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Abstract

Background Physical inactivity leads to higher morbidity
and mortality from chronic non-communicable diseases. In
high income countries, studies have measured school
population level physical activity and substance use, but
comparable data are lacking from most African countries.
Purpose To study the relationship between self-reported
leisure time physical activity frequency and sedentary
behavior and alcohol, tobacco, and other drug use behav-
iors among school children.

Method A cross-sectional survey was conducted with the
total sample of 24,593 school children aged 13 to 15 years
from nationally representative samples from eight African
countries. Univariate and multivariate analyses were con-
ducted to assess the relationship between physical activity
frequency, six measures of alcohol, tobacco, and other drug
use, socioeconomic status, and mental health variables.
Results In all, only 14.2% of the school children were
frequently physically active (5 days and more in a week, at
least 60 min/day) during leisure time; this was significantly
higher among boys than girls. Ugandan and Kenyan school
children were most physically active (17.7% and 16.0%,
respectively), and Zambian and Senegalese the least (9.0%
and 10.9%, respectively). Frequency of alcohol consump-
tion and higher socioeconomic status were significantly
associated with leisure time physical activity, while tobacco,
illicit drug use, and mental health variables were not. Leisure
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time sedentary behavior of five and more hours spent sitting
on a usual day were highly associated with all substance
use variables.

Conclusion These findings suggest that leisure time phys-
ical activity frequency is associated with frequency of
alcohol use and not with tobacco and illicit drug use, and
leisure time sedentary behavior is highly associated with
alcohol, tobacco, and drug use among adolescents.

Keywords Leisure time physical activity - Sedentary
behavior- Alcohol - Tobacco - Drugs - School children -
African countries

Introduction

According to Warburton, Nicol, and Bredin [1], “there is
irrefutable evidence of the effectiveness of regular physical
activity in the primary and secondary prevention of several
chronic diseases (e.g., cardiovascular disease, diabetes,
cancer, hypertension, obesity, depression and osteoporosis)
and premature death.”

A number of cross-sectional studies among adolescents
found an association between physical inactivity and
substance use: smoked more on a daily basis [2], smoking
and other tobacco use, as well as alcohol consumption
during the previous 30 days [3], alcohol consumption [4],
cigarette smoking, marijuana use [5], initiation of cigarette
smoking and alcohol use [6], cigarettes, smokeless tobacco,
and marijuana [7].

Other cross-sectional studies seem to suggest that
frequent exercisers may also engage in more substance
use. Moore and Werch [8] found among eighth grade youth
from three schools that participation in school-sponsored,
male-dominated sports appeared to be associated with an
increased substance use risk for males, whereas out-of-
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school, mixed-gender sports appeared to be associated with
an increased substance use risk for females, and among
American college students, Moore and Werch [9] found that
frequent exercisers drank significantly more often and a
significantly greater quantity than did infrequent exercisers.
However, frequent exercisers smoked cigarettes significant-
ly less often than did infrequent exercisers.

Longitudinal studies among adolescents also found an
association between physical inactivity and later substance
use: excess alcohol use, illicit drug use [10], and adult
smoking [11].

Various cross-sectional and prospective studies seem to
indicate that physical activity is linked to engaging in other
(than less substance use) positive health behaviors such as
fruit and vegetable consumption, wearing a seat belt [5],
substantially reduced risk for some, but not all, mental
disorders, and also seems to reduce the degree of
comorbidity [12].

Some thinking has led to recommend exercise programs
for youth as intervention to help them avoid initiating risk-
taking behaviors such as substance abuse [5, 6] and that
individuals who choose to engage in one health-promoting
behavior such as physical activity would not simultaneous-
ly engage in health-damaging behaviors such as substance
misuse [9].

Little information is available about the relationship
between physical activity and substance use among an
adolescent population in Africa. Therefore, the aim of this
study was to examine the relationship between self-reported
leisure time physical activity frequency and sedentary
behavior and alcohol, tobacco, and other drug use behav-
iors among school children in African countries.

Method
Description of Survey and Study Population

This study involved secondary analysis of existing data
from the Global School-Based Health Survey (GSHS) from
eight African countries (Botswana, Kenya, Namibia, Se-
negal, Swaziland, Uganda, Zambia, and Zimbabwe). All
African countries from which GSHS datasets were publicly
available were included in the analysis. Details and data of
the GSHS can be accessed at http://www.who.int/chp/gshs/
methodology/en/index.html. From all but one country,
national samples were included, while from Zimbabwe,
three areas were included: Harare, Bulawayo, and Manica-
land. The aim of the GSHS is to collect data primarily from
students of age 13 to 15 years. A two-stage cluster sample
design was used to collect data to represent all students in
grades 6, 7, 8, 9, and 10 in the country. At the first stage of
sampling, schools were selected with probability propor-
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tional to their reported enrollment size. In the second stage,
classes in the selected schools were randomly selected and
all students in selected classes were eligible to participate
irrespective of their actual ages. Students self-completed the
questionnaires to record their responses to each question on
a computer-scannable answer sheet.

Measures

The GSHS ten core questionnaire modules address the
leading causes of morbidity and mortality among children
and adults worldwide: tobacco, alcohol, and other drug use;
dietary behaviors; hygiene; mental health; physical activity;
sexual behaviors that contribute to HIV infection, other
sexually transmitted infections, and unintended pregnancy;
unintentional injuries and violence; hygiene; protective
factors and respondent demographics [13].

Physical Activity

Leisure time physical activity was assessed by asking
participants: “Physical activity is any activity that increases
your heart rate and makes you get out of breath some of the
time. Physical activity can be done in sports, playing with
friends, or walking to school. Some examples of physical
activity are running, fast walking, biking, dancing, football.
Do not include your physical education or gym class.”
“During the past 7 days, on how many days were you
physically active for a total of at least 60 minutes per day?”
and “During a typical or usual week, on how many days are
you physically active for a total of at least 60 minutes per
day?” “The mean number of days from the past week and a
typical week were used as an index of participation.”

Leisure time sedentary behavior was assessed by asking
participants about the time they spend mostly sitting when
not in school or doing homework: “How much time do you
spend during a typical or usual day sitting and watching
television, playing computer games, talking with friends, or
doing other sitting activities.”

Substance Use Variables

Smoking cigarettes and the use of any other form of
tobacco such as snuff or chewed tobacco: “During the past
30 days, on how many days did you smoke cigarettes or use
other forms of tobacco?” Response options were from 1=
0 days to 7=all 30 days; coded 1=1 or 2 to all 30 days and
0=0 days.

Alcohol use was measured with three variables: (a)
“During the past 30 days, on how many days did you have
at least one drink containing alcohol?” Response options
were from 1=0 days to 7=all 30 days; coded 1=1 or 2 to
all 30 days, and 0=0 days. (b) “During the past 30 days, on
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the days you drank alcohol, how many drinks did you
usually drink per day?” Response options were from 1=did
not drink alcohol to 6=5 or more drinks; coded 6=1, 5 or
more drinks and 1-5=0. (c) Excessive drinking: “During
your life, how many times did you drink so much alcohol
that you were really drunk?”” Response options were from
1=0 times to 4=10 or more times; coded 1=1 or 2 to 10
or more times and 0=0 times.

Drugs “During your life, how many times have you used
drugs, such as glue, benzene, marijuana, cocaine, or
mandrax?” Response options were from 1=0 times to 4=
10 or more times; coded 1=1 or 2 to 10 or more times and
0=0 times.

Other Variables Included were Hunger as a Measure
of Socioeconomic Status and Mental Health Variables

Hunger A measure of hunger was derived from a question
reporting the frequency that a young person went hungry
because there was not enough food at home in the past
30 days (response options were from 1=never to S5=always;
coded 1=most of the time or always and O=never, rarely, or
sometimes).

Lonely “During the past 12 months, how often have you
felt lonely?” Response options were from 1=never to 5=
always; coded 1=most of the time or always and O=never,
rarely, or sometimes.

Worried “During the past 12 months, how often have you
been so worried about something that you could not sleep
at night?” Response options were from l=never to 5=
always; coded 1=most of the time or always and O=never,
rarely, or sometimes.

Depression “During the past 12 months, did you ever feel
so sad or hopeless almost every day for two weeks or more
in a row that you stopped doing your usual activities?”
Response option 1=yes and 2=no; coded 1=1 and 2=0.

Data Analysis

In order to compare study samples across countries, each
country sample was restricted to the age group 13 to
15 years, younger and older participants were excluded
from the analyses. Data analysis was performed using
STATA software version 10.0 (Stata Corporation, College
Station, TX, USA). This software has the advantage of
directly including robust standard errors that account for the
sampling design, i.e., cluster sampling owing to the sampling
of school classes. In further analysis, the physical activity
variable was recoded into two categories: physically inactive

(four and less days physically active in a week=0) and
frequently physically active (five and more days physical-
ly active in a week=1). Associations between substance
use, socioeconomic status, mental health, and physical
activity among school children were evaluated calculating
odds ratios (OR). Logistic regression was used for the
evaluation of the impact of explanatory variables for
physical activity (binary dependent variable). In the
analysis, weighted percentages are reported. The reported
sample size refers to the sample that was asked the target
question. The two-sided 95% confidence intervals are
reported. The p value <5% is used to indicate statistical
significance. Both the reported 95% confidence intervals
and the p value are adjusted for the multistage stratified
cluster sample design of the study.

Results

Sample Characteristics, Physical Activity, and Substance
Use

The total sample included 24,593 school children aged 13
to 15 years from eight African countries. There were
slightly more female (57.1%) than male (42.9%) school
children. In all, only 14.2% of the school children were
frequently physically active (5 days and more in a week, at
least 60 min/day) during leisure time (including walking to
school); this was significantly higher among boys than
girls. Ugandan and Kenyan school children were most
frequently physically active (17.7% and 16.0%, respective-
ly), and Zambian and Senegalese the least (9.0% and
10.9%, respectively). Tobacco use was 10.4% smoking
cigarettes and 11.4% the use of other tobacco products in
the past month for the whole sample. Namibian school
children were the most frequent smokers (16.1%) and users
of other tobacco products (31.8%), while Ugandan school
children were the lowest tobacco users (4.3% and 5.5%,
respectively). Overall, 15% reported past month alcohol
use, 1.2% would typically drink five or more drinks in a
day, and 18.8% had ever been drunk. The highest frequency
of alcohol use was reported from Zambian and Namibian
school children (42.3% and 32.8% past month, 5.6% and
3.7% typically five or more drinks in a day, and 42.8% and
31.8% had ever been drunk, respectively), and the lowest
frequency among Senegalese school children (3.2%, 0.2%
and 4.8%, respectively). Similarly, lifetime illegal drug use
was highest among Zambian and Namibian school children
(38.1% and 28.8%, respectively) and the lowest among
Senegalese school children (0.6%). Boys significantly more
often than girls reported tobacco and alcohol use, while
there was no significant gender difference for lifetime
illegal drug use (see Table 1).
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is binge

tobacco

cigarettes (%)

active (%)

drinking (%)

products (%)

7.5

20.9

2.0

0.9
3.7

0.2
2.3

11.6 20.6

7.0

14.3

424 576

1,305
2,758

Botswana (2005)
Kenya (2003)

13.2

19.7

14.6

13.1

139

16.0

55.4
56.6
472
65.6

44.6

28.8
0.6
7.0
8.4

31.8
4.8

32.8
32

31.8
6.8

16.1

6.5

10.8

434

4,251

Namibia (2004)
Senegal (2005)

10.9

52.8

2,403

18.6

16.0

11.4
5.5

10.4
43

14.2

34.4

6,784

Swaziland (2004)
Uganda (2003)

15.2

0.6
5.6

12.8

17.7
9.0

432 568

1,878
1,241

38.1

42.8

11.4 423

11.0

10.4
7.9

52.2

47.8

Zambia (2004)

10.9

18.8

1.6
1.2

17.2

13.7

61.0
57.1

39.0

3,853
24,593 429

Zimbabwe (2003)

Total

12.8

18.8

15.0

11.4

10.4

14.2

13.1 (11.4-14.9)

13.1 (10.8-15.5) 13.0 (10.6-15.3) 157 (14.0-17.9) 1.2 (0.8-1.5) 21.0 (18.9-23.1)
9.7 (7.6-11.9) 12.3 (10.0-14.6)

7.7 (5.8-9.6)

16.6 (14.7-18.4)

Male

16.3 (14.2-18.5)

1.3 (0.9-1.7)

13.9 (11.1-14.9)

12.0 (10.3-13.8)

Female

0.55 (0.42-0.73)***  0.72 (0.57-0.92)%*  0.87 (0.68-0.81)*** 1.08 (0.73-1.59) 0.73 (0.64-0.84)*** 0.93 (0.76-1.15)

0.69 (0.58-0.81)%**

OR (95% CI)

***p<0.001; **p<0.01

Leisure Time Physical Activity and its Relationship
with Substance Use and Other Variables

In univariate regression analyses adjusted by gender,
frequency of alcohol consumption, amount of alcohol
consumption, and frequency of using other tobacco
products were associated with frequent physical activity
and frequency of smoking cigarettes, drinking heavily, and
frequency of illicit drug use were not associated with
frequent physical activity. In multivariate regression anal-
ysis adjusted by gender, only frequency of alcohol
consumption was still associated with frequent leisure time
physical activity (see Table 2).

Furthermore, univariate logistic regression found that
poverty (went hungry) was inversely associated with frequent
leisure time physical activity, while mental health variables
(loneliness, anxiety, and depression) were not associated with
frequent leisure time physical activity (see Table 3).

Leisure Time Physical Activity and Time Spent Sitting
Levels in Relation to Substance Use

Regular and frequent leisure time physical activity levels
were associated with frequency of alcohol use, and five and
more hours spent sitting on a usual day during leisure time
were highly associated with all substance use variables (see
Table 4).

Discussion

The current investigation explores leisure time physical
activity and sedentary behavior and its relationship to
substance use among in-school adolescents from eight
African countries. Low leisure time physical activity levels
were found: 14.2% of the school children were frequently
and regularly physically active (5 days and more in a week
and 3-4 days, respectively, at least 60 min/day) during
leisure time. Studies from other African countries seem to
confirm relatively low physical activity levels among
adolescents, e.g., in South African school children (age 13
to 19 years) more than one third (37.5%) of the students
engaged in insufficient physical activity (<3 days partici-
pation in at least 20 min of activity which constitutes
vigorous physical exercise in the past week and/or <30 min
of activity which constitutes moderate physical exercise on
at least 5 days in the past week) [14]. Prevalence rates of
14.2% frequently physically active during leisure time
found in this study were (using the same physical activity
measure but including school activities) generally probably
lower than those found among 11- to 15-year-old school
children in the WHO European Region and North America
from the Health Behaviour in School Children (HBSC)
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Table 2 Univariate and multivariate logistic regression of substance use variables on leisure time physical activity

Crude OR (95% CI)* p value Adjusted OR? (95% CI) p value
Frequency of smoking cigarettes 1.08 (0.98-1.19) 0.142
Frequency of using other tobacco products 1.00 (0.98-1.34) 0.03 1.05 (0.94-1.16) 0.386
Frequency of alcohol consumption 1.13 (1.04-1.22) 0.000 1.15 (1.05-1.27) 0.004
Amount of alcohol consumed 3.25 (1.80-5.85) 0.000 0.99 (0.90-1.08) 0.786
Drinking heavily 1.10 (0.99-1.21) 0.07
Frequency of illicit drug use 1.04 (0.78-1.39) 0.789

 Adjusted by gender

survey of 34% [15, 16]. This study excluded and the HBSC
survey included school activities such as school sports in
the physical activity assessment. Since, overall, physical
activity during the school day appears to be lower than that
out of school [17], African children seem still to be less
physically active than Euro-North American children.

This study found cross-national variations in the preva-
lence of frequent leisure time physical activity, Ugandan
and Kenyan school children were most frequently physi-
cally active (17.7% and 16.0%, respectively) and Zambian
and Senegalese school children the least (9.0% and 10.9%,
respectively). Possible reasons for such country differences
could be urbanization rate such that participants from rural
areas have higher participation in physical activity (including
walking to school) than adolescents from urban areas. Local
studies conducted in Benin [18], Kenya [19], and Senegal
[20] seem to confirm that adolescents from rural areas have
higher physical activity levels than those from urban areas.
Among the study countries, Ugandan and Kenyan school
children were most frequently physically active and also had
the lowest urbanization levels (Uganda=13% and Kenya=
21%) compared to all other participating countries, with
urbanization levels ranging from 35% to 59% [21].

The study found that frequency of alcohol consumption
was significantly associated with leisure time physical
activity. This finding seems to concur with some studies
among college students [8] but not with other studies on
adolescent school children [3, 4, 6, 10]. While this study
found that tobacco and illicit drug use were not associated
with physical activity, other studies found an inverse
association between physical activity and tobacco and illicit
drug use [2, 3, 6, 7, 10, 11]. Furthermore, this study found
that higher socioeconomic status was associated with

participation in more frequent physical activity. This
concurs with a review by Gidlow et al. [22] who found a
consistent association between higher prevalence and
higher levels of leisure time or moderate-to-vigorous
intensity physical activity and higher socioeconomic status.
Chinn et al. [23] have identified the lower socioeconomic
position as a barrier to physical activity and as a target for
health promotion.

Furthermore, this study found that 28.7% spent three and
more hours and 11.2% spent five and more hours,
respectively, sitting on a usual day as part of sedentary
leisure behavior. Among South African school children
(age 13 to 19 years), similar rates of hours spent sitting was
found; nationally, 25.2% of learners watched television or
played video or computer games for more than 3 h/day
[24], and among 11- to 15-year-old school children in the
WHO European Region and North America HBSC survey,
26% reported four or more hours a day of television use on
each weekday and 45% at weekends [25].

This study found that five and more hours spent sitting
on a usual day were highly associated with all substance
use variables. This has implications for the promotion of
physical activity and prevention of substance misuse.
Katzmarzyk, Church, Craig, and Bouchard [26] demon-
strated a dose-response association between sitting time and
mortality from all causes and cardiovascular disease, inde-
pendent of leisure time physical activity. In addition to the
promotion of moderate-to-vigorous physical activity, children
should be discouraged sitting for extended periods [27].

More research is also needed on the cognitive, social,
and environmental factors that may influence physical
activity, time spent sitting, and substance use levels among
adolescents [9]. Key determinants of physical activity and

Table 3 Univariate logistic

regression of socioeconomic Percentage Crude OR (95% CI)* p value

status and mental health varia-

bles on leisure time physical Went hungry 14.5 0.90 (0844096) 0.002

activity Lonely 15.6 0.97 (0.91-1.03) 0.372
Worried 14.3 0.94 (0.85-1.00) 0.064
Depression (sad and hopeless) 46.6 1.18 (0.97-1.42) 0.091

# Adjusted by gender
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Physical activity

1.00 1.00 1.00 1.00 1.00

1.00

66.9

Infrequent (<3 days)

1.14 (0.93-1.40)
1.06 (0.80-1.42)

1.05 (0.85-1.30) 142 (1.19-1.70y%%*  1.37 (0.79-2.37) 1.17 (0.96-1.43)
1.17 (0.97-1.40)

1.01 (0.76-1.33)

1.16 (0.89-1.50)
1.28 (0.93-1.77)

18.9

Regular (3-4 days)

3.69 (2.01-6.77)%**

1.36 (1.12-1.64)%**

14.2

Frequent (5 and more days)

Time spend sitting on usual day

1.00

1.00

1.00

1.00

1.00

1.00

39.4

<l h
1-2 h

1.41 (1.07-1.95)* 1.21 (1.01-1.48)* 1.30 (0.78-2.16) 1.26 (1.06-1.50)** 1.0 (0.82-1.23)

1.55 (1.21-1.98)%**

32.7

1.98 (1.65-2.38y%%* 2,00 (1.65-2.51)%** 222 (1.13-4.26)* 1.75 (1.43-2.15)%%% 153 (1.22-1.92)%**
2.35 (1.78-3.11)%**

311 (2.30-4.23 )%+

277 (2.27-3.39)%**

17.5

34 h

3.74 (1.90-7.37)%%% 2,56 (2.04-3.23)%**

311 (2.54-3.98)%++

3.63 (2.61-5.06)%**

11.2

5 and more hours

#H%p<0.001; **p<0.01; *p<0.05

? Adjusted by gender

sedentariness in youth include demographic factors (such as
the greater likelihood of activity in younger people,
particularly boys), psychological factors (such as perceived
competence, self-efficacy, goal orientation/motivation, and
enjoyment), social factors (such as encouragement from
parents, siblings, and peers), and the physical environment
(such as the availability of facilities and programs).
Moreover, further research is needed examining the
correlates of insufficient physical activity and sedentary
behaviors to develop effective interventions that may help
children and adolescents diminish the time they spend on
inactive behaviors [28, 29].

Physical inactivity and sedentary lifestyle are associated
with being overweight in children and adults [30]. The
prevalence of childhood obesity has reached alarming
levels, affecting virtually both developed and developing
countries, with the prevalence of being overweight among
children under the age of 5 in Africa and Asia averaging
well below 10% and in the Americas and Europe above
20% [31]. Thus, it is imperative to consider exercise and
physical activity as a means to prevent and combat the
childhood obesity epidemic [30]. Increasing physical activity
participation and decreasing television viewing should be the
focus of strategies aimed at preventing and treating over-
weight and obesity in adolescents and youth [32].

Many programs to increase physical activity have been
evaluated in high-income countries where “leisure time
physical activity” is the most frequent domain for inter-
ventions. In African countries, different kinds of interven-
tions targeting “total physical activity” in the domains of
work, active transport, reduced sitting time, as well as
leisure time physical activity promotion are needed [33]. In
considering possible solutions, Bauman, Finegood, and
Matsudo [33, p. 309] suggest key sets of actions:

[i] efforts to disseminate individual-level behavior
change programs to reach much larger populations
rather than volunteers, [ii] social marketing and mass
communication campaigns to change social norms in
the community and among professionals and policy-
makers, [iii] efforts to influence the social and
physical environment to make them more conducive
to physical activity, and [iv] the development and
implementation of national physical activity plans and
strategies, with sufficient timelines and resources to
achieve measurable change.

Limitations of the Study

This study had several limitations. Firstly, the GSHS only
enrolls adolescents who are in school. School-going
adolescents may not be representative of all adolescents in
a country as the occurrence of physical activity and
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substance use may differ between the two groups. As the
questionnaire was self-completed, it is possible that some
study participants may have misreported either intentionally
or inadvertently on any of the questions asked. Intentional
misreporting was probably minimized by the fact that study
participants completed the questionnaires anonymously.
Furthermore, the self-report of physical activity should be
interpreted with caution; it is possible that respondents
over-reported physical activity, as found in other studies
among adolescents [34]. The questionnaire used in this
study measured mental distress variables with single items,
which are quite limited in their use as quantitative indices.
Furthermore, this study was based on data collected in a
cross-sectional survey. We cannot, therefore, ascribe cau-
sality to any of the associated factors in the study [35].
Prospective studies are required to follow-up physical
activity and their influence on substance use.
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