.0
No (%) 57.1 36.0 724 60.6 66.0 78.5 63.6 56.0 44.0
Physical activity
Low (%) 50.9 97.2 98.3 97.6 98.1 98.8 40.3 211 131
Moderate (%) 429 28 1.7 3.2 1.9 1.2 59.7 63.2 84.0
Adequate (%) 21 0 0 0 0 0 0 15.8 2.9
Aware about hypertension
Yes (%) 62.7 75.9 68.9 69.0 59.5 65.1 60.9 68.3 57.7
No (%) T8 241 31.1 31.0 40.5 34.9 39.1 31.7 423
Aware about obesity
Yes (%) 62.9 80.6 63.3 70.7 56.1 69.5 59.8 61.9 59.1
No (%) 37.1 19.4 36.7 29.3 43.9 30.5 40.2 38.1 40.9
Sleeping duration (h/day)
<6 (%) 19.4 157 118 26.9 38.0 16.1 14.6 20.8 19.5
7-8 (%) 737 824 82.9 68.7 54.0 828 76.4 75.0 70.5
>8 (%) 6.9 20 5.3 45 8.0 11 9.0 42 10.1
Intake of fat rich food
Yes (%) 458 53.1 34.7 46.8 46.9 51.2 61.5 57.6 39.8
No (%) 11.9 8.2 133 14.5 18.4 15.1 9.2 15.3 9.5
Occasionally (%) 423 38.8 520 38.7 347 337 29.2 27.1 50.7
Intake of soft drinks
Daily (%) 18.8 31.7 13.6 211 19.7 25.0 20.3 14.8 16.1
Weekly (%) 36.6 171 28.8 38.6 27.8 34.2 45.6 37.0 39.8
Monthly/rarely (%) 44.6 522 57.6 40.4 52.8 40.8 34.2 48.1 441
Smoking status
Yes (%) 16.1 6.1 118 25.8 14.0 9.7 19.3 12.0 154
No (%) 83.9 93.9 88.2 74.2 86.0 90.3 80.7 88.0 84.6
Data are presented as mean + SD for the continuous variables and percentages for the categorical variables.
2.4 | Statistical analysis 3 | RESULTS
The results are presented as mean + standard deviation (SD) for the 3.1 | Characteristics of the participants

continuous variables and percentages for the categorical variables. A
chi-square test was applied to assess the proportional differences in
obesity and hypertension status in the categorical variables. Differ-
ences in the socio-demographic and anthropometric variables were
analyzed by independent sample t-test and one-way ANOVA. Bivariate
and multivariable logistic regression models were used to identify the
significant risk factors for obesity and hypertension. In the multivari-
able regression analysis, we have adjusted for the covariates age, sex,
place of living region, BMI, education, Socioeconomic status, physical
activity, family history of obesity and hypertension, intake of fat-rich
food, and smoking. All statistical analyzes were conducted using the
IBM SPSS Statistics version 23. A P-value < 0.05 was considered as the

level of significance.

The socio-demographic information of the participants by region
are summarized in Table 1. Our study comprised 1011 patients,
647(63.9%) males and 364(36.1%) females, aged 18-28 vyears.
The mean age, BMI and WC of the participants were 22.2 + 2.3
years, 22.6 + 3.7 kg/mZ, and 78.8 + 9.9 cm, respectively. The mean
SBP and DBP were 119.3 + 12.3 mm Hg and 75.0 + 9.9 mm Hg,
respectively. Regarding family socioeconomic status, 7.1%, 78.4%
and 14.5 of the participants were in the low, medium and high cat-
egory groups, respectively. About 37% of the students were not
aware of obesity and hypertension. Regarding physical activity,
only 2.1% of students were in the adequate or recommended phys-

ical activity group. Our data also showed that about 46% of the
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TABLE 2 Characteristics of the study patients according to BMI, WC, and blood pressure data
Body mass index Waist circumference Blood pressure
Pre- Hyper-
Under- Normal Over- Obesity Normal Obesity Normal hypertensive  tensive
Divisions Sex weight (%) (%) weight (%) (%) (%) (%) (%) (%) (%)
Barisal Male 34 55.2 27.6 13.8 93.1 6.3 31.0 69.0 0.0
Female 22.7 54.5 9.1 13.6 100 0.0 68.2 27.3 4.5
Total 118 54.9 19.6 13.7 96.1 3.9 47.1 26(51) 1.9
Chittagong Male 8.9 46.4 30.4 14.3 60.7 39.3 33.9 46.4 19.6
Female 15.0 40.0 45.0 0.0 65.0 35.0 65.0 35.0 0.0
Total 10.5 44.7 34.2 10.5 62.7 37.3 421 434 14.5
Dhaka Male 324 48.6 16.2 27 89.2 10.8 29.7 67.6 27
Female 0.0 80.0 20.0 0.0 533 46.7 86.7 133 0.0
Total 17.9 62.7 17.9 15 73.1 26.9 55.2 433 15
Khulna Male 6.9 58.6 34.5 0.0 79.3 20.7 37.9 62.1 0.0
Female 18.2 50.0 18.2 13.6 81.8 18.2 727 227 4.5
Total 118 54.9 27.5 59 80.4 19.6 52.9 45.1 20
Mymensingh Male 11.6 62.3 20.3 5.8 92.8 7.2 37.3 46.4 15.9
Female 0.0 62.5 37.5 0.0 70.6 29.4 583 25.0 16.7
Total 8.6 624 24.7 4.3 88.4 11.6 43.0 40.9 16.1
Rajshahi Male 5.3 68.4 237 2.6 91.7 8.3 474 42.1 10.5
Female 235 58.8 13.7 3.9 94.1 5.9 62.7 235 137
Total 15.7 62.9 18.0 34 93.1 6.9 56.2 314 12.4
Rangpur Male 17.3 57.7 19.2 5.8 92.7 7.3 27.5 48.5 250
Female 36.4 54.5 0.0 9.1 88.9 111 49.0 237 27.3
Total 20.6 57.1 15.9 6.3 92.0 8.0 34.8 414 238
Sylhet Male 7.8 46.1 36.4 9.7 788 21.2 49.3 40.6 10.1
Female 11.5 48.1 25.0 15.4 62.5 37.5 88.5 115 0.0
Total 9.0 46.7 327 115 735 26.5 62.0 311 6.9
Overall Male 10.6 524 29.0 8.0 82.3 17.7 39.9 47.8 12.2
Female 14.1 55.6 215 8.8 737 26.3 74.6 19.2 6.1
Total 11.8 535 264 8.3 793 20.7 519 37.8 10.2

Data are presented as percentages for the categorical variables. BMI (kg/m?) was categorized as underweight (BMI < 18.5), normal (BMI 18.5-23.5), over-
weight (BMI 23.5-27.5) and obese (BMI > 27.5).2427 Abdominal obesity was defined as a WC > 80 cm for females and > 90 cm for males.?%28 Hypertension
was defined by as SBP>140 mm Hg and/or, DBP>90 mm Hg and/or, intake of an anti-hypertensive drugs.>%3!

participants were used to intake of fat-rich diet and 16.1% were used
to smoking.

3.2 |
data

Body mass index and waist circumference

The characteristics of the participants by BMI and WC are shown in
Table 2 and Figure 1. Overall, the prevalence of general and abdominal
obesity was 8.3% and 20.7%, respectively. About 12% of the partic-
ipants were underweight, and 26% were overweight. No significant
difference was found for general obesity prevalence between male
(8.0%) and female (8.8%) participants. However, females had a higher

prevalence of being underweight (14.1%) compared to males (10.6%).

In WC-based data analysis, a significant difference (P < 0.01) was
observed in abdominal obesity between male (17.7%) and female
(26.3%) patients. A high prevalence of general obesity (13.7%) and
abdominal obesity (37.3%) was found among patients recruited from
Barisal and Chittagong regions, respectively. The lowest prevalence
of general obesity (1.5%) and abdominal obesity (3.9%) was observed
among participants in Dhaka and Barisal regions, respectively.

3.3 | Blood pressure data

Table 2 and Figure 1 show the category of blood pressure data for
all participants by sex and region. The overall prevalence of pre-

hypertension and hypertension was 37.8% and 10.2%, respectively.
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(A) **p<0.01 (B) *P<0.05, ***P<0.001
HYPERTENSION ﬂn SYLHET
‘ RANGPUR :
' RAJSHAHI
ABDOMINAL OBESITY 17.7 20.7
.‘ MAYMENSINGH
KHULNA
GENERAL OBESITY 8.0 n DHAKA 13 26.9 .4
CHITTAGONG
Prevalence (%) BARISAL 7 39 19
Male ®Female HTotal PREVALENCE (%)
General obesity m Abdominal obesity
FIGURE 1 Prevalence of general obesity, abdominal obesity and hypertension among Bangladeshi young adults by sex (A) and region (B).

*P < 0.05 when the prevalence of general obesity is compared within regions, **P < 0.01 when the prevalence of abdominal obesity and
hypertension is compared between sex groups, and ***P < 0.001 when the prevalence of abdominal obesity and hypertension is compared within

regions. P-values were obtained from the chi-square test

(A) *p<0.05
OBESITY 26 53.7 | 194

Prevalence (%)

Normotensive ® Prehypertensive M Hypertensive

(B) *P<0.05

ABDOMINAL OBESITY

Prevalence (%)

NORMAL

Normotensive ® Prehypertensive ®m Hypertensive

FIGURE 2
hypertension prevalence is compared within the BMI and WC groups

Males were more prehypertensive and hypertensive (47.8% and 12.2%,
respectively) than females (19.2% and 6.1%, respectively) (P < 0.01). A
variation was observed in obesity and hypertension prevalence within
the regions. The lowest prevalence of hypertension was observed in
the Dhaka region (1.5%) and the highest prevalence was found in Rang-
pur (23.8%) region. Both prehypertension and hypertension rates were
significantly higher (53.7% and 19.7%, respectively) in BMI based obe-
sity group compared to the normal and overweight group (P < 0.05)
(Figure 2). Similarly, both prehypertension and hypertension preva-
lence was significantly higher (38% and 15.3%, respectively) in WC
based abdominal obesity group (Figure 2) compared to the normal
group (P < 0.05).

Prevalence of prehypertension and hypertension in the BMI (A) and WC (B) groups *P < 0.05 when prehypertension and

34 |
factors

Logistic regression analysis to assess the risk

In multivariable logistic regression analysis, increased age was found to
be an independent risk factor for general obesity (Table 3). Whereas,
increased age and female sex were the significant risk factors for
abdominal obesity (Table 4). Moreover, the patients with medium fam-
ily socioeconomic status had a higher odds of having abdominal obesity
than the patients with lower family socioeconomic status. Male sex
and high BMI also showed an association with the risk of hypertension

among participants (Table 5).
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TABLE 3 Evaluation of the factors associated with general obesity by bivariate and multivariable logistic regression analysis

Variables COR (95% Cl)
Sex

Male Ref.

Female 1.12(0.66-1.87
Age (years)

18-21 Ref

22-24 3.83(1.83-8.00)

25-28 5.23(2.23-12.16)
WC (cm)

Normal Ref.

Obese 19.31(10.33-36.10)

Family socioeconomic status

Low Ref.

Medium 1.50(0.45-4.98)

High 2.04(0.55-7.55)
Physical activity

Adequate/Moderate Ref.

Low 0.63(0.36-1.12)

Aware about obesity

Yes Ref.

No 0.63(0.35-1.13)
Division

Dhaka Ref

Barisal 10.50(1.25-88.33)

Chittagong 7.76(0.94-63.81)

Khulna 4.12(0.42-40.88)

Mymensingh 2.97(0.32-27.16)

Rajshahi 2.30(0.23-22.64)

Rangpur 447 (0.49-41.17)

Sylhet 8.60(1.16-63.81)
Intake of fat rich food

No Ref.

QOccasionally 1.22(0.52-2.89)

Yes 0.92(0.39-2.20)
Intake of soft drinks

No Ref.

Occasionally 0.55(0.23-1.29)

Yes 0.92(0.51-1.64)

P-value AOR (95% Cl) P-value
Ref.

0.861 0.76(0.42-1.38) 0.361
Ref

0.000 2.48(1.13-5.46) 0.024

0.000 2.93(1.16-7.42) 0.023
Ref.

0.000 17.36 (9.18-32.86) 0.000
Ref.

0.507 2.01(0.43-9.39) 0.376

0.286 1.46 (0.28-7.63) 0.652
Ref.

0.113 0.66(0.33-1.32) 0.243
Ref.

0.121 0.53(0.27-1.03) 0.062
Ref

0.030 65.23 (6.63-642-04) 0.000

0.056 6.56(0.73-58.65) 0.093

0.226 4.92(0.45-54.23) 0.193

0.336 7.50(0.73-76.61) 0.089

0.475 2.34(0.13-41.95) 0.564

0.186 8.84(0.66-119.05) 0.101

0.035 9.93(1.26-78.32) 0.029
Ref.

0.644 1.70(0.62-4.68) 0.301

0.853 1.17 (0.42-3.26) 0.765
Ref.

0.168 0.44(0.16-1.19) 0.106

0.776 0.73(0.37-1.43) 0.354

Abbreviations: COR, Crude odds ratio; AOR, Adjusted odds ratio; Cl, Confidence Interval.

4 | DISCUSSION

The prevalence rate of obesity and hypertension in different age
groups has been investigated widely in many developed countries,
while similar data are limited in Bangladesh, especially for young adults.

To our knowledge, this study is the first that reports on the prevalence

of general and abdominal obesity and hypertension and associated
risk factors among university students from all divisional regions of
Bangladesh.

In this cross-sectional study, the overall prevalence of general
obesity, abdominal obesity and hypertension was 18.2%, 41.9%,
and 25.5%, respectively. A previous study conducted in the Dhaka
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TABLE 4 Evaluation of the factors associated with abdominal obesity by bivariate and multivariable logistic regression analysis

Variables COR (95% Cl)
Sex
Male Ref.
Female 1.66(1.17-2.36)
Age (years)
18-21 Ref.
22-24 2.25(1.48-3.42)
25-28 2.85(1.67-4.87)
BMI (kg/m?)
Normal Ref.
Overweight 12.77 (7.93-20.54)
Obese 64.68 (31.86-131.31)

Family socioeconomic status

High Ref.
Medium 0.42(0.27-0.65)
Low 0.42(0.19-0.96)

Physical activity

Adequate/moderate Ref.

Low 0.83(0.55-1.23)
Division

Barisal Ref.

Chittagong 14.60(3.29-64.72)

Dhaka 9.00 (1.98-40.89)

Khulna 5.98 (1.24-28.83)

Mymensingh 3.22(0.68-15.34)

Rajshahi 1.81(0.35-9.35)

Rangpur 2.13(0.37-12.19)

Sylhet 8.82(2.10-37.08)
Intake of fat rich food

No Ref.

Occasionally 0.83(0.47-1.47)

Yes 0.86(0.49-1.52)

Intake of soft drinks
No
Occasionally

Yes

Ref.
0.87(0.51-1.49)
1.07 (0.71-1.62)

P-value AOR (95% Cl) P-value
Ref.

0.005 2.71(1.69-4.34) 0.000
Ref.

0.000 1.84(1.12-3.03) 0.017

0.000 2.32(1.19-4.53) 0.013
Ref.

0.000 16.03(9.65-26.63) 0.000

0.000 68.28(32.45-143.67) 0.000
Ref.

0.000 0.46(0.26-0.81) 0.007

0.039 1.18(0.41-3.40) 0.750
Ref.

0.345 1.31(0.76-2.26) 0.325
Ref.

0.000 57.98 (9.67-347.57) 0.000

0.004 75.47 (12.12-469.87) 0.000

0.026 16.41(2.44-110.20) 0.004

0.141 12.81(2.02-81.37) 0.007

0.476 5.76 (0.80-41.28) 0.082

0.395 12.26 (1.55-97.13) 0.018

0.003 20.93(3.86-113.48) 0.000
Ref.

0.519 0.65(0.31-1.33) 0.233

0.609 0.86(0.42-1.75) 0.673
Ref.
1.09(0.56-2.11) 0.798
1.21(0.72-2.01) 0477

Abbreviations: COR, Crude odds ratio; AOR, Adjusted odds ratio; Cl, Confidence Interval.

region, reported a lower prevalence of general obesity (2%) among
university students with a higher rate of prevalence in females than
males (0.8% vs. 3.2%).32 A higher prevalence of combined overweight
and obesity was found in males (14.8%) than in the female students
(11.8%) selected from three public universities in Bangladesh.3® In
our study, the prevalence rate of general obesity was slightly higher
in females but the difference was not significant between the sex,
however, the prevalence of abdominal obesity was significantly higher
in females than in males. An increased rate of general and abdominal

obesity in females was also found in studies conducted in India®* and
China.®

This higher prevalence of obesity in females may be caused by
an imbalance of excessive caloric intake and inadequate activity. In
Bangladesh, females are generally used to less physical activity which
may influence excess weight gain. In risk factors analysis, age was a
significant determinant of general obesity, whereas, female sex, age
and medium family socioeconomic status were significant determi-

nants of abdominal obesity. A previous study also found the female
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TABLE 5 Evaluation of the factors associated with hypertension by bivariate and multivariable logistic regression analysis

Variables
Sex
Female
Male
Age (years)
18-21
22-24
25-28
BMI (kg/m?)
Normal
Overweight
Obese
Family socioeconomic status
Low
Medium
High
Physical activity
Adequate/moderate
Low

Family history of
hypertension

No
Yes

Aware about hypertension
Yes
No

Division
Barisal
Chittagong
Dhaka
Khulna
Mymensingh
Rajshahi
Rangpur
Sylhet

Intake of fat rich food
No
Occasionally
Yes

Intake of soft drinks
Monthly/rarely
Weekly
Daily

Smoking
No
Yes

Abbreviations: COR, Crude odds ratio; AOR, Adjusted odds ratio; Cl, Confidence Interval.

COR (95% Cl)

Ref.
2.19(1.27-3.76)

Ref.
0.77 (0.48-1.24)
0.58 (0.27-1.25)

Ref.
1.33(0.80-2.22)
2.42(1.23-4.74)

Ref.
0.64(0.29-1.41)
0.89(0.35-2.25)

Ref.
0.85(0.51-1.42)

Ref.
1.14(0.71-1.81)

Ref.
0.79(0.48-1.30)

Ref.

8.46 (1.06-67.73)
0.76 (0.05-12.41)
1.00 (0.06-16.43)
9.62(1.23-75.08)
7.05(0.88-56.31)

16.77 (2.99-117.52)

3.68(0.48-27.91)

Ref.
1.10(0.68-1.78)
1.05(0.50-2.23)

Ref.
1.09 (0.57-2.09)
0.80 (0.45-1.40)

Ref.
1.19(0.65-2.20)

P-value

0.005

0.285
0.166

0.277
0.010

0.263
0.805

0.531

0.589

0.350

0.044
0.846
1.000
0.031
0.065
0.001
0.208

0.703
0.891

0.794
0.430

0.576

AOR (95% Cl)

Ref.
2.10(1.22-3.63)

Ref.
0.73(0.45-1.19)
0.52(0.24-1.14)

Ref.
1.27(0.76-2.13)
2.80(1.39-5.65)

Ref.
0.67(0.30-1.51)
1.08 (0.41-2.81)

Ref
0.66(0.38-1.15)

Ref.
1.13(0.70-1.81)

Ref.
0.79(0.48-1.32)

Ref.
8.10(1.00-65.88)
1.03(0.06-17.33)
1.15(0.07-19.19)
10.98 (1.37-87.75)
10.06 (1.23-82.12)
19.24 (3.34-140)
3.48(0.45-26.74)

Ref.
1.02(0.48-2.18)
1.20(5.57-2.52)

Ref.
1.25(0.64-2.42)
082 (0.46-1.46)

Ref.
1.23(0.66-2.31)

P-value

0.008

0.205
0.104

0.369
0.004

0.339
0.878

0.143

0.618

0.373

0.050
0.984
0.922
0.024
0.031
0.001
0.230

0.957
0.641

0.511
0.500

0.511
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sex, increased age and less physical activity as significant risk factors
of obesity in the South Asian population.3¢

In the present study, males had a 2-fold higher hypertension preva-
lence than females (12.2% vs. 6.1%). A higher level of hypertension
prevalence has also been found among university male students
(9.2% vs. 2%) in a previous study conducted in the Dhaka region.3?
Another study reported a similar finding for hypertension prevalence
among medical students (12.1% vs. 3.4%), in the Dhaka region of
Bangladesh.’® In Saudi Arabia, a higher prevalence of hypertension
was also found among male (18.5%) students than in female (5.3%)
students.®” The mechanism underlying this sex difference remains
unclear; however, there is reliable evidence about the role of andro-
gens in the regulation of blood pressure differences between the sex
groups.® Furthermore, during the premenopausal stage in females,
estrogen production with higher nitric oxide and vasodilation may also
act as a protection against hypertension development.3? In a study in
neighboring country, India, about 13.8% of undergraduate medical stu-
dents were found to be hypertensive where increased age, sex, high
BMI and some dietary habits were identified as important predictors
of hypertension among the participants.? In our study, male sex and
high BMI showed a significant association with hypertension. Smoking,
intake of fatty food and physical activity did not show a significant asso-
ciation with hypertension in our study, which might be a reason that the
participants were at a younger age, do some physical work and a major
portion of them were nonsmokers.

We observed a wide variation in the prevalence of obesity and
hypertension among study patients. The highest risk of general obesity,
abdominal obesity and hypertension was observed among students
selected from Barisal division (south-central part), Dhaka division
(central part), and Rangpur division (northwestern part), respectively,
whereas the lowest risk was found in Rajshahi (west-central part; both
general and abdominal obesity), and in Dhaka region, respectively.
These prevalence differences might be influenced by dietary food
habits and malnutrition. Overall, the variation in results between the
studies may be related to differences in sampling time points, dietary
habits, region-specific studies, and socioeconomic and demographic
transition in the last few decades.

Both obesity and hypertension are global health problems and there
is a linear relationship between them. In our survey, we found a higher
percentage of hypertension in both BMI and WC-based obesity groups
compared to the normal group. Although the prevalence of general and
abdominal obesity in our study is moderate, this prevalence rate could
also contribute to the development of hypertension in their later life
and increase the risk of cardiovascular mortality. Therefore, in order
to control hypertension in this important group of the national pop-
ulation, it is necessary to check blood pressure regularly in patients,
especially those who have high BMI and WC. The pathophysiology of
obesity-related hypertension is not clear yet, however, several factors
may be associated such as leptin, elevated aldosterone, insulin resis-
tance, inappropriate activation of the renin-angiotensin-aldosterone
system and sympathetic nervous system and renal compression.*1-44
In addition to obesity and hypertension, we also found a high preva-

lence of overweight (26.4%) and prehypertension (37.8%) in our study

patients which may influence the future development of obesity and
hypertension. Therefore, to maintain a healthy life, the students should
maintain their normal body weight and blood pressure, do regular exer-
cise and reduce excess fatty and sugar-containing food from their daily
diet menu.

The major strength of this study was that we collected data on both
sexes from the public university of each of the eight divisional regions
in Bangladesh. Furthermore, we included information on most of the
demographic and anthropometric factors that may be related to obe-
sity and hypertension. However, our study had also some limitations.
First, the study was a cross-sectional design and the individual’'s BMI,
WC and blood pressure data recorded in the survey were from one-
day measurement only, therefore a longitudinal study might be more
effective to identify all the factors associated with obesity and hyper-
tension in young adults in Bangladesh. Second, we could not collect
data on detailed food habits and lipid levels that may also influence the

development of obesity and hypertension.

5 | CONCLUSIONS

This study indicates a moderate prevalence of general and abdomi-
nal obesity and hypertension among young adults in Bangladesh. We
found that about 1 in 5 subjects we abdominally obese and 1 in 10
subjects were general obese and hypertensive. In our analysis, several
factors were identified as risk factors for obesity and hypertension.
Increased age showed a significant association with general obesity;
whereas increased age, female sex and medium family socioeconomic
status showed a significant association with abdominal obesity. On
the other hand, male sex and high BMI were significant predictors of
hypertension. Even though the prevalence of obesity and hypertension
in our study patients is moderate, for the related disease-free future
life, a comprehensive national screening program and campaigns are
required to increase awareness about obesity and hypertension and its
risk factors in this significant group of the population of the nation.
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