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Abstract
Background: There is limited data on risk factors associated with childhood overweight and obesity in Ghanaian
school children. Therefore, the aim of this study was to assess the prevalence of overweight and obesity and
associated risk factors in Ghanaian school children.
Methods: Data for this study were obtained from a cross-sectional survey of 543 children aged 8 and 11 years,
attending private and public primary schools in the Adentan Municipality of Greater Accra Region, Ghana.
Anthropometric, dietary, physical activity, sedentary behaviours, sleep duration and socio-demographic data were
collected. BMI-for-age Z-scores were used to classify children as overweight/obesity. Multivariable logistic
regressions were used to assess the determinants of overweight and obesity.
Results: The overall prevalence of overweight/obesity was 16.4%. Children living in middle (OR = 1.88; 95% CI = 1.
01–3.50) and high socioeconomic status (SES) households (2.58; 1.41–4.70) had increased odds of being overweight
or obese compared to those living in low SES household. Attending private school (2.44; 1.39–4.29) and watching
television for more than 2 h each day (1.72; 1.05–2.82) were significantly associated with increased likelihood of
overweight and obesity. Children who slept for more than 9 h a night (0.53; 0.31–0.88) and walked or cycled to
school (0.51; 0.31–0.82) had lower odds of being overweight or obese.
Conclusions: A number of modifiable risk factors were associated with overweight and obesity in this study. Public
health strategies to prevent childhood obesity should target reduction in television watching time, promoting
active transport to and from school, and increasing sleep duration.
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Background
The increasing prevalence of childhood obesity continues
to be a major public health concern globally [1–3]. In
2013, the Global Burden of Disease estimated that 23.8%
of boys and 22.6% of girls in developed countries were
overweight or obese [3]. During the same period, the
prevalence increased from 8.1 to 12.9% in boys and from
8.4 to 13.4% in girls in developing countries [3]. In
sub-Saharan Africa where countries are still developing,

* Correspondence: theo.adom@gmail.com
1
Nutrition Research Centre, Radiological and Medical Sciences Research
Institute, Ghana Atomic Energy Commission, Accra, Ghana
2
School of Public Health, Faculty of Community and Health Sciences,
University of the Western Cape, Cape Town, South Africa
Full list of author information is available at the end of the article

there is growing evidence of increasing overweight and
obesity among school-aged children [4, 5].
The health implications of overweight and obesity cannot be ignored [6]. Children with obesity are at increased
risk of developing hypertension, high cholesterol, orthopaedic problems, and type 2 diabetes in childhood [6–8],
which may persist in adulthood [9]. There is also considerable evidence that overweight and obesity in childhood
predict adult obesity [10]. Preventing unhealthy weight
gain from an early age is a public health strategy and
identifying modifiable risk factors in the local context is
important for a successful intervention.
Childhood obesity reflects complex interactions between
the individual, behavioural and environmental factors [11].
Traditionally, long-term energy imbalance resulting from
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high energy intake and low energy expenditure has been
implicated in the epidemiology of overweight and obesity
[12]. Lifestyle and behavioural changes including consumption of diets high in refined sugars and saturated fats
but low in fruits and vegetables, physical inactivity, increased sedentary behaviours [13] and short sleep duration have contributed to the increasing prevalence of
overweight and obesity in children and adults [14–19].
Moreover, studies in developed and developing countries have linked socioeconomic status to obesity prevalence [4, 20, 21]. In Africa, the type of school a child
attends is invariably linked to the SES of the family;
children from higher SES households are more likely to
attend private or affluent schools and have higher risk
of becoming overweight or obese [4, 22] than children
from low SES households.
In developing countries including Ghana, nutrition
transition and lifestyle changes associated with rapid urbanisation, globalisation and industrialisation are major contributing factors towards unhealthy lifestyles [12, 18, 19].
There is growing evidence of increasing prevalence of overweight and obesity among children under the age of five
[23] and school-aged children [24, 25] in Ghana. Findings
from the Ghana Demographic and Health Survey revealed that the prevalence of obesity increased from
less than 1% in 1988 to 5% in 2008 in children under
the age of five [23]. During the primary school period,
unhealthy weight gains may arise from energy imbalance resulting from poor dietary habits [26] and physical inactivity [24]. Despite these, older children, unlike
children under 5 and adolescents are usually not targets
of representative health surveys in developing countries
including Ghana [23, 27]. Nationally representative data
on the prevalence of overweight and obesity among
school-aged children are lacking. While a number of
individual studies involving Ghanaian children have reported increasing prevalence [24, 25, 28, 29], fewer
studies have investigated the independent associations
of determinants or associated risk factors with overweight and obesity. Therefore, the objective of this
study was to determine the prevalence of overweight
and obesity and to examine the associated risk factors
in Ghanaian school children.

Methods
Study design and population

This was a cross-sectional study that involved children
aged 8–11 years attending private and public primary
schools in the Adentan Municipality of Greater Accra
Region, Ghana. Adentan is one of the 213 districts in
Ghana. There are 13 public basic schools and 135 private basic schools in the Municipality which are either
exclusively primary (grades 1–6), or Primary and Junior
High (Grades 1-JHS 3). The Adentan Municipality was

Page 2 of 11

chosen because it is one of the fastest growing municipalities and a high proportion (62.5%) of the population
resides in urban areas [30].
The study was approved by the Ethical Review Committees of the Ghana Health Service and the Senate Research
Committee of the University of the Western Cape. Approval was also obtained from the Municipal Education
Directorate of the Ghana Education Service as well as from
the Heads of all participating schools. Written informed
consent were given by parents/legal guardians of children.
Verbal assent was given by each participating child.
Sampling

A minimum sample size of 206 was estimated based on
an overweight/obesity prevalence of 15% among school
children in urban Ghana [31], using the formula for
prevalence studies [32]. This was multiplied by design
effect for cluster sampling of 2 to give a sample of 412.
Assuming a non-response rate of 10%, the sample size
was adjusted to 453 children. Fourteen schools were selected from a list of basic schools in the district obtained
from the Municipal Education Directorate of the Ghana
Education Service using a random cluster sampling technique. In each school, all apparently healthy children between the ages of 8 and 11 years were eligible. Exclusion
criteria were known medical conditions such as diabetes
because some medications like insulin treatment in such individuals predisposes them to excess weight gain [33]. None
of the children was however excluded from the study.
Simple random sampling technique (balloting) was used
to select pupils from each selected school. The children
were asked to pick from a bowl, papers that were
pre-coded as “yes” or “no”. The number of children selected
from each school ranged from 40 to 100. In each class,
sampling was stratified on gender so that boys were sampled separately from girls. A total of 790 invitations and
consent forms were distributed to those who picked “yes”
for parental approval. Out of this, 562 returned with informed parental consent (71.1%) and were sampled.
Data collection
Dietary, physical activity, sedentary behaviours and sleep
duration

A pre-tested questionnaire was used to obtain data from
the children by trained research assistants. Each child
was given a printed form and pencil to write their responses. Questions and response options were read out
in the classroom setting and the children were encouraged to answer independently under the supervision of
the research assistants, who also ensured that children
responded to the previous question before proceeding to
the subsequent questions. This approach was adopted
because of the younger children (8–9 years), as it helped
them to concentrate for a longer period during data
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collection. Dietary data collected included eating breakfast
before school, fruits and vegetables intake, fried foods,
consumption of sweetened beverages and soft drinks, and
eating sweets, chocolates and chips for snacks. Responses
were “No”, “sometimes, 2-3 times a week”; and “Yes, more
than 3 times a week” for breakfast, fried foods, of sweetened beverages and soft drinks. For snacks, fruits and vegetables, responses were “No/rarely”, and “Yes, more than
3 times a week”.
Questions on physical activity level was collected using
a modified version of the International Physical Activity
Questionnaire for Children [34]. Questions were grouped
in 9 categories. The frequency of performing certain activities one week prior to the study was reported. Each of the
9 items was scored using a scale of 1 to 5 and the mean of
the items used to calculate the final summary score. The
physical activity level was categorised as: light (score < 2),
moderate (score 2–4), and vigorous (score = 5) with a
higher score indicating a higher level of activity [34]. The
cut-off points for meeting physical activity recommendations were defined as ≥2.9 for boys and ≥ 2.7 for girls [35].
To assess the mode of transportation to and from school,
children responded to “how they usually travelled to and
from school in the last seven days” with response options
“walking/cycling”, “bus, car, vehicle” or “both”. The responses were dichotomised as “walking/cycling” and
“motorised”. Children responded to the frequency of playing
video/computer games. The time spent in watching television daily was reported in hours and dichotomised as moderate (< 2 h) and excessive (≥ 2 h). Screen time was used as a
measure of sedentary behaviour. Sleep duration was assessed
by asking the usual time of going to bed at night and usual
time of waking up in the morning on a typical weekday and
weekend or holiday. We dichotomised sleep duration as
short (< 9 h) and sufficient (> 9 h) based on the recommendations by the National Sleep Foundation [36].

research assistants. From the averages of the duplicate
measures, BMI was computed as body weight (in kilogramme) divided by height (in metre square). BMI-for-age
z-scores (BAZ) were used to categorise pupils as thin, normal weight, overweight or obese [37]. Data collection was
done at the schools’ premises.

Socio-demographic data

Results

A structured questionnaire was used to collect the following
data on demographic and household characteristics: gender,
age, parents’ occupation, household size, source of water
and sanitation, and fuel for cooking. Additional data on possession of household assets including television, radio, car/
motorbike, refrigerator, washing machine, telephone, computer, cable TV and microwave oven were collected.

Background characteristics

Anthropometry

Body weight was measured to the nearest 0.1 kg with an
electron digital scale (Seca 869, GmbH & Co, Germany).
Children were weighed in their school uniforms but asked
to remove shoes, socks, watches, sweaters, jackets and items
in the pockets. Height was measured to the nearest 0.1 cm
using the Shorr Board (Shorr Productions, Olney, MD). All
measurements were done in duplicates by the same

Statistical analysis

Variables on source of water and sanitation, and household assets were subjected to principal component analysis. The first component was extracted to create wealth
scores of the household which were then split into thirds
and reported as low SES (lowest third), middle SES
(middle third) and high SES (highest third) households
[38]. Categorical variables were reported as counts and
percentages, and mean and standard deviations for continuous variables. For group comparisons, chi-square
test and student t-test were performed.
For the purposes of analysis, we collapsed overweight
(pre-obesity) and obesity into one variable “overweight or
obesity” and other weight categories as “non-overweight/
obesity”. The proportions of children who were overweight or obese was computed as BAZ > + 1.0 SD. Multivariable logistic regressions were used to identify
sociodemographic characteristic, dietary, physical activity
and sedentary behaviours associated with overweight or
obesity while controlling for age and gender. Variables
that correlated (p < 0.05) or tended to be associated with
the outcome variable (p-values < 0.1) at the univariable
levels were selected and included in the models. In the
multivariable analyses, only variables that were associated
with overweight/obesity (p < 0.05) were retained. Covariates such as age, gender, SES, physical activity and dietary
habits were forced in all multivariable models. All analyses
were performed with Stata 13.0 using cases with complete
data. Statistical significance was set at p < 0.05.

This analysis involves data from 543 children. The sociodemographic characteristics of children are presented in
Table 1. The mean age of children who participated in
the study was 9.8 ± 1.0 years with majority being females
(62.4%). Compared with public schools, more children
attending private schools live in households in the high
socioeconomic category (16.2% vs 50.4%; p < 0.0001).
The behavioural characteristics of the children are summarised in Table 2. Fruits and vegetables intake was high
(91.5 and 87.5%). Generally, the intakes did not differ by
gender or school type. Compared with children who
attended public schools, a significantly higher proportion
of children in private schools consumed breakfast (78.3%
vs 65.7%; p = 0.001), chips, sweets and chocolates snacks
(68.7% vs 57.9%; p = 0.009), fried foods (56.2% vs
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Table 1 Background characteristics of participating children by gender and type of schoola,
Overall

Gender

p-value

Female

Male
0.265

b

School type

p-value

Private

Public

272 (50.1)

271 (49.9)

9.8 ± 1.0

9.9 ± 1.0

0.725

0.764

Number (%)

543 (100)

339 (62.4)

204 (37.6)

Age (years)

9.8 ± 1.0

9.8 ± 1.0

9.9 ± 1.0

8–9

199 (36.7)

129 (38.0)

70 (34.3)

10–11

344 (63.4)

210 (62.0

134 (65.7)

≤3

31 (5.7)

17 (5.0)

14 (6.9)

4-6

323 (59.5)

210 (62.0)

113 (55.4)

170 (62.5)

153 (56.5)

7 - 10

168 (30.9)

94 (27.7)

74 (36.3)

78 (28.7)

90 (33.2)

≥ 10

21 (3.9)

18 (5.3)

3 (1.4)

8 (2.9)

13 (4.8)

Age groups

Household size

0.217

98 (36.0)

101 (37.3)

174 (64.0)

170 (62.7)

16 (5.9)

15 (5.5)

0.020

Father’s occupation

0.396

0.913

`

Artisan

149 (27.4)

96 (28.3)

53 (26.0)

34 (12.5)

115 (42.2)

Trading

58 (10.7)

36 (10.6)

22 (10.8)

42 (15.4)

16 (5.9)

Professionalc

181 (33.3)

112 (33.0)

69 (33.8)

138 (50.7)

43 (15.9)

Other

117 (21.6)

69 (20.3)

48 (23.5)

42 (15.4)

75 (27.7)

I do not know

18 (3.3)

12 (3.5)

6 (2.9)

12 (4.4)

6 (2.2)

Unemployed/retired

20 (3.7)

14 (4.1)

6 (2.9)

4 (1.5)

16 (5.9)

75 (13.8)

46 (13.6)

29 (14.2)

38 (14.0)

37 (13.7)

Mother’s occupation
Artisan

0.311

0.003

Trading

290 (53.4)

187 (55.2)

103 (50.5)

142 (52.2)

148 (54.6)

Professionalc

99 (18.2)

57 (16.8)

42 (20.6)

65 (23.9)

34 (12.6)

Other

35 (6.5)

23 (6.8)

12 (5.9)

12 (4.4)

23 (8.5)

I do not know

5 (0.9)

5 (1.5)

–

2 (0.7)

3 (1.1)

Unemployed/retired

39 (7.2)

21 (6.2)

18 (8.8)

13 (4.8)

26 (9.6)

Socioeconomic status of household

< 0.0001

0.639

< 0.0001

Low

181 (33.3)

116 (34.2)

65 (31.9)

41 (15.1)

140 (51.7)

Middle

181 (33.3)

115 (33.9)

66 (32.3)

94 (34.6)

87 (32.1)

High

181 (33.3)

108 (31.9)

73 (35.8)

137 (50.4)

44 (16.2)

a

Values presented as numbers and percentages; b Mean (SD); c Professionals include doctors, lawyers, engineers, pharmacists and teachers
p < 0.05

40.6%; p < 0.0001) and, sweetened beverages and soft
drinks (84.2% vs 74.2%; p = 0.004).
The overall mean physical activity score was 2.56 ± 0.56.
The majority of the children (81.8%) engaged in moderate
physical activity with only a few (1.4%) participating in
high physical activity. Overall, about one-third met physical activity recommendations levels with a higher proportion of girls than boys (37.2 and 29.4%), and more
children in public compared with those in private schools
(39.9% vs 28.7%; p = 0.006). Additionally, the mode of
transport to and from school differed by school type, but
not by gender. A significantly higher proportion of children attending private schools used cars, vehicles or bus
compared with their counterparts in public schools (49.3%
vs 29.1%, p < 0.0001). Majority (62.1%) spent less than 2 h

a day watching television and this did not differ by gender
or type of school. Moreover, a higher proportion of boys
than girls (45.1% vs 35.7%; p = 0.03) played video and computer games. The majority of the children had sufficient
sleep at night; only 23.9% slept for less than 9 h a night.
Prevalence of overweight and obesity

With regards to BMI status, 6.1% of the children were
thin, 77.5% were normal weight, 9.2% overweight and
7.2% obese (Table 3). More girls (10.6%) than boys (6.9%)
were overweight whereas more boys (9.3%) than girls
(5.9%) were obese. Nonetheless, the observed difference
was not significant. A significantly higher proportion of
children attending private schools were overweight and
obese (12.9 and 11.0%) compared with those in public
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Table 2 Behavioural characteristics of participating children by sex and type of school
Overall

Sex
Female

p-value
Male

Breakfast

School type
Private

p-value
Public

0.343

0.001

No

152 (28.0)

95 (28.0)

57 (27.9)

59 (21.7)

93 (34.3)

2–3 days/week

93 (17.1)

64 (18.9)

29 (14.2)

41 (15.1)

52 (19.2)

3 or more times/week

298 (54.9)

180 (53.1)

118 (57.8)

172 (63.2)

126 (46.5)

Fruits

0.069

0.213

No/rarely

46 (8.5)

23 (6.8)

23 (11.3)

19 (7.0)

27 (10.0)

3 or more times/week

497 (91.5)

316 (93.2)

181 (88.7)

253 (93.0)

244 (90.0)

No/rarely

68 (12.5)

36 (10.6)

32 (15.7)

35 (12.9)

33 (12.2)

3 or more times/week

475 (87.5)

303 (89.4)

172 (84.3)

237 (87.1)

238 (87.8)

Vegetables

0.084

Chips, sweets, chocolates

0.808

0.107

0.009

No/rarely

199 (36.7)

133 (39.2)

66 (32.4)

85 (31.3)

114 (42.1)

3 or more times/week

344 (63.3)

206 (60.8)

138 (67.6)

187 (68.7)

157 (57.9)

No

156 (28.7)

109 (32.1)

47 (23.0)

89 (32.7)

67 (24.7)

2–3 times/week

124 (22.8)

71 (20.9)

53 (26.0)

30 (11.0)

94 (34.7)

More than 3 times/week

263 (48.4)

159 (46.9)

104 (51.0)

153 (56.3)

110 (40.6)

No

104 (19.1)

68 (20.1)

36 (17.7)

46 (16.9)

58 (21.4)

2–3 times/week

149 (27.4)

92 (27.1)

57 (27.9)

55 (20.2)

94 (34.7)

More than 3 times/week

290 (53.4)

179 (52.8)

111 (54.4)

171 (62.9)

149 (43.9)

2.56 ± 0.56

2.55 ± 0.54

2.57 ± 0.61

2.52 ± 0.57

2.60 ± 0.57

Fried foods

0.357

Sweetened beverages and soft drinks

Mean physical activity score

b

< 0.0001

0.787

Physical activity level

0.652

< 0.0001

0.388
91 (16.8)

52 (15.3)

39 (19.1)

46 (16.9)

45 (16.6)

Moderate

444 (81.8)

283 (83.5)

161 (78.9)

222 (81.6)

222 (81.9)

High

8 (1.4)

4 (1.2)

4 (2.0)

4 (1.5)

4 (1.5)

0.065

0.006

No

357 (65.8)

213 (62.8)

144 (70.6)

194 (71.3)

163 (60.1)

Yes

186 (34.2)

126 (37.2)

60 (29.4)

78 (28.7)

108 (39.9)

Walking/cycling

330 (60.8)

201 (59.3)

129 (63.2)

138 (50.7)

192 (70.9)

Motorised

213 (39.2)

138 (40.7)

75 (36.8)

134 (49.3)

79 (29.1)

Transport to and from school

0.362

TV Watch duration

< 0.0001

0.177

0.056

2 h or less/day

337 (62.1)

203 (59.9)

134 (65.7)

158 (58.1)

179 (66.1)

More than 2 h/day

206 (37.9)

136 (40.1)

70 (34.3)

114 (41.9)

92 (33.9)

No/rarely

330 (60.8)

218 (64.3)

112 (54.9)

161 (59.2)

169 (62.4)

3 times or more/week

213 (39.2)

121 (35.7)

92 (45.1)

111 (40.8)

102 (37.6)

Playing video/ computer games

0.030

Sleep duration

0.449

0.810

0.074

Less than 9 h

130 (23.9)

80 (23.60)

50 (24.5)

74 (27.2)

56 (20.7)

9 h or more

413 (76.1)

259 (76.4)

154 (75.5)

198 (72.8)

215 (79.3)

Values presented as number and percentages; bmean (SD)
p < 0.05

0.116
0.995

Low

Meeting PA guidelines

a

a,b

Adom et al. BMC Obesity

(2019) 6:14

Page 6 of 11

Table 3 Anthropometric characteristics of school children by gender and type of school
Overall

Gender
Female (n = 339)

p-value
Male (n = 204)

Body mass index categories (%)

School type
Private (n = 272)

p-value
Public (n = 271)

0.230

< 0.0001

Thinness

33 (6.1)

22 (6.5)

11 (5.4)

18 (6.6)

15 (5.5)

Normal weight

421 (77.5)

261 (77.0)

160 (78.4)

189 (69.5)

232 (85.6)

Overweight

50 (9.2)

36 (10.6)

14 (6.9)

35 (12.9)

15 (5.5)

Obesity

39 (7.2)

20 (5.9)

19 (9.3)

30 (11.0)

9 (3.3)

Thinness: BAZ < −2SD; Overweight: +1SD < BAZ < +2SD; Obese: + ≥2SD BAZ; (WHO, 2007)
p < 0.05

schools (5.5 and 3.3%). Overall prevalence of overweight
(and obesity) was 16.4%; 16.5% of girls and 16.2% of boys
and by school type 23.9% private and 8.8% public.
Factors associated with overweight and obesity

Table 4 shows the factors associated with overweight or
obesity. In the gender and age-adjusted analyses, children living in middle and high SES households were
more likely to be overweight or obese compared with
those living in low SES households (OR = 1.87, 1.0–3.48
and OR = 2.57, 1.41–4.68 respectively). Children who attending private schools had higher odds of overweight or
obesity than those attending public schools (OR = 3.23,
1.95–5.35). It was realised that children who watched television for more than 2 h a day (OR = 2.08, 1.31–3.28) were
twice likely to be overweight or obesity.
Active transport to and from school (OR = 0.39, 0.25–
0.62) was associated with decreased likelihood of overweight or obesity as compared with motorised transport.
Additionally, longer sleep duration (for at least 9 h a
night) was similarly associated with decreased odds of
overweight or obesity (OR = 0.41, 0.25–0.66).
Intake of sweetened beverages and soft drinks, chips,
sweets and chocolate for snack, breakfast, fruits and vegetables, and overall physical activity were not significantly associated with overweight or obesity.
After adjusting for SES, age, gender, physical activity
and dietary habits, attending private school (AOR = 2.44,
1.39–4.29) and watching television for at least 2 h a day
(AOR = 1.72, 1.05–2.82) were significantly associated with
increased likelihood of overweight and obesity whereas
sleeping for at least 9 h a night (AOR = 0.53, 0.31–0.88),
and using active transport to and from school were associated with decreased odds of overweight and obesity.

Discussion
The results of this study highlights the burden of overweight and obesity, the behavioural and sociodemographic
correlates in school children aged 8–11 years living in an
urban area in Ghana. Among these urban children, the
overall prevalence of overweight or obesity was 16.4%,
supporting results from previous studies in South Africa,

Tanzania and Kenya [5, 39–41], and also in developed
countries [20, 42]. In a study involving Kenyan urban
school children aged 9–11 years, an overweight/obesity
prevalence of 20.8% was reported [41]. In another study in
South Africa, overweight or obesity prevalence of 22.9%
was reported among school children aged 7–18 years [5].
While the prevalence in the present study may be lower
than what had been reported in other countries, the results has demonstrated the burden of overweight and
obesity in Ghanaian school children considering that the
participants in the present study were younger (8–11
years). The observed trend is mostly consistent with the
nutrition transition and urbanisation in the region [21].
Positive associations were found between overweight or
obesity, SES and attending private school, a finding supportive of results from previous studies [22, 24, 41, 43].
Results from a recent systematic review of 20 studies involving school-aged children from sub-Saharan Africa
suggested that children from the highest SES households
and attending affluent or private schools were significantly
more likely to be overweight or obese [22].
High SES households in developing countries may have
access to high energy foods and drinks and processed
foods compared with low SES households [44, 45]. Moreover, there may be increased use of technology [45] such
as cars, electronic devices and indoor entertainments facilities like gaming consoles and televisions in the high SES
households compared to low SES households. In this
study, significantly higher proportion of children attending
private schools were from higher SES households, consumed high energy foods, snacks and drinks, and used
motorised transport to and from school compared to children attending public schools, consistent with the aforementioned findings. Additionally, more children in
private schools were engaged in sedentary activities
compared to those in public schools, though not significant. These dietary and sedentary habits could contribute to weight gain among the children [39]. The
results from this study however contrast observations
from developed countries where inverse associations
exist between SES and overweight or obesity prevalence [42, 46, 47]. This has been attributed to low
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Table 4 Factors associated with overweight or obesity
Odds ratio

95% CI

8–9

1

0.46–1.16

10–11

0.73

p-value

Adjusted Odds Ratioa

95% CI

p-value

Age group

0.183

Sex
Female

1

Male

0.97

0.61–1.56
0.917

School type
Public

1

Private

3.23

1.95–5.35

1
< 0.0001

2.44

1.39–4.29

0.002

Household socioeconomic status
Low

1

Medium

1.87

1.01–3.48

0.048

1
1.30

0.67–2.55

0.437

High

2.57

1.41–4.68

0.002

1.27

0.66–2.66

0.494

No

1

0.51–2.00

0.984

2–3 days/week

1.01

0.54–1.53

0.717

More than 3 days

0.91

0.37–1.70

0.544

0.38–1.37

0.319

0.529

0.31–0.82

0.006

1.05–2.82

0.031

Eat breakfast

Eat fruits
No

1

Yes

0.789

Eat vegetables
No

1

Yes

0.723

Eat chips, sweets, chocolate snacks
No

1

Yes

1.17

0.72–1.88

No

1

0.46–1.72

2–3 times/week

0.89

0.65–1.89

More than 3 times/week

1.11

Fried foods

0.728
0.699

Sweetened beverages and soft drinks
No

1

2–3 times/week

1.62

0.79–3.30

0.184

More than 3 times

1.39

0.72–2.68

0.329

Low

1

0.46–1.49

Moderate

0.83

0.07–5.40

High

0.62

Physical activity level

0.529
0.667

Mode of transport to/from school
Motorised

1

1

Walking/cycling

0.39

0.25–0.62

2 h or less/day

1

1.31–3.28

More than 2 h/day

2.08

< 0.0001

0.51

TV watch duration
1
0.002

1.72
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Table 4 Factors associated with overweight or obesity (Continued)
Odds ratio

95% CI

8 h or less

1

0.25–0.66

9 h or more

0.41

p-value

Adjusted Odds Ratioa

95% CI

p-value

Sleep duration
1
< 0.0001

0.53

0.31–0.88

0.015

a

Models adjusted for: age, sex, SES, physical activity and dietary habits
p < 0.05

consumption of healthy foods [48], less physical activity
and high sedentary behaviours in low SES groups [49].
The present study did not observe an association of overweight or obesity with overall physical activity participation.
However a significant inverse association was found with
active transport to and from schools, consistent with previous studies [24, 39, 50, 51]. For example in the International
Study of Childhood Obesity, Lifestyle and Environment
(ISCOLE) multinational study involving 12 countries, active
transport was associated with lower risk of obesity [50].
Children who engage in active transport to school had
higher odds of meeting moderate-to-vigorous physical activity recommendations [41, 52, 53]. However other studies
also reported conflicting results of an association [13].
There is epidemiological evidence linking sleep duration to overweight or obesity in children and adolescents [14–16, 54]. In the present study, a significant
inverse association was found between sleep duration
and overweight or obesity, an observation consistent
with previous studies [16, 55, 56]. For example results
from one recent systematic review and meta-analysis indicate short sleep duration increases the risk of childhood obesity [14]. Likewise, results from cross-sectional
and prospective studies highlighted consistent inverse
associations between sleep duration and the risk of obesity
[54]. The underlying mechanisms through which sleep influences weight status are not well-understood. Results
from 29 studies conducted in 16 countries involving children and adolescents suggest changes in food intake pathways [54] and excessive media use [57] may play a role.
Shorter sleep duration may result in several hormonal
changes and metabolic abnormalities [54]. While available evidence suggests that sleep influences weight status through increased appetite, hunger and food intake
[58, 59], the evidence in support of reduced energy expenditure through decreased physical activity and increased sedentary behaviour is conflicting [60].
The association of television viewing time and overweight or obesity observed in this study is consistent with
previous studies [16, 61–64]. Results from a large sample
of children and adolescents from mostly low-to-middle income countries demonstrated a positive association between television time and BMI [61]. Similarly, results
from a recent meta-analysis of 14 cross-sectional studies
and 24 reports involving 106,169 children suggested that
increased TV watching is associated with higher risk of

childhood obesity [63]. Also, findings from the review by
Tremblay et al. [64] indicated that watching television for
more than two hours a day was associated with unfavourable health outcomes including body composition, of children and youth. Although it does not capture the whole
spectrum of sedentary behaviour, television viewing which
is most commonly used as a proxy for sedentary behaviour in children and adolescents [64], appears to be more
closely associated with weight status in children.
Several potential mechanisms have been proposed to explain the link between television viewing and obesity. These
include limited time available to engage in outdoor games
leading to overall reduced physical activity [65, 66], increased
energy intake via snacking while watching television as well
as exposure to advertisements involving high energy foods
and snacks [66, 67]. Among US children, hours of television
watch was positively associated with total energy intake and
inversely associated with physical activity [66]. Evidence from
Australia, the USA and eight European countries suggests an
association between overweight in children and the number
of advertisements per hour on children television, particularly those advertisements that promote the consumption of
energy-dense, nutrient-poor foods [67]. It is however worth
noting that playing video and computer games was not associated with being overweight or obese in the present study
contrary to results from other studies.
Unlike other studies [19, 47, 68–70], no evidence of an association was found among overweight/obesity with dietary
intake and overall physical activity. Physical education and
physical activity are mandatory requirement of the basic
school curriculum in Ghana and as such all healthy
school-going children are expected to fully participate.
Nonetheless, data available suggest that 50% of Ghanaian
children and adolescents in schools engage in sports [71]. In
the present study, the proportion of children who met recommended physical activity guidelines was 34.2% consistent
with results from Physical Activity Report Card [71], suggesting low physical activity participation. Despite not meeting the guidelines, it is possible majority of the children
engaged in games and sporting activities during and after
school hours. This could partly explain the lack of association between physical activity and overweight or obesity.
Strengths and limitations

The present study was conducted in an urban district
hence the findings can be generalised to apparently
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healthy children in urban schools in Ghana. Another
strength of the study was the objective measurement of
weight and height as opposed to self-reported anthropometric data. Further, physical activity was assessed using
PAQ-C, a validated tool for physical activity assessment
among children in the school settings. Additionally, the
sleep duration cut-off points used were based upon
guidelines of a well-recognised organisation.
There were limitations to the interpretation of the
findings of the current study. Firstly, the study design
was cross-sectional and inferences of causality could not
be made. Secondly, self-reported data was obtained from
children and this has its inherent challenges including:
social desirability, recall bias and misreporting [72]. The
lack of association with dietary intake could be attributed to inaccuracies in measuring dietary data by recall,
and under-reporting of snack, fatty foods, and foods rich
in carbohydrates, commonly observed in obese individuals
[72]. Since data was not collected on quantities of foods
and drinks consumed, it is possible that children in the
overweight/obesity category consumed these foods less
often but in higher quantities. In addition, grouping the
wealth score of the households into thirds may have resulted in ranking the poor and the very poor incorrectly.
Nevertheless this methodology is reliable in ranking
household SES status in these settings in the absence of
income and expenditure data [38]. Another potential limitation worth noting was that the multilevel structure of
the data was not accounted for in the analyses. Although
several potential covariates including physical activity and
dietary habits were controlled for in the analyses, these
were not objectively assessed. Data on an important confounder, parental BMI was not collected. Despite these
limitations, the data collected was reliable and reflected
what had been reported in the literature on the issues of
childhood overweight and obesity.

Conclusion
Changes in economic status and sociodemographic profiles
associated with urbanisation favour lifestyle behaviours
shifts towards less physical activity, increased sedentary
habits and unhealthy dietary patterns. Several correlates
such as attending private school, short sleep duration, high
level of television watching, and motorised transport were
associated with overweight and obesity among school children in urban Ghana. Public health interventions to address childhood overweight and obesity could target both
homes and schools. Watching television may represent one
important area of intervention targeting obesity prevention
in children. At the home settings, parents could consider
restricting time spent in watching television among school
children. We recommend the promotion and support of
regular active transport by the schools and families.
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