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Abstract
Aim The objective of this study was to determine risk factors for non-communicable diseases (NCDs) on the basis of socio-
demographic characteristics, lifestyle-related determinants, environmental and psychological characteristics, and individual and
family disease history among university students in Bangladesh.
Study design Cross-sectional survey.
Methods Using the WHO STEPwise approach for NCDs, a cross-sectional study was conducted among 1,140 students. The
collected data were analyzed using the Statistical Package for Social Sciences (SPSS) software, version 22.
Results In all, 29.2% of the respondents (BMI ≥ 23.00 kg/m2) were overweight and/or obese, and almost two-thirds (65%) of
them did not take part in any physical activity (PA). A third (33.3%, p = 0.002) of male smokers reported health problems and it
was found that environmental tobacco smoke (ETS) was significantly responsible for developing asthma (OR = 0.55; CI = 0.33–
0.93). Individual and family history of NCDs was statistically significant for obesity and asthma and considerably increased the
odds ratio for heart disease.
Conclusion This study shows that the number of students suffering from different types of NCDs is not negligible. Their lifestyle
and family history of NCDs are responsible for this to a significant extent. Urgent initiatives should be taken to rein in the spread
of NCDs among the youth of Bangladesh.
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Background

The prevalence rate of non-communicable diseases (NCDs)–
diseases that are not transmitted from person to person, and
are of long duration and slow progression (WHO 2017)–is
increasing day by day among the youth of Bangladesh, one

of the developing countries of the Southeast Asian region.
Consequently, the mortality rate from NCDs is rising steadily,
both among adults and the young. NCDs are certain types of
diseases that are mostly related to risk factors of which four
prominent ones are tobacco use, unhealthy diet, physical in-
activity and harmful use of alcohol (WHO 2011). These lead
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to other risk factors that in turn engender more NCDs such as
hypertension, hyperglycemia, hyperlipidemia, obesity, poor
nutrition, etc. (Go et al. 2014; Nichols et al. 2014; WHO
2013a). Around the world, the increasing trend of NCDs has
taken a heavy toll on lives, and it is estimated that deaths from
NCDs will rise to 49.7 million by 2020. In 2017, the WHO
stated that these NCDs were responsible for 40 million deaths
annually, of which almost three quarters (31 million) occurred
in low- and middle-income countries (WHO 2017). It also
stated that the current mortality percentage per year of
NCDs around the world is 70%. The global cost for NCDs
was estimated at US $6.3 trillion in 2010, and it is anticipated
that this will increase to US $13 trillion by the year 2030
(Atun et al. 2013).

The world is now going ahead with the mission of
implementing sustainable development goals (SDGs).
The aim of goal 3.4 is to reduce premature mortality from
NCDs by one third by the year 2030 (WHO 2015).
Therefore, like the rest of the world, we have to put suit-
able emphasis on NCDs and conscientize people about the
colossal detriment they cause to human health because ad-
equate awareness about the issue can play a pivotal role in
fighting off the epidemic hazard. This study was conducted
among first year university students in order to examine
their current health status, lifestyle, family history of dis-
eases, and dietary habits, and to find out the prevalence of
risk factors among them and their probability of develop-
ing NCDs.

First-year university students are the people who step
out of their home into a new environment for education,
which is why they go through a nutritional transition.
Moreover, they develop the harmful habits of smoking,
drinking alcohol, sedentary lifestyle and unhealthy diet
during this period, habits which can become permanent
as they develop into mature adults. Studies show that in
both developing and developed countries university stu-
dents have poor dietary habits with a low intake of milk,
fruit, vegetables, etc. and a high intake of food items rich in
fats and carbohydrates (Freedman et al. 1999; Tassitano
et al. 2014). For these reasons, it is important to investigate
the lifestyle and current health status of these young adults
along with their family history of diseases because the
roots of many NCDs in adulthood lie in this earlier behav-
ior and lifestyle (Hanan Abo-Elgamelen Ebrahim Essa and
El-Shemy 2015).

Methods

Study area and population

This cross-sectional study, which is descriptive in nature, was
carried out among the students of Jahangirnagar University,

Dhaka, the only fully residential public university in
Bangladesh, between April 10, 2016 and July 28, 2016
(Figure 1). The target population was all the first year students
of the university, their total number being about 2,060.
Assuming a 2% margin of error, data were collected from
1,140 students.

Measurements

In this study, we followed the WHO STEPwise approach to
surveillance (STEPS) of NCD risk factors (WHO 2016a). The
total data collection period was divided into two phases. The
first phase comprised face-to-face interviews to gather infor-
mation on socio-demographic characteristics, lifestyle, and
individual and family disease history. Following the WHO
guidelines, a questionnaire consisting of both open and
closed-ended questions was developed prior to the study and
used during the interviews. In the second phase, physical mea-
surements were taken from the same subjects. To ensure the
data collection quality, standardized protocols were used, and
data collectors were provided with proper training before the
study. In order to maximize the quality, the filled-out question-
naires were checked immediately after data collection by the
quality controllers.

Socio-demographics

Socio-demographic data were collected from all the partici-
pants, including their age, gender, ethnicity, study faculty,
birth order, familymembers, parents’ occupation, person bear-
ing educational expenses, and monthly expenditure.

Lifestyle factors

The participants were asked whether they currently smoked
cigarettes, were exposed to environmental tobacco smoke,
and whether they suffered health problems due to smoke or
not. As to physical exercise, they were asked whether they
took any physical activity: moderate exercise (walking or
meditation/yoga ≥30 min/day), vigorous exercise (jogging,
cycling, playing sports or gym workouts ≥60 min/day) or
inactivity (occasional or no physical exercise). Students were
asked whether they watched movies and spent time on the
Internet using social media like Facebook or not. Patterns of
watching movies or Internet use were categorized on the basis
of hours per day, week and month. To find the risk association
of NCDs with dietary patterns, this study focused on the fre-
quency and place of daily meal consumption. The students
were asked howmany times they ate in a day (e.g. twice, three
times, four times or more than four times) and where they took
their meals. The questionnaire addressed six places where
students usually took their meals such as dining hall, canteen,
home, outside (any place off-campus or on-campus other than
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dining hall, canteen or home), outside and dining hall/canteen,
and finally, outside and home.

Individual and family disease history

The participants were asked separate questions for every sin-
gle chronic condition (physical weakness, asthma, hyperten-
sion, heart disease, diabetes, cancer, insomnia, stress/
depression and neural disorders) to record whether they had
suffered or still suffer from these conditions. Information up to
the second degree relationship was collected with regard to

family diseases. Both mortality and morbidity data about the
NCDs were collected.

Anthropometrics

The ZZJKH-01 weight and height scale was used to measure
the weight and height of the participants. Weight was mea-
sured in kg and height in cm. At the time of measurement, the
students wore light clothing, and their shoes were removed.
Bodymass index (BMI) was calculated as weight in kg/height
in m2. The BMI cut-off points used in this study were BMI <
18.50 kg/m2 for underweight, BMI 18.50 kg/m2–22.99 kg/m2

Fig. 1 Location map of the study
area
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for normal body weight, BMI 23.00 kg/m2–24.99 kg/m2 for
overweight, and BMI ≥ 25 kg/m2 for obese (Jafar et al. 2006;
Siddiquee et al. 2015).

Statistical analysis

Descriptive statistics of categorical variables included fre-
quency distribution, proportions, and measuring of central
value, and mean and standard deviation were used for the
dispersion of the data set. To identify significant relationships
between the variables, test statistics such as the Chi-square
test, Fisher’s exact test, and t-test were used where appropri-
ate. Variables that were predicted to be associated with NCDs
were further analyzed using logistic regression models. All
data were analyzed using the Statistical Package for the
Social Sciences (SPSS) software for Windows, version 22.0.

Results

Prevalence of overweight/obesity

Rates for underweight, normal weight, overweight and obese
were 21.1, 49.7, 14.7 and 14.5% respectively (Table 1). What
is alarming is that nearly one third of the study population had
a BMI over 23.00 kg/m2, which falls into either the over-
weight or obese category.

Prevalence of cigarette smoking and exposure to ETS

In this study, 12.9% (147) of all participants—22.0% (146)
males and 0.2% (1) females—indulged in smoking (Table 1),
while 44.9% (512) of students—63.6% (422) males and
18.9% (90) females—reported being exposed to ETS, with a
p-value of <0.001, which is significant. The study showed that
53.5% (610) students—55.1% (366) males and 51.3% (244)
females—reported smokers within their family. In this study,
the mean age of initiation of smoking was approximately
16 years and the mean continuing period thereafter was 3
(±1.8; Table 2), fromwhich it follows that the smoker students
started smoking when they were either at school (class 1–10)
or college (class 11–12). The average daily number of ciga-
rettes consumed was 7 for males and 5 for females.

Physical activity

In this study, almost 65% of students were physically inactive.
Female students (77%) were more inactive than males
(56.5%). This meant that only 1 in every 5 females and 2 in
every 5 males took part in some form of physical exercise
(Table 1). The difference between male and female students
was statistically highly significant (p = 0.001). Of the different
types of physical exercise, walking was the most common

one, as reported by 19.6% (224) of students—21.4% (142)
males and 17.2% (82) females.

Screen-based sedentary behaviors (SBSB)

SBSB like watching movies, playing games on computers and
cell phones, as well as spending time on Facebook were found
among almost 90% of the participants from both sexes, for
more than 16% (17.3% males and 15% females) on a regular
basis. The logistic regression analysis showed that students
who were involved in daily movie watching had twice the
chance (95% CI: 1.36–3.15) of developing overweight/
obesity in their lifetime, which is statistically highly signifi-
cant (p < 0.05; Table 3). It was also found that there were
significant differences between male and female participants:
the weekly and monthly average time in hours spent watching
movies or other SBSB were 6.48 (±8.39) and 28.52 (±34.38)
for males, and 5.35 (±8.73) and 24.61 (±37.25) for females
(Table 2).

Dietary pattern

The study reported that 12% of the participants consumed
food twice a day, whereby generally the morning meal
(breakfast) was not taken regularly; 2% of them consumed
food more than four times per day; the remaining 65 and
21% of students consumed food three times and four times a
day respectively (Table 1). It was also revealed that male stu-
dents had a higher tendency to take food from outside of the
residence than female ones, which is statistically significant
(p < 0.001).

Mental health

This study revealed a desolate picture of the mental health
state of the participants, as presented in Table 1. More than
69%, both male and female, reported that they had mental
stress. Reasons behind the mental stress and illness among
the students included study and career-related (29.8%), uni-
versity culture-related (17.8%), psychological (12.7%), family
(5.2%) and financial (3.3%) ones.

Family morbidity and mortality of NCDs

Of the respondents, a total of 77.5% (883)—74.5% (495)
males and 81.5% (338) females—reported NCD patients in
their family, with a significant p-value of 0.006 (Table 4).
Diabetes was the most prevalent (46.5%) of the top five
NCDs, followed by hypertension (37.2%), heart disease
(26.3%), asthma (7.2%) and cancer (4.9%).

In the case of NCD mortality, cancer was the most fatal
disease (Fig. 2) followed by stroke, heart disease, diabetes,
and asthma as the most prevalent causes of mortality among
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student family members. Other causes of mortality included
kidney disease, hypertension and tuberculosis. The results
showed that females were more vulnerable to cancer than
males, and that the fatality rate of cancer was higher among

females than males. As shown in Figure 2, the mortality rates
of the respondents’ fathers, mothers, paternal grandfathers,
paternal grandmothers, maternal grandfathers, maternal
grandmothers, uncles and aunts due to cancer were 21.82,

Table 1 Prevalence of lifestyle
and physical health-related NCD
determining factors among re-
spondents, distributed by gender

Variables Total

(% total)

Male

(% within gender)

Female

(% within gender)

p-value

Body mass index (BMI) status
Underweight (<18.50 kg/m2) 240 (21.1) 132 (19.9) 108 (22.7) 0.66
Normal weight (18.50–22.99) 567 (49.7) 335 (50.5) 232 (48.7)
Overweight (23.00–24.99) 168 (14.7) 97 (14.6) 71 (14.9)
Obese (≥25 kg/m2) 165 (14.5) 100 (15.1) 65 (13.7)

Smoking status
Smoking positive 147 (12.9) 146 (22.0) 1 (0.2) <0.001**

Health problems due to smoking 49 (33.3) 49 (33.3) 0 (0.0) 0.002**

Exposed to ETS 512 (44.9) 422 (63.6) 90 (18.9) <0.001**

Family history of smoking
Total positive 610 (53.5) 366 (55.1) 244 (51.3) 0.20
Father’s smoking 327 (28.7) 201 (30.3) 126 (26.5) 0.16
Brother’s smoking 148 (13.0) 105 (15.8) 43 (9.0) 0.001**

Uncle’s smoking 254 (22.3) 150 (22.6) 104 (21.8) 0.77
Mental health
Tension positive 790 (69.3) 472 (71.1) 318 (66.8) 0.12

Causes of tension
University culture 203 (17.8) 136 (20.5) 67 (14.1) 0.001**a

Study and career 340 (29.8) 168 (25.3) 172 (36.1)
Financial 38 (3.3) 32 (4.8) 6 (1.3)
Study and financial 6 (0.5) 5 (0.8) 1 (0.2)
Familial 59 (5.2) 34 (5.1) 25 (5.3)
Psychological 145 (12.7) 98 (14.8) 47 (9.9)

Recreational health
Physical activity
Taking physical exercise 398 (34.9) 289 (43.5) 109 (22.9) 0.001**

Type of physical exercise
Walking 224 (19.6) 142 (21.4) 82 (17.2) 0.001**a

Jogging 22 (1.9) 20 (3.0) 2 (0.4)
Cycling 26 (2.3) 19 (2.9) 7 (1.5)
Playing sports 67 (5.9) 63 (9.5) 4 (0.8)
Gym workouts 41 (3.6) 38 (5.7) 3 (0.6)
Meditation/yoga 19 (1.7) 7 (1.1) 12 (2.5)

Watching movies and others SBSB
Watching movies/Facebook 1024 (89.8) 603 (90.8) 421 (88.4) 0.19

Pattern of movie watching
Daily 187 (16.4) 115 (17.3) 72 (15.1) 0.001**

Weekly 521 (45.7) 332 (50.0) 189 (39.7)
Monthly 318 (27.9) 157 (23.6) 161 (33.8)

Dietary patterns
Daily food intake frequency
Two 137 (12.0) 87 (13.1) 50 (10.5) 0.083
Three 745 (65.4) 443 (66.7) 302 (63.4)
Four 234 (20.5) 120 (18.1) 114 (23.9)
≥ four 24 (2.1) 14 (2.1) 10 (2.1)

Place of food intake
Dining hall 102 (8.9) 69 (10.4) 33 (6.9) 0.001**

Canteen 250 (21.9) 103 (15.5) 147 (30.9)
Home 242 (21.2) 126 (19.0) 116 (24.4)
Outside 151 (13.2) 127 (19.1) 24 (5.0)
Outside and dining hall/canteen 215 (18.9) 128 (19.3) 87 (18.3)
Outside and home 180 (15.8) 111 (16.7) 69 (14.5)

a Based on Fisher’s exact test

**p < 0.01

SBSB screen-based sedentary behavior
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60, 33.08, 31.87, 32.91, 38, 21.67 and 63.16% respectively.
On the other hand, males were more vulnerable to heart dis-
ease than females. The rates of mortality due to heart disease
were 38.18% for the respondents’ fathers, 10% for their
mothers, 22.56% for their paternal grandfathers, 12.1% for
their paternal grandmothers, 17.72% for their maternal grand-
fathers, 14% for their maternal grandmothers, 35% for their
uncles and 5.26% for their aunts.

Discussion

The prevalence of overweight/obesity in this study justifies
the WHO projection about overweight/obesity of the world
population (WHO 2013b). The percentage documented in this
study was higher than earlier studies among university stu-
dents of Bangladesh (Peltzer et al. 2014). Logistic regression
analysis in our study showed that overweight/obesity is the

Table 2 Comparison of mean of
different variables among
respondents

Variable Mean (±SD) t-value 95% CI levels p-value

Male Female Lower Upper

Demographic

Age (in years) 19.61 (0.90) 19.31 (0.767) 5.965 0.20 0.40 <0.001**

Monthly
expenditure (in
BDT)a

4862.35 (1963.80) 4670.17 (1877.41) 1.660 −35.03 419.39 0.097

Physical health

Weight in kg 59.67 (9.99) 51.52 (9.66) 13.757 6.98 9.31 <0.001**

Height in cm 166.95 (7.13) 154.75 (8.33) 26.542 11.30 13.10 <0.001**

BMI (kg/m2) 21.49 (4.71) 21.87 (8.45) −0.985 −1.16 0.38 0.33

Lifestyle

Years of
smoking

3.14 (1.83) 4.00 (0.00) 54.34 3.03 3.26 <0.001**

No. of
cigarettes
consumed
daily

6.90 (6.38) 5.00 (0.00) 34.19 6.51 7.30 <0.001**

Age of
initiation of
smoking

16.35 (1.96) 16.00 (0.00) 263.85 16.23 16.47 <0.001**

% of close
friends who
smoke

20.57 (27.20) 6.95 (17.08) 9.645 10.85 16.39 <0.001**

Present
sleeping, h/day

6.01 (1.29) 6.56 (1.23) −7.306 −0.70 −0.41 <0.001**

Sleeping
(before
university life),
h/day

7.86 (1.63) 7.89 (1.81) −0.303 −0.23 −0.17 0.762

No. of months
without
exercise

34.77 (46.81) 69.27 (54.86) −11.414 −40.43 −28.57 <0.001**

Hours of
watching
movies/week

6.48 (8.39) 5.35 (8.73) 2.218 0.131 2.14 0.027*

Hours of
watching
movies/month

28.52 (34.38) 24.61 (37.25) 1.829 −0.29 8.11 0.068

Daily food
intake
frequency

3.09 (0.63) 3.18 (0.66) −2.313 −0.165 −0.014 0.021*

SD standard deviation, CI confidence interval, BDTBangladeshi taka
a 80 (±3) BDT equals 1 US dollar

* p < 0.05, ** p < 0.01
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Table 3 Results of logistic
regression analyses of variables
associated with NCDs

Variable Overweight/obese Asthma Heart disease
OR (95% CI)a OR (95% CI)b OR (95% CI)b

Socio-demographic characteristics

Age (in years)

< 20 0.75 (0.47–1.25) 0.81 (0.30–2.18) 0.62 (0.08–4.96)

20 0.61 (0.37–0.99)** 0.91 (0.34–2.47) 1.67 (0.18–16.26)

> 20 1.00 1.00 1.00

Gender

Male 1.00 (0.76–1.32) 1.33 (0.74–2.39)** 1.17 (0.40–3.57)

Female 1.00 1.00 1.00

Religion

Islam 3.06 (0.88–10.65)* 7.64 (1.85–44.92)** –
Hinduism 2.66 (0.72–9.82) 1.30 (0.29–3.31)

Christianity 1.33 (NF) 1 (1.00–1.00)

Buddhism 1.00 1.00

Monthly expenditure (in BDT)c

≤ 2,000 0.96 (0.43–2.14) 0.47 (0.06–3.62) –

2,001–3,000 0.68 (0.45–1.03)* 0.59 (0.25–1.40) 0.21 (0.03–1.77)

3,001–4,000 0.52 (0.35–0.77)** 0.73 (0.36–1.49) 0.42 (0.10–1.68)

4,001–5,000 0.66 (0.46–0.96)** 0.45 (0.20–1.00)* 0.49 (0.10–1.57)

> 5,000 1.00 1.00 1.00

Lifestyle risk factors

Cigarette smoking

Yes 0.99 (0.66–1.49) 1.48 (0.70–3.10) 1.66 (0.21–13.42)

No 1.00 1.00 1.00

ETS

Yes 0.86 (0.66–1.13) 0.55 (0.33–0.93)** 1.22 (0.39–3.85)

No 1.00 1.00 1.00

Mental stress

Yes 0.95 (0.71–1.27) 1.02 (0.59–1.79) 1.95 (0.65–5.85)

No 1.00 1.00 1.00

Physical activity

Inactive 0.72 (0.49–1.06)* 1.38 (0.67–2.85) 1.36 (0.28–6.62)

Moderate exercise 0.86 (0.55–1.34) 0.97 (0.43–2.20) 0.78 (0.14–4.29)

Vigorous exercise 1.00 1.00 1.00

Watching movies

Negative 1.09 (0.65–1.84) 1.46 (0.48–4.45) –

Daily 2.07 (1.36–3.15)** 0.85 (0.39–1.87) 0.58 (0.14–2.36)

Weekly 1.15 (0.82–1.60) 0.88 (0.47–1.62) 1.32 (0.35–4.93)

Monthly 1.00 1.00 1.00

Meals consumed/day

Two 0.39 (0.14–1.06)* 0.50 (0.06–4.05) 2.27 (1.16–21.30)*

Three 0.31 (0.12–0.80)** 0.79 (0.10–5.98) 0.49 (0.51–4.66)*

Four 0.39 (0.15–1.04)* 0.97 (0.12–7.95) 3.49 (0.49–33.49)

> Four 1.00 1.00 1.00

Place of taking meal

Dining hall 0.42 (0.24–0.76)** 0.71 (0.26–1.98) –

Canteen 0.46 (0.29–0.72)** 1.41 (0.55–3.62) 0.93 (0.15–5.59)

Home 0.53 (0.32–0.87)** 0.67 (0.27–1.67) 0.84 (0.12–6.01)

Outside 0.87 (0.57–1.34) 1.22 (0.49–3.07) 0.67 (0.12–3.69)

Outside and hall/canteen 0.50 (0.31–0.79)** 0.70 (0.30–1.64) 1.20 (0.17–8.58)
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fundamental risk factor for developing NCDs in future since
almost all other variables were associated with it. For the
South Asian region, studies have proved that a high preva-
lence of obesity was positively related to gender, middle age,
higher educational and economic status, physical inactivity
and some dietary habits (Jayawardena et al. 2013). In our
study, all these variables were also found to be statistically
significant for the development of overweight/obesity.

University students are at a high risk of smoking as they are
exposed to a greater availability of cigarettes and close asso-
ciation with smoking peers. At the same time, they face addi-
tional social, emotional and educational challenges when they
enter university (Hossain et al. 2017). A recent study revealed
that the prevalence of tobacco smoking among the students of
Jahangirnagar University in 2015 was 60.2%, with males
smoking at a higher rate than females (68.81 and 19.56%

Table 3 (continued)
Variable Overweight/obese Asthma Heart disease

OR (95% CI)a OR (95% CI)b OR (95% CI)b

Outside and home 1.00 1.00 1.00

Individual and family diseases

Individual diseases

Asthma

Yes 0.73 (0.37–1.42) – 0.28 (0.07–1.18)**

No 1.00 1.00

Diabetes

Yes 3.42 (0.31–37.86) 0.11 (0.01–1.25)* 15.6 (0.93–262.39)*

No 1.00 1.00 1.00

Heart disease

Yes 3.02 (0.88–10.40)* 0.18 (0.05–0.68)** –
No 1.00 1.00

Cancer

Yes 1.71 (0.11–27.35) 21.76 (1.34–352.95)** –

No 1.00 1.00

Family diseases

Any NCD

Yes 1.71 (1.21–2.41)** 0.44 (0.16–1.19) 0.49 (0.05–5.33)

No 1.00 1.00 1.00

Hypertension

Yes 1.68 (1.27–2.22)** 1.05 (0.60–1.82) 1.91 (0.56–6.48)

No 1.00 1.00 1.00

Diabetes

Yes 1.58 (1.21–2.08)** 1 (0.57–1.76) 0.47 (0.12–1.78)

No 1.00 1.00 1.00

Heart disease

Yes 1.04 (0.77–1.41) 1.06 (0.59–1.91) 0.67 (0.21–2.15)

No 1.00 1.00 1.00

Cancer

Yes 1.84 (1.00–3.40)** 0.43 (0.17–1.07)** 0.67 (0.08–5.50)

No 1.00 1.00 1.00

Asthma

Yes 0.69 (0.39–1.19) 0.31 (0.15–0.62)** 0.42 (0.09–2.0)

No 1.00 1.00 1.00

aMultinomial logistic regression analysis
b Binary logistic regression analysis
c 80 (±3) BDT equals 1 US dollar

* p < 0.1, ** p < 0.05

NF not found, BDTBangladeshi taka
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Table 4 Prevalence of NCDs
among family members of
respondents, distributed by
gender

Variable Total

(% total)

Male

(% within gender)

Female

(% within gender)

p-value

Prevalence of NCDs

At least one NCD patient in family 883 (77.5) 495 (74.5) 338 (81.5) 0.006**

Hypertension

In the family 424 (37.2) 218 (32.8) 206 (43.3) <0.001**

Father 244 (21.4) 123 (18.5) 121 (25.4) 0.005**

Mother 209 (18.3) 97 (14.6) 112 (23.5) <0.001**

Paternal grandfather 20 (1.8) 9 (1.4) 11 (2.3) 0.23

Paternal grandmother 26 (2.3) 13 (2.0) 13 (2.7) 0.39

Maternal grandfather 16 (1.4) 7 (1.1) 9 (1.9) 0.24

Maternal grandmother 19 (1.7) 8 (1.2) 11 (2.3) 0.15

Diabetes

In the family 530 (46.5) 287 (43.2) 243 (51.1) 0.009**

Father 288 (25.3) 162 (24.4) 126 (26.5) 0.43

Mother 187 (16.4) 107 (16.1) 80 (16.8) 0.76

Paternal grandfather 31 (2.7) 12 (1.8) 19 (4.0) 0.025*

Paternal grandmother 34 (3.0) 17 (2.6) 17 (3.6) 0.32

Maternal grandfather 30 (2.6) 9 (1.4) 21 (4.4) 0.001**

Maternal grandmother 42 (3.7) 10 (1.5) 32 (6.7) <0.001**

Heart disease

In the family 300 (26.3) 152 (22.9) 148 (31.1) 0.002**

Father 163 (14.3) 88 (13.3) 75 (15.8) 0.23

Mother 70 (6.1) 31 (4.7) 39 (8.2) 0.015*

Paternal grandfather 31 (2.7) 14 (2.1) 17 (3.6) 0.13

Paternal grandmother 15 (1.3) 5 (0.8) 10 (2.1) 0.049

Maternal grandfather 26 (2.3) 13 (2.0) 13 (2.7) 0.39

Maternal grandmother 10 (0.9) 2 (0.3) 8 (1.7) 0.014*

Asthma

In the family 82 (7.2) 39 (5.9) 43 (9.0) 0.04*

Father 20 (1.8) 11 (1.7) 9 (1.9) 0.77

Mother 41 (3.6) 19 (2.9) 22 (4.6) 0.12

Paternal grandfather 1 (0.1) 1 (0.2) 0 (0.0) 0.40

Paternal grandmother 5 (0.4) 4 (0.6) 1 (0.2) 0.32

Maternal grandfather 2 (0.2) 2 (0.3) 0 (0.0) 0.23

Maternal grandmother 6 (0.5) 2 (0.3) 4 (0.8) 0.22

Cancer

In the family 56 (4.9) 27 (4.1) 29 (6.1) 0.12

Father 5 (0.4) 2 (0.5) 3 (0.4) 0.94

Mother 9 (0.8) 6 (0.9) 3 (0.6) 0.61

Paternal grandfather 11 (1.0) 4 (0.6) 7 (1.5) 0.14

Paternal grandmother 6 (0.5) 4 (0.6) 2 (0.4) 0.68

Maternal grandfather 8 (0.7) 3 (0.5) 5 (1.1) 0.32

Maternal grandmother 4 (0.4) 2 (0.3) 2 (0.4) 0.74

Died from NCDsa 435 (38.2) 219 (33.0) 216 (45.4) <0.001**

* p < 0.05, ** p < 0.01
aMorbidity history of family members up to 2nd degree relatives

J Public Health: From Theory to Practice (2018) 26:531–543 539



respectively; Hossain et al. 2017). Another study based on
demographic and health survey data reported that the preva-
lence of tobacco smoking amongmen in Bangladeshwas 60%
(Sreeramareddy et al. 2014). Although the findings of the
present study differ somewhat from the existing smoking-
related literature in Bangladesh, they still do not indicate that
the rate of cigarette smoking in the country has declined sig-
nificantly. On the contrary, it is still very high from a public
health point of view and comparable with several similar stud-
ies from around the world (Babatunde et al. 2012; Deressa and
Azazh 2011). As the study subjects were the newly enrolled
first year university students, there might be greater chances
that the rate of cigarette smoking among them will increase if
health interventions are not taken. Again, the results of yet
another study revealed that university students are at a high
risk of smoking because of the initiating factors of cigarette
use (Hossain et al. 2017).

For NCDs, physical inactivity is considered an independent
risk factor and one of the ten leading risk factors for global
mortality and morbidity which may cause obesity, hyperten-
sion, diabetes, coronary heart disease, and breast and colon
cancer (WHO 2016b). The results of the current study show
considerable similarities with those of other comparable stud-
ies among adults and university students in different geo-
graphic locations (Peltzer et al. 2014; WHO 2016b). In this
study, a significant link between overweight/obesity and phys-
ical inactivity was found. A number of studies conducted on
dietary patterns both in the developed and developing coun-
tries have shown that dietary behaviors of university students
are poor, with a low intake of milk, fruit and vegetables, and a
high intake of food with excessive fats and carbohydrates

(Martinez Alvarez et al. 2015; Pullman et al. 2009). Another
study revealed that unhealthy dietary habits, characterized by
skipping meals, low consumption of healthy food and high
intake of energy and sugar-rich food were prevalent among a
relatively large proportion of university students in
Bangladesh (Karmakar et al. 2016), which is in agreement
with this study.

Mental health is one of the vital parameters for a happy,
healthy and productive life; however, mental stress/disorder
does not receive enough attention and is not adequately ad-
dressed as a public health issue in countries like Bangladesh
(WHO 2016c). The findings of this study reported widespread
(69.3%) mental stress among university students in
Bangladesh, a rate which was much higher than the preva-
lence in the general adult population (aged 18 years or older)
in Bangladesh, which ranges from 6.5 to 31% (Hossain et al.
2014). The occurrence of mental stress (69.3%) in the current
study was 4.3 times higher than that (16.1%) found among
Bangladeshi adults in 2005 (WHO 2016c); further, the prev-
alence of mental stress among the Bangladeshi university stu-
dents, as reported in the current study, was 1.3 times higher
than that (54%) among medical (MBBS Year III and IV) stu-
dents in Bangladesh (Eva et al. 2015). Among the reasons for
mental stress reported in the current study, university culture-
related and family causes could be especially significant be-
cause they have since emerged as new risk factors exacerbat-
ing mental pressure and disorders. Previous studies have
shown that poor language skills (Kim et al. 2011), financial
hardship (Cuthbertson et al. 2004), insomnia (Kaneita et al.
2009), drinking and tobacco use (Beck et al. 2008), and phys-
ical inactivity and living conditions (Kono et al. 2015) are
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well-established factors for determining mental health, which
is similar to the findings of the current study.

An association between a family history of NCDs and
their existence in the offspring generation has been well
established by many studies among different populations.
This study also confirmed a significant relationship be-
tween students’ obesity and a family history of NCDs,
specifically hypertension, diabetes and cancer. It can be
seen from the multiple logistic regression analysis that
the risk of developing obesity among students with a pos-
itive family history of NCDs is almost twice as high as
among those with no positive family history of NCDs,
and that it was statistically significant. Similarly, the risk
ratio was 1.68 (95% CI: 1.27–2.22), 1.58 (95% CI: 1.21–
2.08), and 1.84 (95% CI: 1.00–3.40) for hypertension, di-
abetes and cancer respectively. All of these risks were sta-
tistically significant. Our results were, to some extent at
least, similar to those of other studies (Van der Sande
et al. 2001). In the case of asthma, family histories of asth-
ma and cancer were significantly associated (p < 0.05) with
the students’ asthma: the risk ratio was 0.31 (95% CI:
0.15–0.62) for students with a family history of asthma,
and 0.43 (95% CI: 0.17–1.07) for those with a family his-
tory of cancer. Along with some other risk factors like the
environmental one, these results modestly agree with those
of previous studies conducted to find out the association
between parental and offspring asthma (Bjerg et al. 2007;
Paaso et al. 2013). In the case of heart disease, although no
significant association with family history was reported in
this study because of the fewer positive cases of heart dis-
ease among students, the logistic model showed that all
family histories of NCDs have a positive impact on it.
Findings from previous studies suggest that common be-
havioral determinants and environmental and genetic fac-
tors intensify the risk of developing cardiovascular disease
among the progeny (Chen et al. 2001; Khoury et al. 2016).
All these evidences serve to accentuate the risks of NCDs
among the participants of this study.

Limitations of this study

This study has some limitations. One of them is that bio-
chemical assessment of the study subjects was not possible
due to insufficient funding. Again, as it was a cross-
sectional observation study, establishment of strong causal
relationships between various risk factors was not possible,
and identified risk factors could not be causally associated
with NCDs. Another limitation of this study was self-
reported information, which always involves the risk of
recall bias. In addition, data relating to family NCD histo-
ries was only gathered from the respondents, not from their
family members directly; therefore, the results of the study
might need to be interpreted with caution.

Conclusions and implications of the findings

To the best of our knowledge, no single study has been
conducted in Bangladesh highlighting all the risk factors
associated with NCDs among university students. This is
the first initiative in Bangladesh to draw a model of multi-
ple risk factors for the causation of NCDs among students.
It is of great concern that in recent times, not only the
adults, but also the young people of Bangladesh are suffer-
ing and even dying from NCDs. As this study reveals, the
numbers of young people suffering from different types of
NCDs in Bangladesh are not negligible, and the factors
responsible for this include family history of NCDs as well
as their lifestyle choices, such as physical inactivity, a diet
rich in saturated and trans fatty foods, eating less fruit and
vegetables, having meals outside of home, smoking, etc.
This study provides baseline information to start a discus-
sion about NCDs risks, which could contribute to creating
awareness among all the university students of the country,
as well as drawing the attention of the country’s public
health leaders and policy makers to the issue. Evidence-
based health programs and policies should be undertaken
for addressing the university students’ health hazards on
the basis of the findings of this study so that they can lead
an active, healthy and productive life, which will contrib-
ute to the country’s sustainable development in the long
term. Therefore, the authorities concerned should, without
any further delay, embark on programs for consciousness-
raising about the detrimental impact of the ever-escalating
burden of NCDs on the population in general, and young
university students in particular. To conclude, we would
like to put forward the following recommendations for
mitigating the risks and adverse effects of NCDs among
the university population in Bangladesh: (1) the first-year
university students need to be conscientized about the
causal and impact factors of NCDs because they are more
vulnerable to adopting bad habits under the influence of
environmental and peer pressure; (2) students should be
encouraged to get involved in more physical activities such
as exercises and outdoor games that require body move-
ment instead of playing video games on the computer, for
example; (3) students should be encouraged to abstain
from consuming food items rich in saturated and trans fats
as well as to eat those rich in fiber, such as fruits and
vegetables; (4) students should be provided with regular
counseling so as to enable them to get help with mental
disorders like depression, stress, etc. that leads them to
cultivate bad habits; (5) a smoking-free campus should be
ensured, and students should be discouraged from consum-
ing all tobacco products; and finally, (6) students with a
family history of NCDs should be conscientised about the
risk factors as well as the detrimental impact of NCDs on
human health from the very beginning.
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