Bangladesh Pharmaceutical Journal 19(2): 179-184, 2016

Prevalence and Risk Factors of Obesity and Hypertension Among
University Students in Rajshahi City, Bangladesh

Md. Uzzal Haque!, SK. Benozir Ahmmed?, Md. Khokon Miah Akanda?, Md. Tarek
Hasan?, Sumaiya Akter Mou?, Sadiur Rahman Sajon® and Md. Anwar Ul Islam?

!Department of Pharmacy, Jessore University of Science and Technology, Jessore-7408, Bangladesh
2Department of Pharmacy, Varendra University, Rajshahi-6204, Bangladesh
3Department of Pharmacy, University of Rajshahi, Rajshahi-6205, Bangladesh

Received: July 02, 2016; Accepted: July 24, 2016; Published (Web): July 31, 2016

Abstract

Obesity has become a new challenge for health care providers in the world, which leads to reduced life
expectancy or increased health problems. The aim of the present study was to assess the prevalence and risk
factors of obesity and hypertension among the undergraduate and postgraduate students in Rajshahi city.
About 675 students were interviewed by standard questionnaires with their verbal consents. In this study, we
found that a major portion of the population (13.93% which is about 94 students out of 675) were overweight
and 61 students (9.04%) were obese at different stages on the basis of Body Mass Index (BMI) values where
75.41% and 31.15% were male and female students, respectively. About 31.15% of the obese students came
from families with monthly income of 31000-40000 taka and 29.50% obese students have at least one obese
parent. We also observed that about 32 students (52.46%) out of 61 obese students were pre-hypertensive and
34.43% obese students were stage | hypertensive patient. In this study, we found that the most common risk
factors of obesity and hypertension among university students were sedentary life style, physical activity less
than 30 min/day, smoking, frequent intake of soft drinks, fast food and food rich in fats (Junk food). This
may be the first health survey conducted regarding obesity and hypertension among these university students

in Bangladesh, which might be helpful for health workers to raise awareness among the mass people.
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Introduction

Obesity is abnormal or excessive fat deposition
with adverse consequences for health, jeopardizing the
quality of life and increasing the risk for precocious
diseases, incapacity and death. Obesity and problems
due to overweight have dramatically increased over the
past three decades in the world, which are categorized
according to individual body mass index (BMI), which
is calculated as weight (kg) divided by height? (m?).
The world health organization defined overweight as
30>BMI> 25 (kg/m2) and obese as BMI>30 (kg/m2)
(WHO, 2006). Obesity can result in a wide range of
serious health consequences, such as diabetes,
hypertension, cardiovascular disease, and some forms
of cancer (Le Petit and Berthelot, 2006). In addition,

excess adiposity can be detrimental to psychological
and emotional well-being, lowering an individual’s
overall quality of life (Kottke et al., 2003). Moreover,
obese and overweight individuals tend to face
discrimination with respect to employment, education,
health care, and wages (Cawley, 2004; Puhl and
Brownell, 2001). Finally, at a societal level it is a
significant economic burden.

It is reported that consuming food away from home
(markedly fast-food) is an important cause of increased
obesity risk (Ebbeling et al., 2007; French et al., 2000;
Binkley et al., 2000; Pereira et al., 2005). Many
conceivable mechanisms such as high glycemic load,
large portion size (Ludwig, 2002; Orlet Fisher et al.,
2003) and excessive amounts of refined starch and
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added sugars have been proposed to link consumption
of fast-food with risk of obesity. Excess caloric intake
such as fast food is a well-established determinant for
weight gain (Stender, 2007; Prentice et al., 2003;
Isganaitis et al., 2005). In a cross-sectional study it was
observed that, fast food consumption was positively
associated with BMI and higher consumption of fast
food at year 7 was associated with a 0.16-unit higher
BMI at year 10 (Duffey et al., 2007). Children and
adolescents consuming greater quantities of fast food
are generally heavier, have greater total energy intakes,
and have poorer diet quality. Smoking, hypertension,
obesity and diabetes mellitus were common risk factors
among patients with acute hypertension (Ahmed et al.,
1993; Hakim et al., 1991). High dietary fat intake,
smoking and lack of exercise have all been documented
as independent risk factors for the development of heart
disease and are considered modifiable risk factors as
they result from lifestyle behavioral problems (Manson
etal., 1992).

The risk factors may vary within and among
population groups exposed to different environmental
influences (Parsons et al., 1999). This is a public health
issue that characterizes the modern times and must be
efficiently addressed due to its magnitude and
relevance. It is of utter importance to gauge the
prevailing risks in each population group so that proper
strategies can be drawn and deployed to prevent and
treat obesity. This study aims at analyzing the risk
factors associated with obesity and hypertension in
students from freshmen year to the final year in these
universities.

Methodology

Setting and design: The research was conducted
among the undergraduate and postgraduate student of
Rajshahi city. The students were questioned using pre-
determined questionnaire.

Data collection: This cross-sectional health survey
was carried out with a self-designed standard
questionnaire by directly interviewing the 675 students
over three months from January 2015 to March 2015.
About 30 Pharmacy students of Varendra University
were assigned to conduct the study. The questionnaire

contained some Dbasic variables: age, parent’s

occupation, education level, monthly family income,
sleeping time, sedentary lifestyle, physical activity, fast
food intake, soft drinks intake, smoking habit and their
blood pressure. The questionnaires were self-
administered and where necessary, were administered
on the students by the research team with the aid of the
assistants who had been trained for the study. The
questionnaire took about 10 minutes to complete and
contained mainly close ended questions.

The data collectors went to the universities and
interviewed the students with their written consent. The
Bengali answers given by some respondents were
translated to English by the data collectors. Few
questionnaires were excluded during the data analysis
because of inadequate information. The study was
conducted following the general principles (section 12)
of WMA declaration of Helsinki (http://www.wma.net/
en/30publications/ 10policies/b3/). This survey based
research is also logistically supported by the
Department of Pharmacy of one of the Universities

Statistical analysis: Descriptive statistics were
applied to the collected data using Microsoft Excel
software-2007. Results are expressed in frequency
distribution and percentages.

Results

We conducted a health survey on obesity and
hypertension among university students of Rajshahi
City in Bangladesh with a self-designed standard
structured questionnaire. In this study, we observed that
a great portion of study population (13.93% ; which is
about 94 students out of 675) were overweight and 61
students (9.04%) were obese at different stages on the
basis of Body Mass Index values where 5.19% of
students were in the obesity stage |, 3.26% of students
were in the obesity stage Il and 0.59% of students were
in the obesity stage Ill. We also found that 72.89% of
students were normal in weight whereas 4.14% of
students were underweight as shown in Table 1.

The most prevalent age group of obese students
(45.90%) was between 22-25 years, 34.43% were
between 18-21 years and 19.67% were above 25 years.
Fathers of about 47.54% of obese students were
business men, 45.90% were service holder and 6.56%
belonged to other occupations. Mothers of about
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63.93% of obese students were service holders and rest
were house wife i.e, 34.43%. A great number of obese
students (31.15%) came from a high middle class
income family of about 31000-40000 BDT monthly,
22.95% had monthly income of 21000-30000 BDT,
16.39% had between 41000-50000 BDT monthly and
14.75% obese students monthly family income was
10000-20000 BDT. A minimum number of obese
students (9.84%) monthly family income was over
50000 BDT whereas 4.92% had less than 10000 taka

monthly income. About 29.50% obese university
students have at least one obese parent and rest of the
students have no obese parents. In our study, we also
found that 4.92% obese university students were
sleeping more than 10 hours per day whereas 3.28%
were sleeping less than 5 hours per day. About 39.36%
obese students were sleeping between 5-6 hours per
day, 34.43% between 7-8 hours per day and 18.03%
between 9-10 hours per day as shown in Table 2.

Table 1. Prevalence of obesity among the study population based on BMI (according to WHO).

Category BMI Range (Kg/m?) Frequency X=675 Percentage (%)
Underweight <185 28 4.14
Normal weight 18.5-24.9 492 72.89
Overweight 25-29.9 94 13.93
Obesity | 30-34.9 35 5.19
Obesity 1 35-39.9 22 3.26
Obesity 111 >40.0 04 0.59

Table 2. Demographic characteristics of the obese students.

Question pattern Response pattern

Frequency (N=61) Percentage (%)

Age 18-21
22-25
>25

Sex Male
Female

Father’s Occupation Service holder

Business

Others
Mother’s Occupation Service holder

House wife
Family Monthly income (BDT) <10,000

10,000-20,000
21,000-30,000
31,000-40,000
41,000-50,000
>50,000

Having at least one overweight Yes
parent No

Sleeping Time/Day (Hours) <5
5-6
7-8
9-10
>10

21 34.43
28 45.90
12 19.67
46 75.41
15 24.59
28 45.90
29 47.54
04 6.56
39 63.93
21 34.43
03 4,92
09 14.75
14 22.95
19 31.15
10 16.39
06 9.84
18 29.50
43 70.50
02 3.28
24 39.36
21 34.43
11 18.03
03 4.92
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In this health survey, we correlated between
obesity and hypertension among university students of
Rajshahi city, Bangladesh. We found that a major
portion of obese students (52.46%) i.e. about 32
students (52.46%) out of 61 are pre-hypertensive and
34.43% obese students were stage | hypertensive
patient. We also observed that 13.11% of obese
students have normal blood pressure and none of the
obese students belonged to the stage Il and Il
hypertension (Table 3).

Risk factors of obesity and hypertension were also
searched and it was found that about 44.26% obese and
hypertensive students spent more than 121 min/day for
sedentary activities, 36.07% spent 61-120 min/day and
19.67% spent less than 60 min/day for sedentary
activities. A great number of obese and hypertensive

university students (62.30%) exercised physically less
than 30 min/day, 32.79% exercised 31-60 min/day and
only 4.92% exercised over 61min/day. About 70.49%
of obese and hypertensive university students drank soft
drinks daily whereas 29.51% students drank soft drinks
at least once a week. A major amount of obese and
hypertensive students (81.97%) took fast food daily and
18.03% took fast food at least once a week. About
73.77% obese and hypertensive students took rich food
daily and rest of the students (26.23%) took food rich in
fats at least once a week. About 39.34% obese and
hypertensive university students were current smokers
and 49.18% were former smokers, whereas 11.48% of
obese and hypertensive university students never smoke
in their life (Table 4).

Table 3. Prevalence of hypertension among obese university students in Rajshahi city.

Category BP range (mm Hg) Frequency Percentage
Systole Diastole N=61 (%)
Normal 90-119 60-79 08 13.11
Pre-hypertension 120-139 80-89 32 52.46
HTS | 140-159 90-99 21 34.43
HTS 11 160-179 100-109 00 00
HTS 111 >180 >110 00 00

Table 4. Risk factors for obesity and hypertension among the study population.

Risk Factors

Response pattern

Frequency (N=61) Percentage (%)

Sedentary lifestyle (Min/Day) <60 12 19.67
61-120 22 36.07
>121 27 44.26
Physical activity (Min/Day) <30 38 62.30
31-60 20 32.79
>61 03 4.92
Frequency of soft drinks intake Daily 43 70.49
Weekly 18 29,51
Frequency of fast food intake Daily 50 81.97
Weekly 11 18.03
Frequency of intake of food rich in Daily 45 73.77
fats Weekly 16 26.23
Smoking Current smoker 24 39.34
Former smoker 30 49.18
Never 07 11.48

Discussion among Bangladeshi university students. The results of

The purpose of this study was to determine the
prevalence and risk factors of obesity and hypertension

this study are very alarming with an epidemic of
obesity and hypertension in these university students.
Around 94 students (13.93%), were identified as
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overweight whereas around 61 students (9.04%), were
recorded as obese at different stages of obesity. Beth
Anderson and his colleagues showed the overall
prevalence of fast food consumption with a result of
28% studying on Michigan adults (Anderson et al.,
2011). Another cross sectional study among northeast
Ohio residents showed a 42% prevalence of fast food
consumption (Butt et al., 2007), whereas this study
showed an increased prevalence in Bangladesh which
was (81.97%) for daily fast food intake. In another
survey, it was reported that, approximately 63%
respondents took fast food at least once in a week
(Moore et al., 2009), whereas this present data showed
11 out of 61 (81.03%) obese students took fast foods
atleast once a week. Study conducted by Islam & Ullah
(2010) identified brand reputation, accessibility, taste,
cost, quality, food hygiene, and fat and cholesterol level
as the factors related to fast food preferences by the
university students in Bangladesh. In this study, factors
like convenience, easy accessibility, taste, and cost are
also reported. In another study, by Rydell et al., 2008,
data from a convenient sample of adolescents and
adults in the Minneapolis/St. Paul, Minnesota,
metropolitan area; limited time, good taste, eating with
friends and family, and cost were the most prevalent
reasons among a sample of college students from a
large Midwestern university (Morse et al., 2009).

The present study revealed that more than 62% of
the students did not do sufficient amount of physical
exercise (less than 30min/day). Al Refaee and Al-
Hazza, 2001 showed that over 53% of Saudi males
were totally physically inactive, and 27.5% were
irregularly active in Riyadh, KSA. In contrast, Taha,
2005 reported that 91% of male school students were
practicing physical exercise. However, in our study we
found among Bangladeshi university students, 44.26%
of the obese students maintained a sedentary life style,
they took soft drinks and fatty foods much more
frequently, and most of them were current smoker
(39.34%) and former smoker (49.18%). This kind of
life style certainly made an effect on their body
physiology as evident in Table 4. We also noticed that
about 52.46% of these obese students are pre-
hypertensive and 34.43% are already suffering from
stage-1 hypertension.

Regular  exercise/physical  activity  provides
considerable benefits in reducing morbidity and
mortality from several chronic diseases in adults,
especially from CVD and its risk factors (Haapanen et
al., 1997). Scientific evidence shows an association
between regular physical exercise and the lowering of
blood lipid levels, resting blood pressure among
persons with borderline hypertension, overweight,
glucose  intolerance and  insulin  sensitivity
(Wannamethee et al., 2000).

Our study has some limitations, the data were self-
reported and the study is cross-sectional which does not
infer causal relationships. Furthermore, we took
samples from only three universities and therefore
caution should be taken to generalize the data for other
institutions.

Conclusion

The study reveals the relation between obesity and
hypertension with their risk factors. Proper measure
should be taken to raise awareness among the students.
Keeping the obesity and hypertension under control is
always much safer than cure. Learning life-long habits
that incorporate exercise and healthy eating are
mandatory and research is emerging regarding the
various methods of educating youth with a view of
controlling the epidemic.

References

Ahmed, A.F., Abdelsalam, S.A., Mahmoud, M.E. and Gadri,
M.A. 1993. A case-control study of coronary heart
disease risk factors in Saudis at Almadina
Almounawarah. Saudi. Med. J. 14, 146-51.

Al-Refaee, S.A. and Al-Hazzaa, H.M. 2001. Physical activity
profile of adult males in Riyadh City. Saudi. Med. J.
22(9), 784-9.

Anderson, B., Rafferty, A.P., Lyon-Callo, S., Fussman, C.
andimes, G. 2011. Fast-food consumption and obesity
among Michigan adults. Prev. Chronic. Dis. 8, A71.

Binkley, J.K., Eales, J. and Jekanowski, M. 2000. The
relation between dietary change and rising US obesity.
Int. J. Obes. Relat. Meta. Disord. 24, 1032-9.

Butt, S., Leon, J.B., David, C.L., Chang, H., Sidhu, S. and
Sehgal, A.R. 2007. The prevalence and nutritional
implications of fast food consumption among patients
receiving hemodialysis. J. Ren. Nutr. 17, 264-268.



184 Haque et al. / Bangladesh Pharmaceutical Journal 19(2): 179-184, 2016

Cawley, J. 2004. The impact of obesity on wages. J. Human.
Resour. XXXIX, 451-474.

Duffey, K.J., Gordon-Larsen, P., Jacobs, D.R., Jr Williams,
O.D. and Popkin, B.M. 2007. Differential associations of
fast food and restaurant food consumption with 3-y
change in body mass index: the coronary artery risk
development in young adults study. Am. J. Clin. Nutr.
85, 201-208.

Ebbeling, C.B., Garcia-Lago, E., Leidig, M.M., Seger-
Shippee, L.G., Feldman, H.A. and Ludwig, D.S. 2007.
Altering portion sizes and eating rate to attenuate
gorging during a fast food meal: Effects on energy
intake. Pediatrics. 119, 869-875.

French, S.A., Harnack, L. and Jeffery, R.W. 2000. Fast food
restaurant use among women in thepound of prevention
study: Dietary, behavioral and demographic correlates.
Int. J. Obes. Relat. Metab. Disord. 24, 1353-1359.

Haapanen, N., Miilunpalo, S., Vuori, 1., Oja, P. and Pasanen,
M. 1997.Association of leisure time physical activity
with the risk of heart disease, hypertension and diabetes
in middle-aged men and women. Int. J. Epidemiol. 26,
739-747.

Hakim, J.G., Osman, AA., Kler, T.S., Tajuddin, M.R,,
Rahman, M. and Kyaw, M.T. 1991.Acute myocardial
infarction in a region of Saudi Arabia-The Gizan
experience. Saudi. Med.. J. 12, 392-396.

Isganaitis, E. and Lustig, R.H. 2005. Fast food, central
nervous system insulin resistance and obesity
arterioscler. Thromb. Vasc. Biol. 25, 2451-2462.

Islam, N. and Ullah, G.M.S. 2010. Factors affecting
consumer’s preferences on fast food items in
Bangladesh. J. App. Busi. Res. 26, 131-146.

Kottke, T.E., Wu, L.A. and Hoffman, R.S. 2003. Economic
and psychological implications of theobesity epidemic.
Mayo.Clin. Proc.78, 92-94.

Le Petit, C. and Berthelot, J.M. 2006. Obesity-a growing
issue. Health. Rep. 17, 43-50.

Ludwig, D.S. 2002. The glycemic index: Physiological
mechanisms  relating to obesity, diabetes, and
cardiovascular disease. J. Am. Med. Assoc. 287, 2414-
2423.

Manson, J.E., Tosteson, H., Ridker, P.M., Satterfield, S.,
Hebert, P., O'Connor, G.T., Buring, J.E. and Hennekens,
C.H.1992. The primary prevention of myocardial
infarction. N. Engl. J. Med.. 326, 1406-1416.

Moore, L.V., Diez Roux, A.V., Nettleton, J.A., Jacobs, D.R.
and Franco, M. 2009. Fast-food consumption, diet
quality, and neighborhood exposure to fast food. Am. J.
Epidemiol. 170, 29-36.

Morse, K.L. and Driskell, J.A. 2009. Observed sex
differences in fast-food consumption and nutrition self-
assessments and beliefs of college students. Nutr. Res.
29, 173-179.

Orlet Fisher, J., Rolls, B.J. and Birch, L.L. 2003. Children's
bite size and intake of an entree are greater with large
portions than with age-appropriate or self-selected
portions. Am. J. Clin. Nutr. 77, 1164-1170.

Parsons, T.J., Power, C., Logan, S. and Summerbell, C.D.
1999.Childhood predictors of adult obesity: a systematic
review. Int. J. Obes. Relat. Metab. Disord. 23 (Suppl. 8),
S1-107.

Pereira, M.A., Kartashov, A.l., Ebbeling, C.B., Van, H.L,,
Slattery, M.L., Jacobs, D. R. Jr. and Ludwig, D.S. 2005.
Fast-food habits, weight gain, and insulin resistance (the
CARDIA study): 15-year prospective analysis. Lancet
365(9453), 36-42.

Prentice, A.M. and Jebb, S.A. 2003. Fast foods, energy
density and obesity: A possible mechanistic link. Obes.
Rev. 4, 187-194.

Puhl, R. and Brownell, K.D. 2001. Bias, discrimination, and
obesity. Obes. Res. 9, 788-805.

Rydell, S.A., Harnack, L.J., Oakes, J.M., Story, M., Jeffery,
R.W. and French, S.A. 2008. Why eat at fast-food
restaurants: reported reasons among frequent consumers.
J. Am. Diet. Assoc. 108(12), 2066-2070.

Stender, S., Dyerberg, J. and Astrup, A. 2007. Fast food:
unfriendly and unhealthy. Int. J. Obes. (Lond) 31,
887-890.

Taha, A.Z. 2005. Self-reported knowledge and pattern of
physical activity among male school students and their
teachers in Al Khobar, Saudi Arabia. J. Family. Comm.
Med. 12, 19-25.

Wannamethee, S.G., Shaper, A.G. and Alberti, K.G. 2000.
Physical activity, metabolic factors, and the incidence of
coronary heart disease and type 2 diabetes. Arch. Int.
Med. 160, 2108-2116.

WMA Declaration of Helsinki: Ethical Principles for Medical
Research Involving Human Subjects [http://www.wma.
et/en/30publications/ 10policies/b3/].

World Health Organization.2000. Obesity: preventing and
managing the global epidemic. Report of the WHO
consultation on obesity.Technical Report Series nr 894.
Geneva: WHO.



