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Abstract
Background: Although the public health importance of the association between television (TV) viewing and obesity
and/or related outcomes have been demonstrated in both cross-sectional and prospective studies elsewhere, similar
studies are lacking within the African region. With the view to fill this gap in the literature, the current study explored
the association between TV exposure and overweight/obesity among Ghanaian women.
Methods: Based on a sample of 4158 women, descriptive statistics and binary logistic regression were applied to data
on TV ownership, TV viewing frequency, and body mass index (BMI) measures from the 2014 Ghana Demographic and
Health Survey (GDHS) to explore the association between TV exposure and overweight/obesity among Ghanaian
women.
Results: Despite controlling for other factors (age educational level, marital status, wealth quintile, occupation, type of
locality, and parity), the results show that women with TV in their households, and with high TV exposure
were significantly (P < 0.05) more likely (OR = 1.39, 95% CI = 1.002, 1.923) to be overweight/obese compared to
those with no TV in their households, and no TV exposure.
Conclusion: The study demonstrates that increased TV exposure is significantly associated with overweight/
obesity among women in Ghana even after adjusting for other factors. Interventions aimed at tackling obesity in
Ghana should focus on encouraging the uptake of more physically demanding pastime activities in place of TV “sit time”.
Keywords: Television exposure, Obesity, Overweight, Women, Ghana

Background
There is growing concern about the rising global prevalence of overweight and obesity, as well as their associated
adverse health implications [1–3]. One feature of this global problem is the fast pace at which developing countries
are being affected compared to the developed countries.
For example, while the number of people affected by overweight or obesity increased 1.7 times between 1980 and
2008 in developed countries, those affected in developing
countries more than tripled from around 250 million
people to 904 million over the same period [4].
As in many developing countries, the prevalence of overweight and obesity in Ghana has consistently increased
over the last few decades, disproportionately affecting
women than men. For instance, the Ghana Demographic
and Health Survey (GDHS) estimated the prevalence
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of overweight or obesity among women (40%) aged
15–49 years to be more than twice that of men (16%)
[5]. Specifically, the prevalence among women was estimated to have increased by 27% between 1993 and
2014 [5]. Further, the prevalence of overweight or
obesity in Ghana affects more urban than rural residents, and increases with household wealth and level
of education [5].
Although overweight and obesity result from energy imbalance (consuming more calories than are equivalently
expended in physical activity), studies have found a variety
of factors to be associated with the phenomenon. Various
associations, in terms of magnitude and direction have
been reported between overweight and obesity, and a
number of factors including age [6, 7], gender [8, 9], socioeconomic status [10, 11], marital status [12, 13], education
[14, 15], occupation [6, 15], ethnicity [6, 14], genetics [16],
dietary [17, 18] and physical activity patterns [19]. For instance, contrary to developed countries, the wealthier,
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more educated and urban populations are more at risk of
overweight and obesity in developing countries [10, 11,
20]. Prior studies [6, 21, 22] in Ghana have found overweight and obesity to be positively associated with age,
household wealth, education, being married, and parity
among others.
Engaging in sedentary behaviours, such as television
(TV) viewing has been implicated among the multiplicity
of the factors underlying the increasing prevalence of overweight and obesity observed in many populations around
the world [23, 24]. A number of theoretical propositions
about the possible mechanisms through which TV viewing
affects overweight and obesity have been advanced. It is
hypothesized that, TV viewing displaces participation in
high-intensity discretionary physical activity, reduces resting energy expenditure compared to other activities, and
increases sleep deprivation [19, 25]. Nonetheless, studies
exploring this hypothesis have found a weak relationship
between TV viewing and physical activity [19, 25].
An alternatively hypothesis posited is that TV viewing
leads to an increase in overall energy intake either indirectly
through exposure to advertising and consequent intake of
foods commonly advertised on TV, or directly through the
consumption of high calorie foods and beverages while
viewing TV [17, 18]. Indeed studies involving both children
and adults have found a positive association between TV
viewing and intake of high calorie foods such as soda, pizza,
and high-energy snacks [17, 18, 23]. In an experimental
study involving children, Blass et al. [26] found children’s
energy intake to be higher when viewing TV than in
control conditions when the TV is switched off.
Beyond exploring the possible mechanisms between
TV viewing and physical activity or calorie intake, positive associations between TV viewing and obesity and/or
related indicators have consistently been observed across
space and time. Studies in the United States (US) have
found that men and women viewing the most TV have
an increased risk of obesity compared with those viewing
the least TV [27–29]. In Australia, women who viewed
TV for more than three hours a day were found to have
a higher prevalence of severe abdominal obesity; while
men who viewed TV for the same amount of time had a
higher prevalence of moderate abdominal obesity [23].
More recently, a worldwide cross-sectional study across
low, middle, and high income countries involving
207,672 adolescents from 37 countries and 77,003 children from 18 countries found increased TV viewing
hours to be positively associated with body mass index
(BMI) [30].
Although the public health importance of the association between TV viewing and obesity or related outcomes have been demonstrated in both cross-sectional
and prospective studies involving children, adolescent
and adult samples in other regions of the world, similar
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studies are rare within the African region. Nonetheless,
while examining the relationship between ownership of
different types of household assets and BMI among
Ghanaian women, Dake and Fuseini [31] tangentially observed that women who reported viewing TV almost
every day were likely to have obesity compared to those
who did not. Taking cue from Dake and Fuseini [31], this
study explored the association between TV exposure and
overweight/obesity in Ghana with the view to contributing to the discourse on TV viewing and obesity,
particularly in the African region.
In Ghana, TV ownership has been increasing since the
inception of Television broadcasting in 1965. The sixth
Ghana Living Standard Survey (GLSS) [32] estimated
TV ownership to have increased between 1998/99 and
2012/13 from 40 to 75% and from 12 to 34% in urban
and rural households, respectively. Indeed, hardly would
one pass by a street, shop, bar, restaurant, bus station or
even an office in most cities, towns and villages in
Ghana without seeing a TV streaming. The screening of
foreign telenovelas (soap operas) during primetime has
become a means for competing stations to attract large
audience, particularly women [33]. Telenovelas seem to
have gone “viral” to the extent that TV stations screen
them almost simultaneously with people – mostly
women – seated and viewing for considerable hours
each day. Some TV stations translate telenovelas into the
local language (Twi) which makes it the more attractive
for those who would otherwise have been deterred by
language barriers.
With TV viewing considerably a part of life in Ghana
today, this study explored the relationship between TV
viewing and overweight/obesity among Ghanaian women
using data from the 2014 GDHS. The study focused on
women mainly because of the disproportionately high and
rapid rates of overweight/obesity among Ghanaian women,
compared to men [5]. In addition, Ghanaian women have
also been found to report low levels of vigorous physical
activity, which could increase their risk of developing overweight/obesity [34, 35]. This study would be useful in
broadening our understanding of some of the drivers of
obesity in Ghana or Africa, as well as at-risk groups for
designing interventions.

Methods
Data source

The data used for the current study is the 2014 GDHS by
Ghana Statistical Service (GSS), Ghana Health Service
(GHS), and Inner City Fund (ICF) International. Specifically,
the women’s dataset was used given that they constituted
the population of interest in this study. The GDHS collected
the data using a two-staged stratified random sampling
procedure. At the initial stage, clusters were selected using
systematic random sampling. The sampling frame for
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selection of the clusters was an updated list of enumeration
areas used in the 2010 Ghana Population and Housing
Census. This was then followed with the selection of households in each cluster through a systematic random sampling
procedure. Eligible women who provided signed written
consent to participate in the survey were interviewed.
The GDHS collected anthropometric measures of all
eligible women. To this end, a SECA 874 digital scale
was used to measure their weight in 0.01 kg, while a
Shorr height board was used to measure their height to
the nearest 0.1 cm. Additional information regarding
protocols used for taking these anthropometric measurements can be found in the MEASURE DHS Biomaker
field manual [36]. The total sample for this study, excluding all pregnant women and lactating mothers was
4158. Permission was obtained from MEASURE DHS
to download the 2014 GDHS raw data from http://
dhsprogram.com/data/available-datasets.cfm for the
purpose of the current study.
Study variables

The outcome variable in this study was generated from
BMI scores of the women. A binary outcome variable
was generated guided by the standard World Health
Organisation’s (WHO) BMI cut-off points (underweight,
< 18.5 kg/m2; normal weight, 18.5–25 kg/m2; overweight,
25.0–29.9 kg/m2; obese, ≥ 30.0 kg/m2). Hence, for the
purpose of this study and consistent with prior studies
[5, 6, 21, 37], a BMI of 25.0 kg/m2 or more was categorised as overweight/obese while a BMI lower than
25.0 kg/m2 was categorised otherwise.
The key independent variable for this study was generated from two variables. The first variable assessed whether
there was a TV in the household of respondents, with two
response options: yes and no. The second variable assessed
respondent’s frequency of viewing TV, with three response
options: not at all, less than once a week (moderate), and
at least once a week (high). For the purpose of this study,
not at all, less than once a week, and at least once a week
were considered as: no exposure, moderate exposure, and
high exposure, respectively. Based on these two variables,
another categorical variable (TV exposure) was generated

Fig. 1 Schematic of TV exposure classification
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out of possible outcomes of the presence of TV in a household and the frequency of TV viewing and coded with the
following options: “no TV in household, no TV exposure”
= 0; “no TV in household, moderate TV exposure” = 1;
“no TV in household, high TV exposure” = 2; “TV in
household, no TV exposure” = 3; “TV in household,
moderate TV exposure” = 4; and “TV in household, high
TV exposure” = 5.
This categorisation of TV exposure as presented in
Fig. 1 is meant to demonstrate the scenarios of TV exposure in Ghana. In Ghana, it is typical for people who
do not have TV sets in their household to spend time in
neighbouring homes or nearby shops viewing TV.
Communal TV viewing is also a common phenomenon
in Ghana – where those who own TV sets take them
outdoors for other community members to join in viewing. Any of these forms constitutes a certain level of TV
exposure with possible implications on physical activity,
calorie intake and general health of the involved.
Other explanatory variables in this study included age
(15–24, 25–34, 40–44, and 45+); educational level (no
education, primary, middle/junior secondary school
(JSS)/junior high school (JHS), and secondary/higher);
marital status (never married, married, cohabiting, and
(divorced/widowed/separated); occupation (not working,
professional/managerial, sales/trade, agricultural and
manual labour); wealth quintile (poorest, poorer, middle,
rich and richest); type of locality (rural, and urban); and
parity (zero, one, two, three, four, five, six, and seven or
more). Parity was included as proxy to account for the
potential effect of childbearing on women’s weight as
noted in the literature [38, 39].
Statistical analysis

Both descriptive and inferential statistics were applied in
estimating the association between TV exposure and overweight/obesity using STATA 11.0 software. The descriptive
analysis used percentages to estimate the prevalence of TV
exposure and overweight/obesity in relation to the characteristics of women in the study (Table 1). In the second
level of analysis, two binary logistic regression models were
conducted to estimate the effect of TV exposure on
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overweight/obesity. In this regard, there was a bivariate
model (Model I) consisting of only TV exposure, and a
multivariate model (Model II) in which the other aforementioned explanatory variables were included. The
GDHS survey design and weighting factors were
taken into consideration in all analyses. To test for
fitness of the models, the Hosmer- Lemeshow
goodness-of-fit test was used.

Results
Table 1 shows the distribution of background characteristics of women in relation to TV exposure and prevalence
of overweight/obesity. In general, TV exposure ranged
from about 4% among those with TV in their households,
but with no TV exposure to 42% among those with TV in
their households, and with high TV exposure. This is further illustrated in Fig. 2. TV exposure varied across the
various age cohorts considered in this study. For example,
while slightly more than a quarter (26%) of those with no
TV in their households, and no TV exposure were 45 years
or older, 47% of those with TV in their households, and
with high TV exposure were within the 25–35 year cohort.
TV exposure also varied by educational status. The proportion of those with no TV in their households, and with
no TV exposure decreased as level of education increased
(from about 44% among those with no education to approximately 5% among those with secondary/higher education). In contrast, the proportion of those with TV in
their households, and with high TV exposure seemed to
increase with each higher level of educational. This ranged
from about 21% among those without education to about
65% among those with secondary/higher education. The
results on marital status show that 15% of women without
TV in their households, but with high TV exposure were
in the widowed/divorced/separated category; while approximately 45% of their counterparts with TV in their
households and with high TV exposure were cohabiting.
More than two-thirds of those in the poorest wealth
quintile had no TV in their households, and no TV

Fig. 2 Percentage distribution of TV exposure classification
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exposure. However, the proportion of women with TV
in their households, and with high TV exposure increased along with wealth quintile from about 8% in the
poorest quintile to about 73% in the richest quintile.
With regards to occupation, a greater proportion of
those with TV in their households, and with moderate
TV exposure (23%), and those with TV in their households, and with high TV exposure (63%) were engaged
in professional/managerial/clerical occupations. The results also show differences in TV exposure by type of locality. For instance, while more rural (9%) than urban
(7%) women had no TV in their households, but had
high TV exposure; more urban (58%) than rural (22%)
women had TV in their households, and had high TV
exposure.
The prevalence of overweight/obesity among the women
in this study was 40%, with some variations observed in relation to their TV exposure and background characteristics
(Table 1). Overweight/obesity ranged from about 21%
among those with no TV in their households, and no TV
exposure to about 51% among those with TV in their
households, and with high TV exposure. Regarding the
other characteristics of women, the prevalence of overweight/obesity increased with age, educational level, and
wealth quintile. Overweight/obesity was highest among
widowed/divorced/separated (57%) women, those in professional/managerial/clerical (59%) occupations, urban
(49%) dwellers, and those with three children (55%).
The logistic regression results on the association between TV exposure and overweight/obesity is presented
in Table 2. The results in Model I show that the likelihood
of developing overweight/obesity was significantly higher
among women across all the categories of TV exposure,
except for those with no TV in their households, but with
moderate TV exposure. Specifically, women who had TV
in their households, and with high TV exposure had the
highest likelihood (OR = 4.01, 95% CI = 3.214, 4.999) of
overweight/obesity compared with the other categories of
TV exposure.
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Table 2 Logistic regression results on television exposure and overweight/obesity among women in Ghana, GDHS: 2014
Model I
Characteristic

OR

Model II
95% CI

OR

95% CI

[0.963,1.860]

0.987

[0.670,1.454]

TV exposure
No TV in household, no TV exposure
No TV in household, moderate TV exposure

1.338
**

No TV in household, high TV exposure

1.578

[1.130,2.203]

1.219

[0.833,1.784]

TV in household, no TV exposure

1.662*

[1.088,2.537]

0.751

[0.436,1.293]

TV in household, moderate TV exposure

**

3.933

[3.004,5.151]

1.364

[0.956,1.946]

TV in household, high TV exposure

4.008**

[3.214,4.999]

1.388*

[1.002,1.923]

25–34

2.447**

[1.819,3.294]

35–44

3.790**

[2.642,5.436]

**

3.568

[2.312,5.505]

1.493**

[1.122,1.985]

Middle/JHS

**

1.489

[1.133,1.958]

Secondary/higher

2.045**

[1.412,2.962]

Age group (years)
15–24

45+
Educational level
No education
Primary

Marital status
Never married
Married

1.746**

[1.211,2.519]

Cohabiting

1.365

[0.929,2.006]

Wid/div/sep

2.033**

[1.335,3.097]

Poorer

1.914**

[1.386,2.643]

Middle

**

3.087

[2.143,4.447]

Richer

4.948**

[3.212,7.622]

**

7.124

[4.437,11.44]

1.560*

[1.063,2.290]

Wealth quintile
Poorest

Richest
Occupation
Not working
Prof/managl/cleric
Sales/trade

**

1.447

[1.120,1.870]

Agriculture

0.610**

[0.437,0.852]

*

1.459

[1.059,2.010]

1.335*

[1.048,1.702]

One

1.169

[0.807,1.692]

Two

1.817**

[1.205,2.741]

Manual
Type of locality
Urban
Rural
Parity
Zero

*

Three

1.791

[1.138,2.818]

Four

1.317

[0.820,2.114]
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Table 2 Logistic regression results on television exposure and overweight/obesity among women in Ghana, GDHS: 2014 (Continued)
Model I
Characteristic

Model II
OR

95% CI

Five

1.275

[0.778,2.090]

Six

2.156**

[1.260,3.690]

Seven or more

1.807*

[1.053,3.099]

Wald ×

2

Prob. > x2
Hosmer-Lemeshow X2 (d.f)

OR

210.81 (5)
0.0000
0.000 (4)
1.0000

95% CI

652.95 (30)
0.0000
4.53 (8)
0.8068

Prob. > x2
OR Odds Ratios; 95% confidence intervals in brackets
* p < .05, ** p < .01

From the multivariate results (Model II), however, it was
observed that only those with TV in their households, and
with high TV exposure were significantly more likely (OR
= 1.39, 95% CI = 1.002, 1.923) to have overweight/obesity,
compared to those with no TV in their households, and
no TV exposure. With the exception of marital status and
parity, significant associations were observed between
overweight/obesity and all the other background
characteristics included in the multivariate model.

Discussion
This study sought to explore the association between TV
exposure and overweight/obesity among Ghanaian women.
Despite the attenuation of the association between TV
exposure and overweight/obesity after adjusting for other
factors, the results show that women who had TV in their
households, and had high TV exposure were significantly
more likely to have developed overweight/obesity than
their counterparts with no TV in their households, and no
TV exposure. This finding resonates with previous studies
[23, 30, 31, 40] on the association between TV viewing and
obesity, irrespective of the fact that such studies have reported varied magnitudes of association, depending on the
covariates studied and how TV viewing and obesity were
measured and categorized.
The cross-sectional nature of this study limits the possibility of drawing direct cause-and-effect conclusions
based on the results. Nonetheless, a number of plausible
explanations for the findings could be surmised, particularly in the light of existing body of knowledge on the
subject. First, it is possible that women who have TV in
their households, inherently spend a lot of time viewing
TV in place of engaging in exercise or other forms of
rigorous physical activities (for example, traditional
dancing or wrestling competitions among others),
resulting in an overall decrease in energy expenditure
and the subsequent development of overweight/obesity
[17, 18, 23, 40].
There is evidence of reduced physical activity globally,
which is attributable to gradual shifts from outdoor

leisure-time physical activities to sedentary types of activity such as viewing television [41]. In the developing
world for instance, Ng and Popkin [42] report high declines in physical activity and a shift towards sedentary
activity in domestic domains aided by greater access to
home appliances including TV and computers. Hence, it
might as well be the case that women with overweight/
obesity resort to TV viewing as their main form of recreation rather than engaging in more physically demanding
recreational activities such as sports.
An alternative explanation is that the more time such
women spend viewing TV, the more they are likely to be
inundated with the dozens of commercials and programmes which promote the consumption of high calorie
foods [17, 18, 43]. Indeed, commercials on food and beverages (both alcoholic and non-alcoholic) seem to dominate
in all the TV stations available in Ghana. Besides the potential of TV commercials to influence dietary patterns and
risk of overweight/obesity among Ghanaian women, there
is equally the tendency that such women have the habit of
consuming high calorie food or drinks simultaneously
while viewing TV without realising the quantities being
consumed [17, 18].
Overall, a cycle of mutual interaction and reinforcement
between TV viewing, physical activity, and dietary patterns
could be at play [41], leading to an increased risk of overweight/obesity among Ghanaian women. Thus, as more
time is spent viewing TV, less time is spent engaging in
physical activities, while the consumption of high caloric
food increases, leading to the development of overweight/
obesity. And with the onset of overweight/obesity, the drive
to substitute more active pastime activities for passive ones
such as TV viewing increases, and the cycles continues on.
The positive effect of TV exposure on overweight/
obesity could equally be a function of other confounders
as prior studies [17, 18] have noted. Indeed the strong
association found between the control variables in the
present study and overweight/obesity, and their effect on
the link between TV exposure and overweight/obesity
demonstrate this possibility. In particular, the strong
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positive effect of education and wealth on overweight/
obesity in this study highlight the consistent effect of
socioeconomic status on the risk of developing
overweight/obesity typically observed in developing
countries such as Ghana [6, 22], in contrast to developed
countries [10, 11]. In developing countries, including
Ghana, socioeconomic development has been found to be
associated with changes in dietary and physical activity
patterns such that Western type foods and energy saving
devices replace traditional (healthier) staple foods and
ways of doing things [31, 44].
Apart from the socioeconomic dimensions which seem
to be playing out in this study, socio-cultural interpretations
are equally plausible. Some Ghanaian women might still
hold on to the historic Ghanaian perceptions that largebodied women are beautiful, healthier and more prestigious, and may therefore be engaging in fattening dietary
and physical activity patterns [45, 46]. Contrary to the reported protection that residing in a rural locality provides
against overweight/obesity, this study found women in rural
localities to be at risk of developing overweight/obesity. As
Tuoyire et al. [6] noted, this could be the result of the
gradual exposure of rural residents to obesogenic risks
commonly seen in urban areas.
Much as the study provides some useful insights for
interventions to remedy the problem of overweight/
obesity in Ghana, the results need to be interpreted with
caution in the light of some limitations. As already
alluded to in the preceding section, the study cannot
directly establish cause-and-effect relationship between
TV exposure and overweight/obesity due to the fact that
the data was collected based on a cross-sectional design.
Nonetheless, the associations established in this study
are to a large extent consistent with prior prospective
[27] and cross-sectional studies [23, 30] that have demonstrated connections between TV exposure/viewing/
watching and the development of overweight/obesity.
Secondly, due to lack of data, the study could not
control for other potential mediators of the relationship
between TV exposure and overweight/obesity, most importantly dietary behaviour, physical activity and genetic
factors. In a related development, the measurement of
TV exposure as used in this study could not account for
specific duration of TV viewing; neither could it account
for the content of the messages to which study participants were exposed. Perhaps, the temporal amount and
content of exposure to TV messages is one research area
that needs to be explored further.
These limitations notwithstanding, the current study is
about the first to specifically examine the relationship
between TV exposure and overweight/obesity in Ghana
and Africa where overweight/obesity and associated
non-communicable diseases are increasing rather
rapidly. An additional strength of this study is that the
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findings can be generalised to a large extent, since national level GDHS data with a high response rate
(98.5%) was used. Further, the study contributes to the
TV-obesity discourse and broadens our knowledge on
some of the potential drivers of overweight/obesity in
Ghana and perhaps the rest of the African region.

Conclusion
The study demonstrates that increased TV exposure is
significantly associated with overweight/obesity among
women in Ghana even after adjusting for other factors. Interventions aimed at tackling obesity in Ghana should
focus on encouraging the uptake of more physically demanding pastime activities (such as brisk-walking and
dancing) in place of TV “sit time”. More importantly,
intervention planners should consider using the TV as an
important means to channel tailored behavioural change
communication messages that seek to promote healthy
dietary and physical activity behaviours.
Abbreviations
BMI: Body Mass Index; DHS: Demographic and Health Survey; GDHS: Ghana
Demographic and Health Survey; GHS: Ghana Health Service; GSS: Ghana
Statistical Service; ICF: Inner City Fund; JHS: Junior High School; JSS: Junior
Secondary School; WHO: World Health Organization
Acknowledgements
The author wishes to acknowledge Measure DHS for granting permission to
use the data.
Funding
No sources of funding were used to assist in the preparation of this
manuscript.
Availability of data and materials
The dataset used for the current study can be obtained upon request
for permission from MEASURE DHS at http://dhsprogram.com/data/
available-datasets.cfm.
Author’s contributions
DAT conceived of the study and designed the analytical approach,
performed the data analyses and produced the first and final drafts.The
author read and approved the final manuscript.
Ethics approval and consent to participate
The Ghana Health Service Ethical Review Committee and the Institutional
Review Board of ICF International reviewed and approved the GDHS survey
protocol, including biomarker collection. Participants of the survey
eachsigned a written consent form. The dataset used for the current study
was anonymous, and with permission requested from http://
dhsprogram.com/data/available-datasets.cfm only for the purposes of
secondary analyses as was done in the current study.
Consent for publication
Not applicable
Competing interests
All authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Tuoyire BMC Obesity (2018) 5:8

Page 10 of 10

Received: 9 February 2017 Accepted: 1 February 2018
24.
References
1. World World Health Organization (WHO). Obesity and overweight. WHO.
2015. Accessed 21 Feb 2016 from http://www.who.int/mediacentre/
factsheets/fs311/en/ .
2. Bogers R, Bemelmans W, Hoogenveen R, Boshuizen H, Woodward M, Knekt
P, et al. Association of overweight with increased risk of coronary heart
disease partly independent of blood pressure and cholesterol levels: a
meta-analysis of 21 cohort studies including more than 300 000 persons.
Arch Intern Med Am Med Assoc. 2007;167(16):1720.
3. Howard RA, Freedman D, Park Y, Hollenbeck A. Physical activity, sedentary
behavior, and the risk of colon and rectal cancer in the NIH-AARP diet and
health study. Cancer Causes Control. 2008;19(9):939–53.
4. Stevens GA, Singh GM, Lu Y, Danaei G, Lin JK, Finucane MM, et al. National,
regional, and global trends in adult overweight and obesity prevalences.
Popul Health Metr. 2012;10(1):22.
5. Ghana Statistical Service (GSS). Ghana health service (GHS) and ICF
international. Ghana demographic and health survey. Rockville: GSS,
GHS, and ICF International. 2014, 2015. p. 175.
6. Tuoyire DA, Kumi-Kyereme A, Doku DT. Socio-demographic trends in
overweight and obesity among parous and nulliparous women in Ghana.
BMC Obes. 2016;3(1):44.
7. Zafon C. Oscillations in total body fat content through life: an evolutionary
perspective. Obes Rev. 2007;8(6):525–30.
8. Finucane MM, Stevens GA, Cowan MJ, Danaei G, Lin JK, Paciorek CJ, et al.
National, regional, and global trends in body-mass index since 1980:
systematic analysis of health examination surveys and epidemiological
studies with 960 country-years and 9.1 million participants. Lancet. 2011;
377(9765):557–67.
9. Flegal KM. Prevalence of obesity and trends in the distribution of body
mass index among us adults, 1999-2010. JAMA J Am Med Assoc. 2012;
307(5):491.
10. Dinsa GD, Goryakin Y, Fumagalli E, Suhrcke M. Obesity and socioeconomic
status in developing countries: a systematic review. Obes Rev. 2012;13(11):
1067–79.
11. McLaren L. Socioeconomic status and obesity. Epidemiol Rev. 2007;
29(1):29–48.
12. Tzotzas T, Vlahavas G, Papadopoulou SK, Kapantais E, Kaklamanou D,
Hassapidou M. Marital status and educational level associated to obesity in
Greek adults: data from the National Epidemiological Survey. BMC Public
Health. 2010;10(1):732.
13. Sobal J, Hanson KL, Frongillo EA. Gender, ethnicity, marital status, and body
weight in the United States. Obesity. 2009;17(12):2223–31.
14. Sidik SM, Rampal L. The prevalence and factors associated with obesity
among adult women in Selangor, Malaysia. Asia Pac Fam Med. 2009;8(1):2.
15. Abdulai A. Socio-economic characteristics and obesity in underdeveloped
economies: does income really matter? Appl Econ. 2010;42(2):157–69.
16. Stanley JC. The regulation of energy balance. Lipid Technol. 2009;21(5–6):
124–6.
17. Maher C, Olds T, Eisenmann J, Dollman J. Screen time is more strongly
associated than physical activity with overweight and obesity in 9-to 16year-old Australians. Acta Paediatr. 2012;101(11):1170–4.
18. Rey-López JP, Vicente-Rodríguez G, Biosca M. Sedentary behaviour and
obesity development in children and adolescents. Nutr Metab. 2008;
18(3):242–51.
19. Bennett GG, Wolin KY, Viswanath K, Askew S, Puleo E, Emmons KM.
Television viewing and pedometer-determined physical activity among
multiethnic residents of low-income housing. Am J Public Health. 2006;
96(9):1681–5.
20. Neuman M, Kawachi I, Gortmaker S, Subramanian SV. Urban-rural differences
in BMI in low- and middle-income countries: the role of socioeconomic
status. Am J Clin Nutr. 2013;97(2):428–36.
21. Doku DT, Neupane S. Double burden of malnutrition: increasing overweight
and obesity and stall underweight trends among Ghanaian women. BMC
Public Health. 2015;15(1):670.
22. Dake FA, Tawiah EO, Badasu DM. Sociodemographic correlates of obesity
among Ghanaian women. Public Health Nutr. 2011;14(7):1285–91.
23. Cleland VJ, Schmidt MD, Dwyer T, Venn AJ. Television viewing and
abdominal obesity in young adults : is the association mediated by food

25.

26.

27.

28.

29.
30.

31.

32.
33.
34.
35.
36.
37.

38.

39.
40.
41.
42.
43.
44.
45.

46.

and beverage consumption during viewing time or reduced leisure-time
physical activity ? Am J Clin Nutr. 2008;87:1148–55.
Prentice A, Jebb S. Obesity in Britain: gluttony or sloth? BMJ Br Med J. 1995;
311(7002):437.
Hu F, Li T, Colditz G, Willett W, Manson J. Television watching and other
sedentary behaviors in relation to risk of obesity and type 2 diabetes
mellitus in women. JAMA. 2003;289(14):1785–91.
Blass E, Anderson D, Kirkorian H, Pempek T. On the road to obesity:
television viewing increases intake of high-density foods. Physiol. 2006;88(4):
597–604.
Chen CY, Pereira MA, Kim KH, Erickson D, Jacobs DR, Zgibor JC, et al.
Fifteen-year prospective analysis of television viewing and adiposity in
African-American and Caucasian men and women. SAGE Open. 2015;5(3):
215824401560048.
He K, Hu FB, Colditz G. A, Manson JE, Willett WC, Liu S. Changes in intake of
fruits and vegetables in relation to risk of obesity and weight gain among
middle-aged women. Int J Obes Relat Metab Disord. 2004;28(12):1569–74.
Tucker LA, Bagwell M. Television viewing and obesity in adult females. Am J
Public Health. 1991 Jul;81(7):908–11.
Braithwaite I, Stewart AW, Hancox RJ, Beasley R, Murphy R, Mitchell EA. The
worldwide association between television viewing and obesity in children
and adolescents: cross sectional study. PLoS One. 2013;8(9):e74263.
Dake FA, Fuseini K. Recreation, transportation or labour saving? Examining
the association between household asset ownership and body mass index
among Ghanaian women. BMC Obes. 2015;2(1):45.
Ghana Statistical Service. Ghana living standards survey round 6: poverty
profile in Ghana 2005–2013. Accra: Ghana Statistical Service; 2014. p. 12–6.
Adia E. Programme element importance: an analysis of telenovelas in the
Ghanaian media. Int J ICT Manag. 2014;2(1):96–101.
Tagoe HA, Dake FA. Healthy lifestyle behaviour among Ghanaian adults in
the phase of a health policy change. Glob Health. 2011;7(1):7.
Dake FA. Obesity among Ghanaian women: past prevalence, future
incidence. Public Health Elsevier. 2013;127(6):590–2.
ICF International. Biomarker field manual: demographic and health surveys
methodology. Calverton: ICF International; 2012. p. 11–22.
WHO. Physical status: the use and interpretation of anthropometry.
Report of a WHO expert committee. World Health Organ Tech Rep Ser.
1995;854:1–452.
Robinson WR, Cheng MM, Hoggatt KJ, Sturmer T, Siega-Riz AM.
Childbearing is not associated with young women’s long-term obesity risk.
Obesity. 2014;22(4):1126–32.
Gunderson EP. Childbearing and obesity in women: weight before, during,
and after pregnancy. Obstet Gynecol Clin N Am. 2009;36(2):317–32.
Tucker L, Bagwell M. Television viewing and obesity in adult females. Am J
Public. 1991;81(7):908-11.
Misra A, Khurana L. Obesity and the metabolic syndrome in developing
countries. J Clin Endocrinol Metab. 2008;93(11 Suppl 1):S9–30.
Ng SW, Popkin BM. Time use and physical activity: a shift away from
movement across the globe. Obes Rev. 2012;13(8):659–80.
Strasburger V. Children, adolescents, obesity, and the media. Pediatrics.
2011;128(1):201–8.
Steyn N, Mchiza Z. Obesity and the nutrition transition in sub-Saharan
Africa. Ann New York Acad. 2014;1311(1):88–101.
Renzaho A, Mellor D. Applying socio-cultural lenses to childhood obesity
prevention among African migrants to high-income western countries: the
role of acculturation, parenting and family functioning. Int J Migr Heal Soc
Care. 2010;6(1):34–42.
Mavoa H, Kumanyika S, Renzaho A. Socio-c ultural i ssues and b ody i mage.
Prev child Obes. Chichester: Wiley-Blackwell; 2010. p. 138–46.

