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Abstract

Objectives The aim of this study was to determine esti-
mates of the prevalence and social correlates of physical
inactivity among university students in 23 low-, middle-
and high-income countries.

Method The International Physical Activity Question-
naire was used to collect data from 17,928 undergraduate
university students (mean age 20.8, SD = 2.8) from 24
universities in 23 countries.

Results The prevalence of physical inactivity was
41.4 %, ranging from 21.9 % in Kyrgyzstan to 80.6 % in
Pakistan. In multivariate logistic regression, older age
(22-30 years), studying in a low- or lower middle-income
country, skipping breakfast and lack of social support were
associated with physical inactivity. In men, being under-
weight, being overweight or obese, not avoiding fat and
cholesterol, not having severe depression symptoms, low
beliefs in the health benefits of physical activity, low
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personal control and knowledge of exercise-heart link, and
in women, not trying to eat fibre, low personal mastery and
medium personal control were additionally associated with
physical inactivity.

Conclusion Four in each ten students are physically in-
active, calling for strategic interventions by relevant
professionals in higher educational institutions.
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Introduction

Low levels of physical activity are an important risk factor
for cardiovascular disease, cancer and diabetes (WHO
2002). Based on the positive association between physical
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activity and positive physical and mental health outcomes
(Penedo and Dahn 2005), WHO has recommended that
adult aged 18-64 years should do at least 150 min of
moderate-intensity activity or do at least 75 min of vigor-
ous-intensity ~ physical activity or an equivalent
combination of moderate- and vigorous-intensity activity
throughout the week (WHO 2010). Recent population es-
timates suggested that 5.3 million deaths from non-
communicable disease could be prevented annually, if
physically inactive people were sufficiently active ac-
cording to these recommendations (Lee et al. 2012).

Previous studies among university students were pre-
dominantly conducted in high-income countries and found
a high prevalence of physical inactivity. For instance, in a
review by Irwin (2004) more than half and in a meta-
analysis by Keating et al. (2005) 30-50 % of the students
were inactive. Similarly, in a study of university students
from 23 countries (Haase et al. 2004) the prevalence of
physical inactivity ranged from 23 to 39 % in western
countries, to 42 % in Pacific Asian, and 44 % in devel-
oping countries. Among East Asian College students Seo
et al. (2012) reported physical inactivity ranging between
7.2 and 28.5 %. Pengpid and Peltzer (2013) identified the
following risk factors for physical inactivity in a review of
the literature, (1) socio-demographic (female gender, older
age, higher income), (2) psychological (low self-efficacy),
(3) social (lack of social support, sense of control), (4)
health risk behaviour (smoking, alcohol use, being over-
weight or obese, inadequate fruit and vegetable
consumption), (5) depressive symptoms, and (6) lack of
knowledge of exercise-heart disease link, and lack of be-
liefs in health benefits of exercise (Haase et al. 2004).

Physical activity is a complex behaviour that is difficult
to determine. To ascertain reliable and comparable esti-
mates of the prevalence of physical activity and inactivity
and compare different populations, it is important to use
validated measurement instruments, as well as standardized
methodologies across countries. Few studies among uni-
versity students in low-, middle- and high-income countries
fulfil these criteria. The present study aimed to investigate
the prevalence and associated factors of physical inactivity
in a sample of university students from 23 countries.

Methods

Sample and procedure

This cross-sectional study was carried out with a network
of collaborators in participating countries (see “Acknowl-
edgments”). The anonymous, self-administered

questionnaire used for data collection was developed in
English, then translated by two independent bilingual
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translators into Bahasa, Chinese, French, Lao, Russian,
Spanish, Thai, Turkish of the participating countries and
another bilingual translator, who had no knowledge of the
original instrument, back-translated the re-conciliated tar-
get language version. In cases where a translated version of
specific sections of the questionnaire, for example., the
International Physical Activity Questionnaire, was avail-
able, this was not again translated. The study was initiated
through personal, academic contacts of the principal in-
vestigators; thus universities were purposefully selected.
These collaborators arranged for data to be collected from
intended 400 male and 400 female undergraduate univer-
sity students aged 16-30 years by trained research
assistants in 2013 in one or two universities in their re-
spective countries. The universities involved were located
in the capital cities or other major cities in the participating
countries. Research assistants working in the participating
universities asked classes of undergraduate students to
complete the questionnaire at the end of a teaching class. In
each study country, undergraduate students were surveyed
in classrooms selected through a stratified random sample
procedure. A university department formed a cluster and
was used as a primary sampling unit. One department was
randomly selected from each faculty. For each selected
department, undergraduate courses offered by the depart-
ment were randomly ordered. We included no incentive for
participation, and there were no penalties for refusing to
complete the survey. The students who completed the
survey varied in the number of years for which they had
attended the university. A variety of majors were involved,
including education, humanities and arts, social sciences,
business and law, science, engineering, manufacturing and
construction, agriculture, health and welfare and services.
Informed consent was obtained from participating students,
and the study was conducted in 2013. Participation rates
were in most countries over 90 %. Ethics approvals were
obtained from all participating institutions.

Measures

Physical activity was assessed using the short version of
the self-administered International Physical Activity
Questionnaire (IPAQ) (IPAQ-S7S). The IPAQ aims to
determine the time spent being physically active in the last
7 days by assessing the frequency and duration of walking,
moderate-intensity and vigorous-intensity activity per-
formed for at least 10 min duration per session. To estimate
overall levels of physical activity per individual we used
the IPAQ data processing guidelines, which are detailed
elsewhere (Craig et al. 2003). We used the approach of
removal of cases only if in all three physical activity do-
mains cases were invalid. Total weekly time spent walking,
and in moderate-intensity or vigorous-intensity activity is
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calculated by multiplying the number of days/week in each
category by the duration on an average day. Minutes per
week in each category are multiplied with metabolic
equivalents [MET; which reflect multiples of resting en-
ergy expenditure specific to walking (3.3 METs), moderate
(4 METs) and vigorous (8 METs) intensity activities] re-
sulting in a physical activity estimate expressed in total
MET-minutes/week. We categorize the population into
three levels of physical activity: “low” (physically inac-
tive), “moderate” and “high”. Categories are based on
standard scoring criteria http://www.ipaq.ki.se website,
where the “moderate” category usually indicates meeting
physical activity guidelines of 30 min of moderate intense
activity 5 days a week, 20 min of vigorous activity 3 days
a week, or a combination. Definition of categories: low:
meets neither ‘moderate’ nor ‘high’ criteria. Moderate:
meeting any of the following three criteria: (a) 3 days of
vigorous activity of at least 20 min/day; (b) 5 days of
moderate-intensity activity or walking of >30 min/day for
>10 min at a time; or (c) 5 days of any combination of
walking, moderate-intensity or vigorous-intensity activities
achieving at least 600 MET-minutes/week. High: meets
either of the following two criteria: (a) vigorous-intensity
activity on >3 days/week and accumulating at least 1500
MET-minutes/week; or (b) >5 days of any combination of
walking, moderate-intensity, or vigorous-intensity ac-
tivities achieving at least 3000 MET-minutes/week.

Anthropometric measurements Students were weighed
and measured by trained researchers using standardised
procedures (Lee and Nieman 1993). Standing height of
each student was measured to the nearest 0.1 cm without
shoes, using a stature metre. Participants were weighed to
the nearest 0.01 kg, in their light clothes, on a load-cell-
operated digital scale having a weighing capacity of
140 kg. The scale used during the survey is first calibrated
with a standard weight and checked on a daily basis
(Bastow 1982). Body mass index (BMI) was calculated as
weight in kg divided by height in metre squared. BMI was
used as an indicator of overweight (>23.0-27.4 kg/m?) and
obesity (>27.5 kg/m?) in the South and East Asian par-
ticipants (WHO Expert Consultation 2004) and for the
other countries, overweight and obesity was defined as
BMI = >25. 0-29.9 kg/m? and >30 kg/m?, respectively
(WHO 2014). There was a low response rate of anthro-
pometric measurements for Grenada and Cameroon and for
the China Hongkong sub-sample and Indonesia body
weight and height were collected by self-report.

Health risk behaviour
Substance use Tobacco use was assessed with the question:

Do you currently use one or more of the following tobacco
products (cigarettes, snuff, chewing tobacco, cigars, etc.)?

Response options were “yes” or “no” (WHO 2008).
Heavy alcohol consumption was measured by asking par-
ticipants “how often do you have (for men) five or more
and (for women) four or more drinks on one occasion?”
Response options ranged from 1 = never to 5 = daily or
almost daily (Babor et al. 2001).

Fruit and vegetable consumption was assessed with the
questions “How many servings of fruit do you eat on a
typical day?” and “How many servings of vegetables do
you eat on a typical day?” Insufficient fruits and vegetable
consumption were defined as less than five servings of
fruits and/or vegetables a day (Hall et al. 2009). Additional
information on dietary behaviour included frequency of
eating breakfast, intentions to avoid foods high in fat and
cholesterol, and trying to eat foods high in fibre (Wardle
and Steptoe 1991). Response options for eating breakfast
were, “almost every day”, “sometimes” and “rarely or
never” Skipping breakfast was defined as not “almost
every day” eating breakfast (Wardle and Steptoe 1991).

Centres for Epidemiologic Studies Depression Scale
(CES-D) We assessed depressive symptoms using the
10-item version of the CES-D (Andresen et al. 1994).
Scoring is classified from 0 to 9 as having a mild level of
depressive symptoms, 10-14 as moderate depressive
symptoms, and 15 representing severe depressive symp-
toms (Andresen et al. 1994). The Cronbach alpha reliability
coefficient of this 10-item scale was 0.74 in this study.

Health knowledge and benefits

One question asked about the causal link between the
prevention of heart disease through physical activity (re-
sponse option, “yes” or “no”), and participants were asked
to rate the importance of physical activity or exercise for
their health, rated from 1 = of very low importance to
10 = of very high importance (Wardle and Steptoe 1991).
(responses on a scale from 1 to 10).

Personality and social variables

Personal mastery Three items measured personal mastery,
for example., “I can do just about anything I really set my
mind to” (Lachman and Weaver 1998). Respondents
indicated the extent to which each of those statements
described them using a S-point scale (1 = strongly dis-
agree and 5 = strongly agree). Higher scores reflect greater
personal mastery. Estimates of internal consistency (coef-
ficient as) of the personal mastery scale were 0.75 in this
study.

Perceived constraints Perceived constraints were mea-
sured using three items, for example., “I often feel helpless
in dealing with the problems of life” (Lachman and
Weaver 1998). Response options ranged from 1 = strongly

@ Springer


http://www.ipaq.ki.se

542

S. Pengpid et al.

disagree and 5 = strongly agree. Higher scores reflect
greater personal constraints. Estimates of internal consis-
tency (coefficient as) of the perceived constraints scale
were 0.71 in this study.

Social support Three items were drawn from the Social
Support Questionnaire to assess perceived social support,
for example., “If I were sick and needed someone to take
me to a doctor I would have trouble finding someone”
(Brock et al. 1996). These items were responded to on
4-point scales, 1 = completely true, to 4 = completely
false, and summed to a score with a range of 3-12.
Cronbach’s alpha for this sample was 0.95.

Socio-demographic questions included age, gender, and
socioeconomic background was assessed by rating their
family background as wealthy (within the highest 25 % in
“country”, in terms of wealth), quite well off (within the
50-75 % range for their country), not very well off (within
the 25-50 % range from “country”), or quite poor (within
the lowest 25 % in their country, in terms of wealth). Re-
sponses were collapsed into two groups, being poor or not
well off and wealthy or quite well off (Wardle and Steptoe
1991).

Data analysis

The data were analysed using IBM SPSS (version 20.0)
stratified by gender. The proportion of socio-demographic
factors, health risk behaviour, knowledge and benefits,
depression, personality and social variables and physical
inactivity was calculated as a percentage. Logistic regres-
sion analysis was done with STATA to calculate the crude
odds ratio (OR) with 95 % confidence interval (CI) to
determine the associations between the potential determi-
nants and physical inactivity. All variables in bivariate
analyses were included in the multivariable model. The
country was entered as the primary sampling unit for sur-
vey analysis in STATA to achieve accurate Cls, given the
clustered nature of the data.

Results
Sample characteristics

The total sample included 17,928 undergraduate university
students (mean age 20.8, SD = 2.8, age range of
16-30 years) from 23 countries. The sample size in indi-
vidual countries ranged from 435 in Granada to 1184 in
China, 7425 (42.2 %) in our study were male and 10,186
(57.8 %) female. There was variation in the prevalence of
physical inactivity among participants from the study
countries, ranging from 21.9 % in Kyrgyzstan to 80.6 % in
Pakistan (see Table 1). These two countries also presented
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the extreme for the prevalence of high levels of physical
activity (Kyrgyzstan: 72.9 %, Pakistan: 11.7 %). Looking
at the different study regions, it appears the highest rate of
physical inactivity was found in the university students
from the Southeast Asian study countries (50.5 %), fol-
lowed by South Asian countries and China (45.8 %),
Caribbean and South American study countries (37.2 %),
sub-Saharan Africa (37.1 %), and Near East and Central
Asian study countries 32.4 %. In our study, the overall
prevalence of physical inactivity is substantially higher in
women (45.8 %) than in men (33 %). When exploring
gender differences in different countries a significantly
higher prevalence of physical inactivity in women as
compared to men was found in all but six study countries.

Tables 2 and 3 describe the sample characteristics by
independent variables and the prevalence of physical in-
activity by independent variables, respectively.

Associations with physical inactivity

Findings from multivariate logistic regression are present-
ed in Table 4. Among men and women, older age
(22-30 years), coming from a low or lower middle-income
country, skipping breakfast and lack of social support was
associated with physical inactivity. In men, being under-
weight, being overweight or obese, not avoiding fat and
cholesterol, not having severe depression symptoms, low
beliefs in the health benefits of physical activity, low per-
sonal control and knowledge of exercise-heart link, were
additionally associated with physical inactivity. In women,
not trying to eat fibre, low personal mastery and medium
personal control was additionally associated with physical
inactivity (see Table 4).

Discussion

It is important to monitor key non-communicable disease
risk factors and their determinants to curb the future burden
of chronic diseases. Due to the increasing importance of
non-communicable diseases in low- and middle-income
countries, knowledge and a detailed understanding of their
underlying risk factors are of great importance. However, it
has recently been indicated that the monitoring of physical
activity patterns in many developing countries is often
suboptimal (Hallal et al. 2012). Our study is among the first
to investigate and compare physical activity patterns across
a large number of developing countries using identical
measurement approaches and standardized methodology.
Our study specifically targets university students, who re-
flect a large part of the young adult population in many
countries. University students have the potential to work in
influential positions in the future, which could also make
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Table 1 Sample characteristics and levels of physical activity according to categories of low, moderate and high (International Physical activity
Questionnaire) by country and gender in university students from 23 low-, middle- and high-income countries, 2013

N Prevalence of physical activity Physical inactivity Statistic
Total sample Low Moderate  High
N N % % % Male (%) Female (%) P value (male vs. female)
All 17,928 7426 414 241 34.5 33.0 458 <0.001
Caribbean and South America 3157 1175 372 245 38.2 28.7 427 <0.001
Barbados® 580 235 405 17.6 41.9 31.0 534 <0.001
Grenada® 435 254 584 136 28.0 426 66.2 <0.001
Jamaica® 762 217 285  36.7 34.8 19.7 31.1 0.003
Colombia® 816 254 311 272 41.7 25.3 35.7 <0.001
Venezuela® 564 215 381 199 420 292 44.1 <0.001
Sub-Saharan Africa 4460 1653  37.1 258 37.1 30.9 41.3 <0.001
Cameroon® 627 168 26.8 8.1 65.1 239 29.0 0.158
Ivory Coast® 824 429 521 235 244 442 60.0 <0.001
Madagascar' 800 256 320 370 31.0 253 38.8 <0.001
Mauritius® 501 185 369 357 27.3 23.4 43.0 <0.001
Nigeria® 820 380 474 268 25.7 384 58.1 <0.001
South Africa’® 888 226 255 238 50.8 21.4 22.0 0.851
Near East and Central Asia 2436 789 324 19.1 48.5 31.8 329 0.340
Turkey? 800 197 246 408 34.6 25.3 24.0 0.687
Russia® 799 409 512 119 36.9 49.9 52.5 0.464
Kyrgyzstan' 837 183 219 5.3 72.9 19.3 23.8 0.117
South Asia and China 3597 1647 458 268 27.4 36.3 51.8 <0.001
Bangladesh' 800 235 405 216 345 324 58.7 <0.001
India® 800 199 249 363 389 20.5 34.0 <0.001
Pakistan’ 813 655  80.6 7.7 11.7 73.2 85.8 <0.001
China® 1184 442 373 369 25.8 28.1 35.3 0.027
Southeast Asia 4278 2162 505 224 27.0 372 54.0 <0.001
Indonesia® 750 362 483 332 18.5 459 49.3 0.384
Laos? 806 374 464 159 377 25.6 57.0 <0.001
Philippines? 968 537 555 226 21.9 35.8 48.0 <0.001
Singapore* 894 376 421 230 34.9 34.7 49.5 <0.001
Thailand® 860 513 597 184 22.0 481 63.8 <0.001

! Low-income country

2 Low middle-income country
3 Upper middle-income country
4 High-income country (source: World Bank)

them important public health leaders. In addition, univer-
sity students are frequently under substantial academic
pressure, which might result in unhealthy behavioural
patterns. Our findings confirm this notion in most surveyed
countries and highlight that a large proportion of students
in most countries is not sufficiently active according to
current recommendations. According to these physical
activity recommendations, the overall prevalence of phy-
sical inactivity in our study was about 41 % (WHO 2010).
These estimates are even higher than in recently published
global estimates for adults in 122 countries (Hallal et al.

2012). Moreover, we found substantial gender differences
in physical inactivity. In fact, males had significantly
higher physical activity levels in all but six countries,
among these six all three countries from Near East and
Central Asia. In these three countries differences were
small, or in the case of Turkey, showed slightly higher
physical activity levels in females than in males. However,
in a previous study among university students in Turkey,
the rate of regular exercise habit was lower among females
than males (Arzu et al. 2006). Further research is warranted
to better understand the reasons for gender differences in
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Table 2 Sample characteristics by independent variables

Socio-demographics N?* (%) or M (SD)

Age in years

16-19 6168 (35.8)

20-21 5802 (33.6)

22-30 5274 (30.6)
Wealth family background

Wealthy 855 (4.9)

Quite well off 8268 (47.4)

Not well off 6761 (38.8)

Poor 1543 (8.9)

Income classification-country

Low income 2437 (13.6)
Lower middle income 6408 (35.7)
Upper middle income 7609 (42.4)
High income 1474 (8.2)
Health risk status and behaviour
BMI weight status
Normal weight 9660 (62.6)
Underweight 2589 (16.8)
Overweight or obese 3180 (20.6)
Fruits and vegetables (<5 servings) 13,258 (81.8)
Avoid fat and cholesterol 6755 (39.0)
Try to eat fibre 6640 (38.8)
Skip breakfast 8054 (46.0)
Current tobacco use 2065 (12.7)
Binge drinking (past month) 2191 (12.2)
Beliefs in health benefits (scale: 1-10)
Knowledge of exercise/heart disease link 5760 (36.8)
Depression symptoms (severe) 2178 (12.1)
Personality and social variables
Personal mastery (scale: 3—15) 11.5 2.7)
Personal control (scale: 3—15) 10.1 (3.1)
Social support (scale: 3—-12) 9.2 (1.9)

* Due to missing values totals do not match up

physical activity levels across different developing coun-
tries. The overall findings of higher physical activity levels
in male students seem to be consistent with those from
other studies (Hallal et al. 2012), however, and suggests the
particular relevance of targeting physical inactivity in fe-
male university students.

Our findings also highlight the substantial variation in
the prevalence of physical activity and physical inactivity
across countries and geographical regions. The highest
prevalence of physical inactivity was observed in South
Asia, China and Southeast Asia. For the global challenge of
non-communicable diseases these findings should be cause
for concern given the large proportion of the world
population living in these regions. Across countries, var-
iations in physical inactivity have also been found in
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previously published studies (Bauman et al. 2009; Hallal
et al. 2012). However, in comparing our findings, we note
some important differences. For instance, most recent
global comparisons reported relatively low levels of phy-
sical inactivity in Southeast Asia (Hallal et al. 2012), as
compared to the high levels in this region found in our
study. In comparing our estimates with these previously
published findings, it is important to note that our
population is considerably younger (students vs. represen-
tative adult population sample) and has a higher
educational level because of their status as university stu-
dents. In addition, our study predominantly enrolled
participants in developing countries. Still, the com-
paratively high levels of physical inactivity in China and
Southeast Asia in our young student population are wor-
rying, because it can be expected that physical activity will
decline further with age. It could be hypothesized that these
findings reflect rapid economic developments in this re-
gion, which might first affect the young and affluent
population of university students. Further research and
monitoring of these findings will be necessary, however.
Another study published in 2004 compared physical ac-
tivity patterns among university students across 23
countries (Haase et al. 2004). Findings were similar to ours
in a way that they also highlighted a large variation in
physical activity prevalence across countries. In addition,
overall the authors also found a large prevalence of inactive
students. However, our study adds to this previous study in
various ways. For instance, our study was conducted
mostly in low- and middle-income countries whereas the
previous study mainly focused on students in high-income
countries. Furthermore, our study used IPAQ, as the most
widely used tool to determine the self-reported overall
physical activity and allows classifying individuals ac-
cording to current physical activity recommendations. The
study by Haase et al. (2004) in contrast focussed on leisure-
time physical activity, which does not reflect current rec-
ommendations. Lastly, the study by Haase et al. (2004) is
based on data collected more than a decade ago, which
does likely not reflect current behavioural patterns.
Interestingly, even when only focused on low- and
middle-income countries, our study found the discussed
large variation across different countries. Studies have
found the economic development of a country to be asso-
ciated with higher physical activity levels (Haase et al.
2004), which is consistent with our findings that students
from upper middle-income and high-income countries had
higher physical activity levels than students from low-in-
come countries. It is possible that university students from
higher income countries engage in higher physical activity
levels than students from low-income countries because of
having better access to physical activity or sports facilities
have better access to health promotion information and
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Table 3 Prevalence of physical activity levels (based on total sample n = 17,928) by gender and study variables in university students from 23

low-, middle- and high-income countries, 2013

Physical inactivity

Variable Physical inactivity
All
Socio-demographics N (%) or M (SD)
7426 (41.4)
Age in years
16-19 2437 (39.5)
20-21 2320 (40.0)
22-30 2224 (42.2)
Wealth family background
Wealthy 390 (45.6)
Quite well off 3275 (39.6)
Not well off 2806 (41.5)
Poor 544 (35.3)
Income classification-country
Low income 790 (32.4)
Lower middle income 3113 (48.6)
Upper middle income 2912 (38.3)
High income 611 (41.5)
Health risk status and behaviour
BMI weight status
Normal weight 4142 (39.3)
Underweight 1261 (48.2)
Overweight or obese 960 (37.5)
Fruits and vegetables (<5 servings) 5369 (40.5)
Avoid fat and cholesterol 2558 (37.9)
Try to eat fibre 2535 (38.2)
Skip breakfast 3479 (43.2)
Current tobacco use 737 (35.7)
Binge drinking (past month) 790 (36.1)
Beliefs in health benefits (scale: 1-10) 7.2 (3.1)
Knowledge of exercise/heart disease link 2410 (41.8)
Depression symptoms (severe) 858 (39.4)
Personality and social variables
Personal mastery (scale: 3—15) 11.3 (2.7)
Personal control (scale: 3—15) 10.0 (3.2)
Social support (scale: 3—-12) 9.1 (1.9)

Men Women Statistic

N (%) or M (SD) N (%) or M (SD) P value (male vs. female)

2452 (33.0)* 4669 (45.8)* <0.001
722 (31.1) 1715 (44.6) <0.001
755 (32.3) 1562 (45.1)

923 (35.7) 1301 (48.6)

179 (40.7) 211 (51.0) <0.001
1062 (31.3) 2209 (45.4)

920 (34.1) 1885 (46.4)

234 (29.3) 310 (41.7)

315 (26.1) 471 (38.5) <0.001

1025 (37.8) 1902 (54.2)

853 (31.3) 1945 (40.8)
259 (33.2) 351 (50.9)

1401 (30.5) 2737 (46.1) <0.001
362 (45.7) 897 (49.3)

418 (33.6) 542 (41.2)

1808 (32.8) 3555 (46.0) <0.001
726 (29.3) 1832 (42.9) <0.001
727 (30.2) 1807 (42.7) <0.001

1180 (35.8) 2296 (48.3) <0.001
479 (33.1) 255 (41.3) <0.001
407 (31.4) 383 (42.7) <0.001
7.1 (3.2) 7.3 (3.1) <0.003
796 (36.4) 1614 (45.2) <0.001
268 (30.3) 589 (45.7) <0.001
11.2 (2.9) 114 2.7) 0.249
10.0 (3.1) 9.9 (3.1) 0.288
8.9 (2.0) 9.3 (1.8) <0.001

Chi-square or Mann—Whitney U Test

? Due to missing values for gender and other variables, totals do not match up

have a higher motivation to participate in physical activity
and sports (Haase et al. 2004). Bauman et al. (2012, p. 264)
also found in a review “a positive association between
socioeconomic status and physical activity in countries of
low and middle income, by contrast with the inconsistent
or inverse results from high-income countries.”

We also investigated potential determinants of physical
inactivity in our study population. We found that among a
number of socio-demographic factors, increasing age was
associated with increased odds to be physically inactive.

This is consistent with findings observed in previous in-
ternational comparative studies from predominantly high-
income countries and could reflect the general decrease in
physical activity with age (Haase et al. 2004). In terms of
dietary patterns, higher fruit and vegetable intake, avoid-
ance of fat and conscious fibre intake were all associated
with lower levels of physical inactivity. Similarly, skipping
breakfast was associated with higher levels of physical
inactivity. Previous studies (Arora et al. 2012; Cohen et al.
2003), have reported similar associations between
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Table 4 Associations between physical inactivity prevalence, social, health behaviour and mental health variables in university students by
gender from 23 low-, middle- and high-income countries, 2013

Socio-demographics

Men

Women

Unadjusted odds ratio

Adjusted odds ratio

Unadjusted odds ratio

Adjusted odds ratio

(95 % CI) (95 % CI) 95 % CI) 95 % CI)
Age in years
16-19 1.00 1.00 1.00 1.00
20-21 1.06 (0.94-1.20) 1.19 (1.02-1.40)* 1.02 (0.93-1.12) 1.04 (0.93-1.17)
22-30 1.23 (1.09-1.39)*** 1.24 (1.06-1.45)**  1.17 (1.06-1.29)** 1.18 (1.03-1.33)*
Wealth

Not well oft/poor

Wealthy/quite well off

Country income

Upper middle income/high income
Low income/lower middle income

Health risk status and behaviour

BMI weight status
Normal weight
Underweight

Overweight or obese
Fruits and vegetables (<5 servings) (base = 5

or more servings)

Avoid fat and cholesterol (base = no)
Try to eat fibre (base = no)
Skip breakfast (base = almost every day

eating breakfast)

1.00
0.97 (0.88-1.07)

1.00
1.12 (1.02-1.24)%

1.00

1.95 (1.67-2.27)***
1.17 (1.03-1.33)*
1.21 (1.06-1.38)**

0.78 (0.70-0.87)%**
0.84 (0.75-0.93)#**
1.17-1.40)##*

1.00
0.93 (0.81-1.06)

1.00
1.23 (1.07-1.41)**

1.00

2.29 (1.90-2.75)*%**
1.17 (1.00-1.36)*
1.12 (0.95-1.33)

0.81 (0.70-0.94)%*
0.97 (0.84-1.12)
1.21 (1.06-1.38)%*

1.00
1.01 (0.93-1.09)

1.00
1.38 (1.28-1.49)%**

1.00

1.17 (1.05-1.30)**
0.95 (0.85-1.06)
1.17 (1.06-1.31)**

0.81 (0.75-0.88)***
0.80 (0.74-0.87)***
1.22 (1.12-1.31)***

1.00
1.03 (0.93-1.14)

1.00
1.55 (1.40-1.73)***

1.00

1.09 (0.96-1.24)
0.97 (0.85-1.11)
1.09 (0.95-1.24)

0.93 (0.83-1.03)
0.87 (0.78-0.97)**
1.17 (1.07-1.29)***

1.04 (0.92-1.17)
0.92 (0.87-1.04)

Current tobacco use (base = no) 0.96 (0.80-1.14)

0.96 (0.81-1.15)

0.83 (0.70-0.98)*
0.87 (0.76-1.00)

0.75 (0.60-1.93)

Binge drinking (past month) (base = less 0.92 (0.76-1.11)

than past month)
Beliefs in health benefits (scale: 1-10)

Knowledge of exercise/heart disease link
(base = no knowledge)

0.96 (0.94-0.97)***
1.36 (1.22-1.52)***

0.98 (0.95-0.99)*  0.99 (0.98-1.00)
1.54 (1.34-1.75)¥  1.05 (0.97-1.14)

0.99 (0.98-1.01)
1.06 (0.96-1.17)

Depression symptoms (severe) (base = no)  0.87 (0.74-1.01) 0.74 (0.61-0.91)** 0.99 (0.88-1.12) 1.03 (0.88-1.20)

Personality and social variables

Personal mastery
Low (3-10)
Medium (11-13)
High (14-15)

Personal control
Low (3-7)
Medium (8-9)
High (10-15)

Social support
Low (3-7)
Medium (8-9)
High (10-12)

1.00
0.87 (0.78-0.98)*
0.80 (0.70-0.91)***

1.00
0.93 (0.82-1.05)
0.83 (0.74-0.94)**

1.00
0.91 (0.80-1.03)
0.81 (0.72-0.92)***

1.00
0.97 (0.83-1.13)
0.96 (0.81-1.14)

1.00
0.78 (0.66-0.91)**
0.69 (0.58-0.81)***

1.00
1.04 (0.87-1.23)
0.91 (0.77-1.09)

1.00
0.88 (0.81-0.97)**
0.79 (0.71-0.87)***

1.00
1.17 (1.07-1.29)%%x
0.90 (0.82-0.99)*

1.00
1.00 (0.89-1.13)
0.86 (0.77-0.96)**

1.00
0.85 (0.76-0.96)**
0.83 (0.73-0.94)**

1.00
1.20 (1.07-1.36)**
0.89 (0.78-1.02)

1.00
1.03 (0.88-1.19)
0.85 (0.73-0.99)*

UOR unadjusted odds ratio, AOR adjusted odds ratio, CI confidence interval

#% P <0.001; ** P <0.01; * P <0.05
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breakfast skipping and lower levels of physical activity
behaviour. These findings suggest a generally greater
health awareness of these individuals which may result in
healthier dietary as well as physical activity patterns. In
line with this hypothesis, strong beliefs in the harmful ef-
fects of physical inactivity were associated with physical
inactivity, particularly in men. We also observed some
counterintuitive findings. For instance, higher knowledge
about the positive effects of physical activity on heart
disease was associated with higher levels of physical in-
activity. This finding could reflect reverse associations but
it could also illustrate the fact that potential future health
gains might not be of high relevance to students who are
generally healthy and of young age. Also, only in men
depressive symptoms seemed to be associated with lower
levels of physical inactivity, which seems conflicting with
existing evidence that has shown a protective association
between physical activity and depression (e.g., Pinto Per-
eira et al.,, 2014). In addition, contrary to some previous
studies (e.g., Dinger and Waigandt 1997), this study did not
find, among women, consistent associations between
overweight or obesity and physical inactivity. However, it
has been recognized that for weight maintenance or weight
reduction considerably larger amounts of physical activity
than those for general health promotion are required (Saris
et al. 2003). Chosen cut-offs for physical inactivity based
on IPAQ recommendations does not reflect these higher
requirements of physical activity. Apart from physical ac-
tivity body weight and BMI are determined by multiple
other factors (Saris et al. 2003). We noted strong asso-
ciations with some relevant dietary behaviours, such as
intentional cholesterol and fibre intake or breakfast pat-
terns. In addition, the cross-sectional design of our study
could introduce the risk of reverse causality, with those
being overweight or obese engaging in more physical ac-
tivity. Interesting were also our observations that
personality variables (low personal mastery and lack of
personal control) were found to be associated with physical
inactivity. This confirms the importance of personality
variables such as self-efficacy and sense of control, as
found in previous studies (Cotter and Lachman 2010;
Shibata et al. 2009), in developing physical activity pro-
grammes. On the other hand, only a borderline significant
association between low social support and physical inac-
tivity was observed for women but not men. Contrary to a
few previous studies Moreno-Gémez et al. 2012; Roma-
guera et al. 2011), this study did not find an association
between substance use (smoking and alcohol) and physical
inactivity. This may be because of low prevalence of to-
bacco and alcohol use in this study, while in cited studies a
clustering of physical inactivity and substance use was
observed, having also a high prevalence of substance use.
Observed findings have important implications because

identified determinants as well as personality traits have the
potential to be utilized in the development of future health
promotion interventions that aim to increase physical ac-
tivity and reduce sedentary behaviour among the student
population in low- and middle-income countries.

Study limitations

This study had several limitations. First, the study was
cross-sectional, so causal conclusions cannot be drawn.
Second, some degree of selection has to be anticipated be-
cause the investigation was carried out with students from
one or two purposefully selected universities in each
country, and inclusion of other centres could have resulted
in different results. Also, university students are not repre-
sentative of young adults in general, and the physical
activity prevalence and its risk factors may be different in
other sectors of the population. Third, physical activity data
used in the study were obtained by self-report, which could
have been influenced by the participants’ responses. In ad-
dition, in two countries, there was a low participation rate of
anthropometric measures and in two samples BMI was
based on self-rated assessment of body weight and height.
Fourth, some adopted instruments might not have been
originally developed or validated for students and young
adults. For instance, the CES-10 scale had originally been
developed for older adults. However, in our study it had
satisfactory internal consistency in all countries, ranging
from 0.60 in the Philippines to 0.79 in India. The 3-item
scales used had lower internal consistency in some coun-
tries, ranging from 0.45 in South Africa to 0.94 in
Bangladesh for the Personal Control scale, 0.46 in Columbia
to 0.92 Bangladesh for the Personal Mastery scale, and 0.45
in Laos to 0.92 in Philippines for the 3-item Social Support
scale. It is possible that the too few items and translation
factors might relate to variability of validity findings.

Conclusion

Our study indicates that the prevalence of physical inac-
tivity among university students in developing and middle-
income countries is high. Low levels of physical activity
were particularly common in female students. These find-
ings call for strategic intervention by relevant professionals
in higher educational institutions. Our study also identified
a strong variation in the prevalence of physical inactivity
across countries. We were able to identify a number of
socio-demographic, as well as other potential determinants
of physical activity behaviour. This warrants further in-
vestigation to define most appropriate health promotion
strategies. Future research should attempt to investigate
trends in physical activity in populations to monitor the
impact of health promotion strategies.
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