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Abstract
Background: Physical activity offers physical and psychosocial health benefits that are important during young adulthood
and later in life. However, little is known about the physical activity of young adults in low- and middle-income countries.
The purpose of this study was to estimate the participation of physical activity in Bangladeshi young adults and to assess
differences by gender, age and family income.
Methods: This cross-sectional study with a self-administered survey used a convenience sample of 573 young adults aged
18–24 years from six purposively selected universities in Dhaka City, Bangladesh. Data were collected during September–
November 2015. Medians and their interquartile ranges of weekly time spent in total physical activity, and in different
domains of physical activity, were computed. Non-parametric equality of medians test was used to examine gender
differences in the median values. Chi-square test and Fisher’s exact test were used to examine gender differences in
the prevalence of meeting physical activity recommendations and frequency of participation in different leisure-time
physical activities, and differences in meeting the activity recommendations by age and family income.
Results: Seventeen percent of the participants were meeting moderate-to-vigorous physical activity (MVPA)
recommendations with a significantly higher proportion of males than females (27 vs. 6%, p < .0001). Median duration
of MVPA was significantly higher (p < .0001) for males [120 min/week (80, 190)] than females [90 min/week (50, 120)].
Jogging/running was the most commonly reported leisure-time physical activity, with 20% of males and 12% of females
doing this at least once a week. Age and family income were not significantly associated with meeting MVPA
recommendations.
Conclusions: Four out of five young adults in Dhaka City did not meet the physical activity recommendations. Additional
population-based studies, including regional and metropolitan areas, and using objective measurement, are needed to
understand the physical activity patterns of Bangladeshi young adults.
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Introduction
Regular physical activity participation offers physical and
psychosocial health benefits including physical fitness,
healthy weight, and prevention and management of conditions such as diabetes and cardiovascular disease, stress
and depression [1]. Despite these benefits, a large number
of people worldwide are leading an inactive lifestyle.
* Correspondence: kp_ruddin@yahoo.com; riaz.uddin@uq.net.au
1
Department of Pharmacy, Stamford University Bangladesh, Dhaka 1217,
Bangladesh
2
School of Health and Rehabilitation Sciences, The University of Queensland,
St Lucia, Brisbane, QLD 4072, Australia
Full list of author information is available at the end of the article

According to a global estimation in 2010 by the World
Health Organisation (WHO), approximately 23% of adults
aged 18 years or more did not meet the WHO recommendations of at least 150 min/week of moderate-intensity or
75 min/week vigorous-intensity activity, or an equivalent
combination of moderate-to-vigorous physical activity [2].
In the WHO South-East Asian region, 15% of adults were
not meeting the WHO recommended levels of physical
activity [2].
According to the WHO, physical inactivity is the fourth
leading risk factor for global mortality [3, 4], and evidence
suggests that inactivity-related deaths have increased over
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the years [5]. In 2008, 3.2 million of global deaths per
annum were attributable to physical inactivity [4], which
increased to 5.3 million global deaths per annum as per
the most recent estimate in 2012 [6]. Insufficient levels of
physical activity have significant implications for the
public health burden associated with non-communicable
diseases. Non-communicable diseases are the leading
cause of death worldwide. Globally, deaths attributable to
these diseases are rising at an alarming rate. Low- and
middle-income countries are particularly vulnerable to
non-communicable disease-related mortality and morbidity [7]. In 2004, it was projected that non-communicable
disease-related mortality in the South-East Asian region
would increase by approximately 60% by 2030 [8]. In
2008, non-communicable diseases accounted for an
estimated 55% of total deaths in this region [8] and are
likely to exceed 75% by 2030 [9]. Though currently there
are no overall regional data available, non-communicable
disease-related morbidity shows a steady increase in the
South Asian countries [8]. Given the considerable increase
in the burden of non-communicable disease in South
Asian countries, and the protective role of physical activity
against non-communicable diseases [1], it is imperative to
better understand the physical activity profile of people
living in this region.
Young adulthood, from age 18 to 24 years [10], is the
transition from adolescence and an important phase of
life [11]. It involves significant life events; young adults
may move away from home gaining full residential independence, commence work or tertiary education and
have more freedom in making lifestyle choices [10, 12].
During this transition, young adults may adopt
unhealthy lifestyle choices and engage in low levels of
physical activity [13]. Though physical activity participation has been observed to decline across most of the
lifespan, late adolescence and young adulthood years can
have the most significant decrease in physical activity
[14, 15]. Physical inactivity during young adulthood can
increase the risk for non-communicable diseases later in
life [16]. Regular physical activity lowers cardiometabolic risk factors of non-communicable diseases
[17], reduces weight gain and increases the likelihood of
weight loss and weight maintenance during young adulthood [18]. Young adults engaging in regular physical
activity have been reported to have higher self-esteem, a
more positive body image and more positive health perceptions than their inactive counterparts [19]. It has also
been observed that young adults participating in high
levels of physical activity have significantly lower levels
of anxiety and depression [20] and better mental health
and satisfaction with life than inactive young adults [21].
Thus, physical activity provides immediate benefits for
young adults such as improved psychological well-being
and cognitive performance [22].
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Young adults’ physical activity behaviour has predominantly been studied in high-income countries, and little is
known about low- and middle-income countries. Available
evidence, mostly from university students, suggests that
the prevalence of physical inactivity in young adults in
low- and middle-income countries is higher (44%) than in
high-income countries (39%) [23]. The few studies in
Asian countries have reported the prevalence of inactivity
among young adults to be 41% in Malaysia [24], 50% in
Taiwan, 52% in South Korea, 71% in China and 75% in
Japan [25]. Although some physical activity data for
Bangladesh are available for adults aged ≥25 years [23, 26],
no data are available for young adults. Bangladesh is a
South Asian country and is ranked as the ninth most populated country in the world with a population density of
1298 people per square kilometre as of July 2015 [27].
Given the established relationships between inactivity and
non-communicable diseases [28], and the significant increase in non-communicable diseases in Bangladesh in recent years [29], it is crucial to collect physical activity
prevalence data from Bangladeshi young adults.
Available evidence suggests that males are more active
than females in low- and middle-income countries
[23, 24, 30] as well as in Asian countries [24, 25]. However,
there is little evidence for physical activity variation by other
socio-demographic factors for young adults in this region.
Some research in low- and middle-income and Asian
countries has found physical activity levels decrease with
age [23] and family income in this population group [24].
To our knowledge, no study has offered a comprehensive
overview of the sociodemographic pattern of physical activity participation of young adults in Bangladesh.
Hence, the present study aimed to assess the prevalence of participation of physical activity in young adults
in Bangladesh and explore differences by age, gender
and family income. This information can inform interventions to increase opportunities for and engagement
in physical activity of Bangladeshi young adults residing
in the metropolitan areas of the country.

Methods
Study participants

This cross-sectional study with a self-administered survey
was conducted during September–November 2015 in a
convenience sample of young adults aged 18–24 years
from six purposively selected universities (three public
and three private) in Dhaka City, the capital of
Bangladesh. In order to estimate the prevalence of young
adults’ physical activity with a 5% margin of error and 95%
confidence interval, it was determined that this study
needed at least 345 participants to achieve a power of 80%
with the proportion of physically active students as 66%
from an earlier study [31]. From a list of 49 public/private
universities, which offer undergraduate programmes in
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Dhaka [32], eight were chosen based on their size, diversity of students, convenience and connection with the primary author. Of the eight invited to participate in this
study, six universities (public = three and private = three)
agreed. After obtaining approvals from the university authority, the principal investigator (first author) consulted
with the institution nominated representatives (e.g. class
lecturer) for a suitable time to access the students during
class time. The principal investigator explained the context of the study emphasising the voluntary nature of
study participation and then verbally invited the students
to participate. Participants were recruited based on the
following inclusion criteria: (1) undergraduate student, (2)
aged 18 to 24 years and (3) permanent residents of
Bangladesh. Written informed consent was obtained from
all participants. In Bangladesh, the medium of instruction
is English at university undergraduate level. Thus, the
written survey was completed in English: this took
approximately 40–45 min.
Physical activity assessment

The Global Physical Activity Questionnaire (GPAQ) was
developed by the WHO for population surveillance of
physical activity in low- and middle-income countries [33,
34] and has been used in more than 100 countries through
the STEPwise Approach to Non-communicable Disease
Risk-Factor Surveillance (STEPS) programme [34]. Reliability and validity of the GPAQ has been assessed among
adults aged ≥18 years in nine countries, including
Bangladesh [33, 34], and found to have reproducible data
and a ‘moderate’ to ‘strong’ positive correlation with the
International Physical Activity Questionnaire (IPAQ). The
current study used the GPAQ self-administered version,
which is a relatively inexpensive method with comparable
reliability and validity to the interview administration [35].
The GPAQ consists of 16 items on physical activity in
three domains: work, commuting (travel to and from
places) and during leisure time in a typical week [34].
Items ask about moderate and vigorous intensity for
the work and leisure domains and moderate-intensity
activity for the transport domain (walking or bicycling).
Moderate-intensity activities are defined as ‘activities
that require moderate physical effort and cause small
increases in breathing or heart rate’. Vigorous-intensity
physical activities are defined as ‘activities that require
hard physical effort and cause large increases in breathing or heart rate’ [34]. The questionnaire contained a
number of visual illustrations with examples of different physical activities to explain the concepts of moderate- and vigorous-intensity physical activity. For each
domain, the participants were asked about the number
of days physical activity was done in a typical week and
the hours/minutes spent doing such activities in a
typical day.
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The survey data were cleaned based on the GPAQ
protocol [36]. The following criteria were used to identify invalid responses:
(a) If the value for activity was more than 16 h/day in
any of the physical activity sub-domains (vigorousintensity work, moderate-intensity work, transport,
vigorous-intensity leisure, or moderate-intensity
leisure activity)
(b)Improbable response such as activity reported for
more than 7 days in a week;
(c)Inconsistency in answering (e.g. transport activity
was done 0 days in a week, but reported >0 min in
the hour column) [36]
Consistent with the GPAQ data analysis guideline, all
activity data were converted to minutes and were multiplied by the corresponding number of days [36]. Vigorous activity minutes were weighted by two given the
higher intensity than moderate activity [36]. The time
spent in vigorous activity (weighted) and moderate activity minutes were summed to obtain a measure of the
total minutes/week spent doing moderate-to-vigorous
physical activity (MVPA). Participants were then categorised as meeting the WHO recommendations or not,
using the criterion of ≥150 min/week of MVPA [36].
Additional items were used to assess participation in
specific types of physical activity. Participants were asked
to report total time spent walking for recreation, exercise, or to get to or from places during a typical weekday
and weekend day. Participants also indicated the frequency of engaging in each of 18 specific types of
leisure-time physical activity (such as jogging/running,
cricket, football, swimming/water exercise, gym and
yoga) with response options of daily, 2–3 times a week,
at least once a week, and none.
Other measures

Participants also completed survey items to assess: age,
gender, marital status, height and weight, university type,
year of study, parents’ educational qualification and
monthly gross household income. Due to a relatively
narrow range (18–24 years), age was grouped into two
categories: 18–20 and 21–24 years. Body mass index
(BMI) was computed from self-reported height and
weight and then grouped into one of the three BMI categories based on criteria from the WHO: normal
(<18.50 kg/m2); underweight (18.50–24.99 kg/m2) and
overweight (≥25.00 kg/m2) [37]. Monthly gross household income was used as a proxy socio-economic
status indicator as done elsewhere [38] and categorised into one of four groups (≤20,000 Bangladeshi
currency-BDT; 20,001–40,000 BDT; 40,001–70,000
BDT; and >70,000 BDT).
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A draft version of the questionnaire was piloted in a
small convenience sample of undergraduate students of a
university based in Dhaka City, Bangladesh (n = 30, male
= 15, female = 15). The aim of this pilot was to evaluate
the feasibility of administering the questionnaire. Feedback from the pilot participants indicated that the questionnaire could be easily understood and answered.
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Table 1 Characteristics of the participating young adults in
Dhaka City, Bangladesh (n = 573)
Numbera

Percentage (%)

18–20

262

45.7

21–24

311

54.3

Characteristics
Age (years)

Gender

Statistical analyses

Male

313

54.6

The characteristics of the participants were summarised
using descriptive statistics. Due to non-normal distribution of physical activity data, MVPA minutes/week were
summarised using the median with interquartile ranges.
Differences between physical activity medians by gender
were analysed using non-parametric equality-of-medians
test. The prevalence of meeting the WHO MVPA recommendations, and frequency of participation in different
types of leisure-time physical activity were examined for
possible gender differences and are reported as percentages with 95% confidence intervals for males and females
separately. Using Chi-square test and Fisher’s exact test,
physical activity prevalence was further examined for possible age and income differences. This was done separately
for males and females, as physical activity prevalence is
likely to differ by gender [23, 39]. Statistical significance
was set at 5%. Data were analysed using STATA version
13 (StataCorp LP., College Station, Texas).

Female

260

45.4

Single

538

93.9

Married or others (e.g. de facto,
divorced, separated)

35

6.1

Normal range

353

61.7

Underweight

139

24.3

Overweight

80

14.0

Public

277

(48.3)

Private

296

(51.7)

184

32.1

Marital status

BMI

University type

Year of study at university
First year
Second year

223

38.9

Third year

166

29.0

Primary or equivalent

111

19.4

Secondary (or equivalent)

147

25.7

Higher secondary (or equivalent)

125

21.9

Tertiary (or equivalent)

188

32.9

Mother’s educational qualification

Results
Study participants

A total of 628 students were invited to participate in the
study, and 575 completed the questionnaire (response
rate 91.6%). Two respondents were excluded as they
provided improbable or out of range data. As a result,
the analytical sample of the study consisted of 573
students with 45% female and an average age of
20.7 years (SD = 1.35). Participants were predominantly
single (94%), with the majority living with their parents
(47%). Details on the socio-demographic characteristics
of the study participants are presented in Table 1.

Father’s educational qualification
53

9.3

Secondary (or equivalent)

64

11.2

Higher secondary (or equivalent)

102

17.9

Tertiary (or equivalent)

352

61.7

≤20,000

115

20.3

20,001–40,000

162

28.6

40,001–70,000

172

30.4

>70,000

117

20.7

Monthly gross family income (in BDT)b

Physical activity participation

Of the 573 participants, 17% (95% CI 14–21%) met
MVPA recommendations to do ≥150 min/week with
significantly (p < .0001) more males [27% (22–32%)] than
females [6% (4–10%)] meeting the recommendations.
Although more participants in the older group met
MVPA recommendations, age was not significantly associated with meeting the recommendations (Table 2).
Among males, 23% of those aged 18–20 years and 30%
of those aged 21–24 years met MVPA recommendations
(p = .24). The proportions of females meeting the recommendations were 6% of those aged 18–20 and 7% of
those aged 21–24 years (p = .65).

Primary or equivalent

a

Total for each variable may not be equal to n = 573 due to missing values
b
BDT = Bangladeshi Taka (local currency); 1,000 DBT = 12.37 USD as of
6 July 2017

The proportion of participants meeting MVPA recommendations across the four income groups ranged from 14
to 22% with no statistically significant differences (p = .20).
The proportion of participants meeting recommendations
tended to be higher in the lower two income groups than
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Table 2 Percentages (95% CIs) of male and female young adults in Dhaka City, Bangladesh, meeting the WHO physical activity
recommendations by age group and family income
Variable

Male

Female

Overall

% active

95% CI

p value

% active

95% CI

p value

% active

95% CI

p value

18–20

23.1

16.3–31.2

.24a

5.5

2.2–10.9

.65a

14.5

10.5–19.4

.11a

21–24

29.5

22.5–36.3

6.8

3.2–12.5

19.6

15.3–24.5

3.7

0.1–1.9

20.0

13.1–28.5

Age (years)

Monthly family income (BDT)*
≤20,000

25.0

16.4–35.4

20,001–40,000

33.3

23.9–43.9

5.8

1.6–14.2

21.6

15.5–28.7

40,001–70,000

21.4

13.2–31.7

6.8

2.5–14.3

14.0

9.1–20.0

> 70,000

26.7

14.6–41.9

6.9

2.3–15.5

14.5

8.7–22.2

.33a

.99b

.20a

p < .05 was considered to be statistically significant
BDT Bangladeshi Taka, CI confidence interval
a
Based on Chi-square test
b
Based on Fisher’s exact test
*1,000 BDT = 12.37 USD as of 6 July 2017

the two higher income groups. The proportion of males
meeting the MVPA recommendations ranged from 21 to
33% across the four income groups without any significant
linear trend (p = .33). The proportion of females meeting
the recommendations increased with increasing family income, though there was no statistically significant association (4 to 7%, p = .99) (Table 2).
Participation in different domains of physical activities

Median time spent in total MVPA was 100 min/week
(IQR 60, 130) with males spending significantly more
time [120 min/week (IQR 80, 190)] than females
[90 min/week (IQR 50, 120)] (p < .0001). Although there
was a trend for males to spend more time than females
in each of work, commuting and leisure-time physical
activity, this difference was statistically significant only
for leisure (Fig. 1). One-third (33%) of the participants
(male 30%, female 37%) reported some form of workrelated physical activity. Of these, the median time was
45 min/week (IQR 30, 50) for males and 40 min/week
(IQR 15, 50) for females. Just over half of the participants (overall 53%, male 58% vs. female 47%) reported
bicycling or walking for transport with a median of
90 min/week (IQR 60, 135) for males and 80 min/week
(IQR 20, 120) for females. Half of the participants (overall 51%, male 64% vs. female 35%) engaged in leisuretime physical activity, with significantly more time
among males [100 min/week (IQR 60, 180)] than
females [80 min/week (IQR 60, 120)] (p = .03).
Time spent in walking

Median duration of walking did not differ significantly
between males and females. During a typical weekday,
the median time spent walking was 30 min (IQR 30, 60)
with slightly longer times among males [40 min (IQR 30,
60)] than females [30 min (30, 60)]. Median walking

time during a typical weekend day was 30 min (IQR 20,
50) with a median of 30 min for both males (IQR 30, 60)
and females (15, 40).
Types of leisure-time physical activities

Figure 2 illustrates the top 10 types of leisure-time physical
activity (excluding walking). Jogging/running was the most
common type of leisure-time physical activity for the entire
sample. Overall, 15.7% (95% CI 12.8–19.0%) participants
reported jogging/running at least once a week, with 19.5%
(15.3–24.3%) of males and 11.2% (7.6–15.6%) of females.
Males participated more frequently in team sports, such as
cricket, football etc. Cricket was the second most frequently reported leisure-time physical activity for males
[16.3% (12.4–20.9%)]. Among males, 12.5% (9.0–16.6%)
did football at least once a week, with no females playing
football. More than one in ten [13.1% (9.6–17.4%)] males
reported going to a gym at least once a week. Apart from
jogging/running, females reported participating in indoor
physical activities, such as yoga [6.2% (3.6–9.8%)], and
exercise such as using a stair climber and treadmill [2.7%
(1.1–5.5%)] and playing badminton [2.7% (1.1–5.5%)].

Discussion
Physical inactivity may negatively affect current physical
and psychosocial health of young adults and has longterm health consequences for non-communicable
diseases. The present study found that four out of five
young adults in Dhaka City, Bangladesh, did not meet
the WHO recommendations of at least 150 min per
week of MVPA with more females (94%) than males
(73%) not meeting recommendations. The percentage of
participants not meeting physical activity recommendations in our study was higher than in previous studies
with other age groups in Bangladesh using the same
survey instrument (GPAQ). Those studies found that 27
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Fig. 1 Distribution of physical activity (median minutes/week) in young
adults in Dhaka City, Bangladesh, by gender. a Significant at p < .05. b
Significant at p < .0001. Error bars represent interquartile ranges. Work
domain represents 190 participants who reported doing at least 10-min
bouts of work-related physical activity; male = 94, female = 96. Transport
domain represents 305 participants who reported doing at least 10-min
bouts of active transport; male = 183, female = 122. Leisure domain
represents 291 participants who reported doing at least 10-min bouts
of recreational physical activity; male = 199, female = 92. Total physical
activity represents the overall survey population; male = 313, female = 260

to 52% of the participants aged ≥25 years did not meet
the recommendations [5, 26, 40, 41].
In our study, females were less active than males,
which is consistent with previous studies across a range
of countries including low- and middle-income and
South Asian countries [23, 30, 42]. An earlier multicountry study found a significant gender difference
(favouring males) in physical activity in young adults
regardless of the country status [30]. In a recent study,
a similar trend was observed in three South Asian
Countries—Bangladesh, India and Pakistan [23]. This
gender difference in physical activity may reflect the
social norms and gender roles that are common in
Bangladeshi culture. In Bangladesh, females tend to
have restricted outdoor engagement in recreational
and social activities that often starts from puberty
[43]. Socio-cultural customs in Bangladeshi society
can separate males and females into two different
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worlds [44]. While males can go outside, socialise and
take part in outdoor activities such as cricket or
football or cycling, females are often confined to
domestic chores and not allowed to go outside freely
[44, 45]. Females are often restricted from exposure
to non-family males and participating in team sports
due to social taboo [44]. Parents in Bangladesh may
impose restrictions on female adolescents due to
safety concerns [46]. For example, a study in Dhaka
reported that 76% of female adolescents aged 14 to
16 years had experienced eve teasing (sexual/street
harassment) [47]. Thus, parents are likely to restrict
or discourage their daughters from outdoor activities
such as recreational walking or bicycling. It has been
argued that gender differences in physical activity participation might also reflect gender differences in
preferences for activities, with females preferring
more passive social activities and males preferring
more physically demanding pursuits [48].
The clear gender difference in amount and types of physical activity observed in this study is crucial for physical
activity promotion and policy implementation in the
country. While promoting physical activity is important for
all, female young adults are a priority group. More research
is needed, therefore, to understand the factors that might
positively and negatively influence physical activity participation of female young adults. Social factors such as family
support; cognitive factors like enjoyment of physical activity
and self-efficacy; and environmental factors such as perceived safety, availability, cost and access to physical activity
facilities have previously been identified as particularly
important for physical activity of female young adults [49].
According to the current study, work-related physical activity contributed the least to total MVPA for both males
and females. This is understandable as the participants
were university students and therefore unlikely to engage
in physically demanding occupations. In Bangladesh, some
undergraduate students may work by providing private
tuition, which requires no manual labour. A third of the

Fig. 2 Young adults’ participation (percentages with 95% CIs) in different leisure time physical activities (selected top 10 leisure-time physical activities only)
by gender, Dhaka City, Bangladesh. a Significant at p < .05. b Significant at p < .01. c Significant at p < .0001. Error bars represent 95% CIs. CI confidence interval

Uddin et al. Journal of Health, Population and Nutrition (2017) 36:31

participants in this study reported doing some amount of
work-related physical activity with a higher rate of participation for females (36%) than males (30%). This might
reflect involvement in household activities, such as cleaning and home maintenance, cooking and shopping, which
has been previously identified as more common among
females than males in other low- and middle-income
countries [50]. In Bangladeshi family culture, women often
are responsible for taking care of the children and other
family members, preparing the meals and doing other domestic tasks. Although the participants in this study were
predominantly single (94%) and therefore perhaps free
from family responsibilities, they may still do domestic
activities if living with friends/classmates or alone. More
research is needed to better understand how domestic
activities contribute to physical activity of Bangladeshi
young adults, in particular young women.
The current study indicated that just over half of the
participants (male 58%, female 47%) reported bicycling
or walking for transport. Several social and environmental factors might limit active commuting in Bangladesh.
Rickshaws, a human-peddled small vehicle, are readily
available and accessible to shuttle small distances rather
than walking/bicycling. Lack of safe footpaths for
walking and pathways for bicycling may be environmental barriers. Young females are vulnerable to crime while
travelling and so are more likely to avoid walking [51].
In the metropolitan areas, such as in Dhaka, the streets
are often not well lit at night and roads are highly congested with heavy traffic. Moreover, the social structure
in Bangladesh does not support females bicycling to or
from work as this is not a culturally acceptable norm.
Transport-related physical activity could be promoted by
building safe pathways for walking and cycling, ensuring
the streets are well lit during night and thus improving
perceived safety.
Other research has indicated that males prefer more
physically demanding physical activity like team sports
and females tend to participate in physical activity such as
walking, dance, aerobics and yoga [49]. This is consistent
with the findings of our study, where significantly more
males engaged in outdoor leisure-time physical activity
and team sports than females. Females more commonly
reported doing yoga and indoor physical activity than
males. However, female participation in jogging/running
was comparable to the males, which seems contradictory.
Other research, however, has also indicated that this is
often an individual activity preferred by females [49].
The current study found no statistically significant association between age and physical activity participation,
which is consistent with the findings of a recent study in
Malaysia that used a similar age group [24]. However,
previous studies in low- and middle-income countries
suggest an inverse relationship between age and physical
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activity in young adults [23, 38]. Those studies, however,
used a more aged varied sample, including adolescents
aged 16 to 18 years, than the current study. It has previously been suggested that the greatest decline in physical
activity occurs during the adolescent period (age 13–
18 years) and slows during young adulthood [52]. More
research is needed to understand the relationship
between age and physical activity in young adults in
low- and middle-income countries.
Consistent with the findings of a previous study in
South Africa [38], family income was not associated with
physical activity in this study. This may be because the
participants in this study lived in areas where the logistics for physical activity did not differ by income. For example, the built environment for physical activity in
Bangladesh does not vary greatly across residential areas,
and available outdoor physical activity facilities, such as
parks and playing fields, are accessible to everyone. In
this study, there was, however, a trend for physical activity to be lower in the higher income groups. It is generally assumed that high-income enables access to paid
physical activity facilities (e.g. gym, sports club) or
home-based physical activity equipment [53]. However,
as observed in adolescents from Thailand, which is another Asian country, it may be that high income enables
more sedentary activities such as use of smartphones,
computers, laptops and video gaming facilities [53]. Income might be a relatively less important influence on
physical activity of young adults in Bangladesh than
individual factors such as attitudes and motivation.
The study had some limitations that warrant consideration. It used a non-random convenience sample of
university students from a metropolitan city. As such, the
results of this study do not represent all young adults of
the country and may have limited generalizability. The
prevalence of physical activity presented in this paper was
not adjusted for potential confounders; therefore, these results should be interpreted with caution. Physical activity
was assessed using self-report, which is a common and
convenient method in large population-based studies, but
vulnerable to social desirability and recall bias. Data were
collected during the pre-examination period for some universities, and so some students’ physical activity could
have been negatively influenced by their academic commitments. Other items used in the survey to assess total
walking time for weekdays and weekend days and frequency of doing different leisure-time physical activities
were not validated.

Conclusions
The present study found that four out of five young
adults in Dhaka City, Bangladesh, did not meet the
WHO recommended level of physical activity for
optimal health, with higher rates of insufficient activity
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among females than males. As physical inactivity is a
well-documented risk factor for adverse health outcomes
including non-communicable diseases, the findings of
this study are alarming. Additional population-based
studies, preferably, longitudinal studies with representative samples from regional and metropolitan areas and
objective measurement of physical activity, are needed
to understand the factors associated with physical activity in Bangladeshi young adults, in particular among
females.
Abbreviations
BDT: Bangladeshi taka (local currency); CI: Confidence interval; GPAQ: Global
Physical Activity Questionnaire; IPAQ: International Physical Activity
Questionnaire; IQR: Interquartile range; MVPA: Moderate-to-vigorous physical
activity; SD: Standard deviation; STEPS: STEPwise Approach to Noncommunicable Disease Risk-Factor Surveillance; USD: United States Dollars;
WHO: World Health Organisation
Acknowledgements
The authors would like to thank the participating students and the class lecturers
who helped accessing the students at their classroom. The authors also would
like to acknowledge the support of the university officials for allowing their
students to participate in the survey.
Funding
This research did not receive any specific grant from funding agencies in the
public, commercial, or not-for-profit sectors.
Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.
Authors’ contributions
RU designed the study, collected and analysed data and drafted the manuscript;
AK conceived and designed the study, analysed data and helped drafting the
manuscript; NWB conceived and designed the study and helped drafting the
manuscript. All authors have read and approved the final version of the manuscript
and agree with the order of presentation of the authors.
Ethics approval and consent to participate
Ethics approval was obtained from The University of Queensland Behavioural
and Social Sciences Ethical Review Committee, Australia (Ref: 2015000860,
Amendment- 31/07/2015). Written informed consent was obtained from all
study participants.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.
Author details
1
Department of Pharmacy, Stamford University Bangladesh, Dhaka 1217,
Bangladesh. 2School of Health and Rehabilitation Sciences, The University of
Queensland, St Lucia, Brisbane, QLD 4072, Australia. 3School of Human
Movement and Nutrition Sciences, The University of Queensland, St Lucia,
Brisbane, QLD 4072, Australia.

Page 8 of 9

Received: 6 February 2017 Accepted: 29 June 2017

References
1. Swift D, Johannsen NM, Church T. Physical activity programs. In: Mechanick
JI, Kushner RF, editors. Lifestyle medicine: a manual for clinical practice.
Switzerland: Springer International Publishing Switzerland; 2016. p. 121–7.
2. Global Health Observatory (GHO) data: prevalence of insufficient physical
activity. [http://www.who.int/gho/ncd/risk_factors/physical_activity_text/en/].
Accessed 15 Apr 2015.
3. Dumith SC, Hallal PC, Reis RS, Kohl 3rd HW. Worldwide prevalence of
physical inactivity and its association with human development index in 76
countries. Prev Med. 2011;53:24–8.
4. Brymer E, Davids K. Designing environments to enhance physical and
psychological benefits of physical activity: a multidisciplinary perspective.
Sports Med. 2016;46:925–6.
5. Moniruzzaman M, Ahmed MSAM, Zaman MM. Physical activity levels and
associated socio-demographic factors in Bangladeshi adults: a crosssectional study. BMC Public Health. 2017;17:59.
6. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of
physical inactivity on major non-communicable diseases worldwide: an
analysis of burden of disease and life expectancy. Lancet. 2012;380:219–29.
7. Gostin LO, Abou-Taleb H, Roache SA, Alwan A. Legal priorities for
prevention of non-communicable diseases: innovations from WHO’s Eastern
Mediterranean region. Public Health. 2017;144:4–12.
8. WHO. Noncommunicable diseases in the South-East Asia Region: situation and
response. New Delhi: World Health Organization Regional Office for South-East
Asia; 2011.
9. Narain JP, Garg R, Fric A. Non-communicable diseases in the South-East Asia
region: burden, strategies and opportunities. Nat Med J India. 2011;24:280–7.
10. Jekielek S, Brown B. The transition to adulthood: characteristics of young adults
ages 18 to 24 in America. Annie E. Baltimore: Casey Foundation; 2005.
11. Gordon-Larsen P, Nelson MC, Popkin BM. Longitudinal physical activity and
sedentary behavior trends: adolescence to adulthood. Am J Prev Med.
2004;27:277–83.
12. Hogan DP. The variable order of events in the life course. Am Sociol Rev.
1978;43:573–86.
13. Kwan MY, Cairney J, Faulkner GE, Pullenayegum EE. Physical activity and
other health-risk behaviors during the transition into early adulthood: a
longitudinal cohort study. Am J Prev Med. 2012;42:14–20.
14. Simons D, Rosenberg M, Salmon J, Knuiman M, Granich J, Deforche B,
Timperio A. Psychosocial moderators of associations between life events and
changes in physical activity after leaving high school. Prev Med. 2015;72:30–3.
15. Molina-Garcia J, Queralt A, Castillo I, Sallis JF. Changes in physical activity
domains during the transition out of high school: psychosocial and
environmental correlates. J Phys Act Health. 2015;12:1414–20.
16. Hallal PC, Victora CG, Azevedo MR, Wells JC. Adolescent physical activity and
health: a systematic review. Sports Med. 2006;36:1019–30.
17. Jakicic JM, King WC, Marcus MD, Davis KK, Helsel D, Rickman AD, Gibbs BB,
Rogers RJ, Wahed A, Belle SH. Short-term weight loss with diet and physical
activity in young adults: the IDEA study. Obesity. 2015;23:2385–97.
18. Gordon-Larsen P, Hou N, Sidney S, Sternfeld B, Lewis CE, Jacobs DR, Popkin
BM. Fifteen-year longitudinal trends in walking patterns and their impact on
weight change. Am J Clin Nutr. 2009;89:19–26.
19. Korn L, Gonen E, Shaked Y, Golan M. Health perceptions, self and body
image, physical activity and nutrition among undergraduate students in
Israel. PLoS ONE. 2013;8:e58543.
20. Tyson P, Wilson K, Crone D, Brailsford R, Laws K. Physical activity and mental
health in a student population. J Ment Health. 2010;19:492–9.
21. Rangul V, Bauman A, Holmen TL, Midthjell K. Is physical activity
maintenance from adolescence to young adulthood associated with
reduced CVD risk factors, improved mental health and satisfaction with life:
the HUNT Study, Norway. Int J Behav Nutr Phys Act. 2012;9:144.
22. Hogan CL, Mata J, Carstensen LL. Exercise holds immediate benefits for
affect and cognition in younger and older adults. Psychol Aging. 2013;
28:587–94.
23. Pengpid S, Peltzer K, Kassean H, Tsala Tsala J, Sychareun V, MüllerRiemenschneider F. Physical inactivity and associated factors among
university students in 23 low-, middle- and high-income countries. Int J
Public Health. 2015;60:539–49.

Uddin et al. Journal of Health, Population and Nutrition (2017) 36:31

24. Mohammed G, Md Said S, Ariffin AA, Jusoff K. Physical inactivity and its
associated factors among university students. IOSR Journal of Dental and
Medical Sciences. 2014;13(10 ver. 1):119–30.
25. Frerichs L, Huang TT-K, Chen D-R. Associations of subjective social status
with physical activity and body mass index across four Asian countries. J
Obes. 2014;2014:710602.
26. Mohan V, Ruchi V, Rajagopal Gayathri M, Bai R, Sudha V, Anjana RM,
Pradeepa R. Slowing the diabetes epidemic in the World Health
Organization South-East Asia Region: the role of diet and physical activity.
WHO South-East Asia J Public Health. 2016;5:5–16.
27. The World Factbook, South Asia: Bangladesh. [https://www.cia.gov/library/
publications/resources/the-world-factbook/geos/bg.html]. Accessed 15 Apr
2015.
28. Riley L, Guthold R, Cowan M, Savin S, Bhatti L, Armstrong T, Bonita R. The
World Health Organization STEPwise approach to noncommunicable
disease risk-factor surveillance: methods, challenges, and opportunities. Am
J Public Health. 2016;106:74–8.
29. Chowdhury MAB, Uddin MJ, Haque MR, Ibrahimou B. Hypertension among
adults in Bangladesh: evidence from a national cross-sectional survey. BMC
Cardiovasc Disord. 2016;16:22.
30. Haase A, Steptoe A, Sallis JF, Wardle J. Leisure-time physical activity in
university students from 23 countries: associations with health beliefs, risk
awareness, and national economic development. Prev Med. 2004;39:182–90.
31. Khan A, Burton N, Trost S. Patterns and correlates of physical activity in
adolescents in Dhaka city. Bangladesh Public Health. 2017;145:75–82.
32. University Grants Comission of Bangladesh: List of universities. [http://www.
ugc.gov.bd/en/home/university]. Accessed 23 Mar 2017.
33. Armstrong T, Bull F. Development of the world health organization global
physical activity questionnaire (GPAQ). J Public Health. 2006;14:66–70.
34. Bull FC, Maslin TS, Armstrong T. Global physical activity questionnaire
(GPAQ): nine country reliability and validity study. J Phys Act Health.
2009;6:790–804.
35. Chu AH, Ng SH, Koh D, Müller-Riemenschneider F. Reliability and validity of
the self-and interviewer-administered versions of the Global Physical Activity
Questionnaire (GPAQ). PLoS ONE. 2015;10:e0136944.
36. WHO. Global Physical Activity Questionnaire (GPAQ) analysis guide. Geneva:
World Health Organization; 2012.
37. Global Database on Body Mass Index: BMI classification. [http://apps.who.
int/bmi/index.jsp?introPage=intro_3.html]. Accessed 23 Mar 2017.
38. Pengpid S, Peltzer K. Physical inactivity and associated factors among
university students in South Africa. Afr J Phys Health Educ Recreation
Dance. 2013;19:143–53.
39. Sreeramareddy C, Kutty N, Jabbar M, Boo N. Physical activity and associated
factors among young adults in Malaysia: an online exploratory survey. Biosci
Trends. 2012;6:103–9.
40. Moniruzzaman M, Mostafa Zaman M, Islalm MS, Ahasan HAMN, Kabir H,
Yasmin R. Physical activity levels in Bangladeshi adults: results from STEPS
survey 2010. Public Health. 2016;137:131–8.
41. Zaman MM, Bhuiyan MR, Karim MN, Rahman MM, Akanda AW, Fernando T.
Clustering of non-communicable diseases risk factors in Bangladeshi adults:
an analysis of STEPS survey 2013. BMC Public Health. 2015;15:659.
42. Yahia N, Wang D, Rapley M, Dey R. Assessment of weight status, dietary
habits and beliefs, physical activity, and nutritional knowledge among
university students. Perspect Public Health. 2015;136:231–44.
43. Women and girls in Bangladesh. [www.unicef.org/bangladesh/Women_
and_girls_in_Bangladesh.pdf]. Accessed 02 Feb 2017.
44. Goetz AM. Dis/organizing gender: women development agents in state and
NGO poverty-reduction programmes in Bangladesh. In: Rai SM, Lievesley G,
editors. Women and the state: international perspectives. New York:
Routledge; 2013. p. 126.
45. Islam N. Problems of women’s education and role of Open University
(Bangladesh perspective). Pan-Commonwealth Forum 7 (PCF7). Abuja:
Commonwealth of Learning; 2013.
46. Gulati A, Hochdorn A, Paramesh H, Paramesh EC, Chiffi D, Kumar M, Gregori
D, Baldi I. Physical activity patterns among school children in India. Indian J
Pediatr. 2014;81 Suppl 1:47–54.
47. Airin J, Begum A, Ali M, Ahamd M. Eve teasing and adolescent’s depression.
J Armed Forces Med Coll, Bangladesh. 2015;10(2):3–8.
48. Lee KS, Trost SG. Physical activity patterns of Singaporean adolescents.
Pediatr Exerc Sci. 2006;18:400–14.

Page 9 of 9

49. Keating XD, Guan J, Pinero JC, Bridges DM. A meta-analysis of college
students’ physical activity behaviors. J Am Coll Health. 2005;54:116–25.
50. The World’s Women 2010: trends and statistics. [http://unstats.un.org/unsd/
demographic/products/Worldswomen/Executive%20summary.htm].
Accessed 02 Feb 2017.
51. Shumi S, Zuidgeest M, Martinez J, Efroymson D, van Maarseveen M.
Understanding the relationship between walkability and quality-of-life of
women garment workers in Dhaka. Bangladesh Appl Res Qual Life.
2015;10:263–87.
52. Sallis JF. Age-related decline in physical activity: a synthesis of human and
animal studies. Med Sci Sports Exerc. 2000;32:1598–600.
53. Konharn K, Santos MP, Ribeiro JC. Socioeconomic status and objectively
measured physical activity in Thai adolescents. J Phys Act Health.
2014;11:712–20.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

