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Abstract

Background

The prevalence of overweight and obesity, particularly among women, is increasing in
Nepal. Previous studies in the South Asia have found television watching to be a risk factor
for overweight and obesity among women of reproductive age. However, this association
had not been studied in the context of Nepal. This study aims to identify the association
between frequency of television watching and overweight and obesity among Nepalese
women of reproductive age.

Methods

This cross-sectional study utilized the Nepal Demographic and Health Survey 2016 (NDHS
2016) data. A total weighted sample of 6,031 women were included in the final analyses.
The women were 15—49 years of age and were either not pregnant or had not delivered a
child within the two months prior to the survey. Body mass index (BMI) was the primary out-
come of this study, which was categorized using an Asia-specific cutoff value. Normal and/
or underweight was defined as a BMI <23.0 kg/m?, overweight was defined as a BMI
between 23.0 kg/m? and <27.5 kg/m?, and obesity was defined as a BMI >27.5 kg/m?. Fre-
quency of watching television was the main independent variable of this study, which was
divided into the following three categories: not watching television at all, watching television
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less than once a week, and watching television at least once a week. Multilevel ordered
logistic regression was conducted to find the factors associated with overweight and obesity.
A p-value <0.05 was considered significant in the final model.

Results

Around 35% of the participants were overweight or obese (overweight: 23.7% and obese:
11.6%). A majority of the study participants was aged between 15 and 24 years (36.5%),
and resided in an urban area (63.2%), Province No. 3 (22.3%), and the Terai ecological
region (49.5%). Around one-third (34.0%) of the participants received no formal education
while an almost similar proportion (35.5%) completed secondary education. Approximately
half of the study participants (50.6%) reported watching television at least once a week,
whereas more than a quarter (28.7%) of them did not watch television at all. Women who
watched television at least once a day had a higher prevalence of overweight and obesity
than the other groups (p-value <0.0001). Women who watched television at least once a
week were 1.3 times more likely to be overweight or obese in comparison to women who
never watched television (Adjusted Odds Ratio (AOR): 1.3, 95% CI: 1.0-1.7; p-value
<0.05). In the urban areas, women who watched television at least once a week were 40%
more likely to be overweight or obese than those who did not watch television at all (AOR:
1.4, 95% Cl: 1.1-1.7; p-value <0.01). No significant association between overweight and
obesity and the frequency of viewing television was observed in the rural area.

Conclusions

Watching television at least once a week is associated with overweight and obesity in
women of reproductive age living in the urban areas of Nepal. Public health promotion pro-
grams should raise awareness among women regarding harmful health consequences of
sedentary lifestyle due to television watching.

Introduction

Overweight and obesity is an established risk factor for several non-communicable diseases
(NCDs), including cardiovascular diseases, Type 2 diabetes mellitus, cancer, and chronic
kidney disease [1,2]. According to the Global Burden of Disease 2017 study, overweight and
obesity is the fourth leading cause of mortality around the world [3]. In addition, several
complications for women of reproductive age, including pre-eclampsia, eclampsia, and ges-
tational diabetes mellitus are associated with overweight and obesity [4,5]. The increasing
burden of obesity has also emerged as a leading global public health problem. Overall, from
the year 1975 to 2016, the number of men with obesity has increased from 31 million to 281
million (an approximately 800% absolute increase). During the same time period, the abso-
lute number of women with obesity has increased by almost 465%, from 69 million to 390
million [6]. South and Southeast Asian countries, including Nepal, are facing an epidemio-
logical transition with an increased burden of overweight and obesity [7]. In particular, the
prevalence of overweight and obesity among Nepalese women of reproductive age (15-49
years) is increasing alarmingly [8].
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Overweight and obesity results from an imbalance between energy intake and expenditure;
high intake and low expenditure (i.e. inadequate physical activity) lead to weight gain and even-
tually overweight and obesity [9]. People spending their leisure time watching television tend
to expend less energy, which predisposes them to gain excessive body weight [10]. It has also
been reported that those who watch television are more frequently exposed to advertisements
for foods and beverages and consequently tend to intake those foods and beverages more often,
leading to an overall increased energy intake [11]. Association between an increased frequency
of television watching and overweight and obesity has been reported in many high-income
countries, including Australia and USA [12,13]. In Bangladesh, India, and Myanmar, the
association between watching television at least once a week and overweight and obesity was
identified in the case of women of reproductive age [14,15,16]. In the context of Nepal, this
association has remained unexplored. This study aims to bridge the knowledge gap by investi-
gating whether there is any association between frequency of television watching and over-
weight and obesity among Nepalese women of reproductive age. We used the nationally
representative Nepal Demographic and Health Survey 2016 (NDHS 2016) data in this study.

Materials and methods

Study setting

Nepal is a South Asian country with a population of 28.1 million people [17]. Geographically,
Nepal is divided into three ecological regions: the Terai (lowlands), the Hills (snowless moun-
tains), and the Mountains (snow-covered Himalayan mountains). The country was divided
into five developmental regions and 75 districts before 2015 [18]. Following a federal reforma-
tion in 2015, the old developmental regions were replaced by seven new provinces comprised
of 77 districts. The provinces were numbered No. 1 through No. 7. Only Province No. 2 and
No. 5 do not have an example of all three ecological regions. Rather, they are both situated
entirely in the Terai region. All of the provinces have rural and urban areas [19]. Previous stud-
ies have found a higher prevalence of overweight and obesity in Provinces No. 3 and No. 4 as
well as in the Hilly region compared to other provinces and ecological regions, respectively
[20,21]. It should be noted that some of the new provinces have received official names since
this data was collected; however, in order to maintain continuity, this document will only refer
to them by their original numbers.

Data source

A secondary analysis of the data obtained from the nationally representative cross-sectional
NDHS 2016 was used for this study. The study was implemented in Nepal by NEW ERA
between June 2016 and January 2017. NEW ERA is a non-profit, non-governmental research
organization in Nepal. The Ministry of Health, Nepal (MoH) was responsible for overseeing
the study [22]. For data collection, stratified random cluster sampling of households was fol-
lowed. In the rural area, a two-stage stratified sampling technique was followed. During the
first phase of data collection, a total of 199 primary sampling units (PSUs) were selected using
the probability proportional to size method, followed by selection of households from the
PSUs. In the urban area, a three-stage sampling procedure was followed [22]. First, 184 wards
were selected as PSUs, followed by a random selection of enumeration areas (EAs) from each
PSU. Then, the households were selected at the final stage of sampling. Final data was collected
from 11,490 households (urban: 5,520 households and rural: 5,970 households). All women
aged 15-49 years, both permanent and temporary residents of the household, were inter-
viewed. The response rate of the survey was 96%. The detailed methodology of NDHS 2016
was published previously [22]. In this study, we analyzed the data from women of reproductive
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age (15-49 years), excluding data from women who were pregnant or had delivered within
two months of the data collection.

Data collection and measurements

NDHS 2016 modified and adopted a standard woman’s questionnaire used by the Demo-
graphic and Health Survey (DHS) program according to the local context of Nepal to collect
socio-demographic information (e.g. age; marital status; household wealth status; number of
household members; place, province, and ecological region of residence; etc.). Interviews and
anthropometric measurements were conducted by trained staff. Calibrated measuring boards
and calibrated SECA scales were used for height and weight measurement, respectively.

Outcome variables and covariates

Body mass index (BMI) was the primary outcome of this study, which was categorized using
an Asia-specific cutoff value [23]. This cutoff was used as advised by a World Health Organiza-
tion (WHO) expert consultation group in order to account for differences in association
between BMI and body fat with health risks when compared to the European population [23].
Normal and/or underweight was defined as a BMI <23.0 kg/m’, overweight was defined as a
BMI between 23.0 kg/m* and <27.5 kg/m?, and obesity was defined as >27.5 kg/m”.

Frequency of watching television was the main independent variable of this study, which
was divided into the following three categories: (1) not watching television at all, (2) watching
television less than once a week, and (3) watching television at least once a week [22]. The
other covariates considered based on the literature review (which were found to be associated
with overweight and obesity in previous studies) were age group [20], place of residence, prov-
ince of residence [20], ecological region of residence [21], marital status [20], highest educa-
tional attainment [21], household wealth status [20], current employment status [24], parity
[25], and number of household members in the family [26]. The categories of the covariates
are mentioned in Table 1. The NDHS 2016 collected data on selected assets, such as construc-
tion material type used for the household, types of water source and sanitation facilities, elec-
tricity, and other belongings (e.g. television, bicycle, etc.). Principal component analysis was
then conducted to measure household wealth index [22,27,28]. The wealth index was further
divided into quintiles to generate household wealth status. In addition, the findings using a tra-
ditional BMI cutoff were compared to those using an Asian cutoff. In the traditional cutoff,
normal and/or underweight was defined as a BMI <25.0 kg/m?, overweight was defined as a
BMI between 25.0 kg/m” and <30 kg/m?, and obesity was defined as >30 kg/m? [29].

Data analysis

At first, descriptive weighted analyses were conducted to determine the socio-demographic
characteristics of the study participants and were reported in frequency and percentage. To
identify differences of the covariates according to the BMI status, chi-squared () tests were
performed as part of the bivariate analyses. In the multivariable analysis, ordered logistic
regression was conducted to find the factors associated with overweight and obesity. Multilevel
regression was done considering the hierarchical nature of the NDHS 2016 data [30-32].
Variables that yielded a p-value <0.20 in the bivariate analyses were put in the multivariable
model. This predefined p-value <0.20 was considered sufficient to avoid residual confounding
in multivariable analyses [33]. A p-value <0.05 was considered significant in the multivariable
model. Both the unadjusted Crude Odd Ratio (COR) and Adjusted Odds Ratio (AOR) with a
95% confidence interval (CI) were reported to show the strength of the association. To deter-
mine any multicollinearity among the covariates, the variance inflation factor (VIF) was tested.
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Table 1. List of variables considered for the study.

Study Variables

Outcome Variable

Explanatory Variables
Age

Place of Residence

Province of Residence

Ecological Region of
Residence

Education

Household Wealth Status
Currently Employed

Marital Status

Parity

Number of Household
Members

Frequency of Watching
Television

Description and Categories

BMI of the study paticipants as measured in kg/m>
(0 = <23kg/m’ 1 = BMI 23-<27.5 kg/m’; 2 = >27.5kg/m’)

Age in years

(0 = 15-24 years; 1 = 25-34 years; 2 = 35-49 years)

Type of the cluster

(0 = urban; 1 = rural)

Province of residence

(0 = Province No. 1; 1 = Province No. 2; 2 = Province No. 3; 3 = Province No. 4;
4 = Province No. 5; 5 = Province No. 6; 6 = Province No. 7)
Topological region of residence

(0 = Mountains; 1 = Hills; 2 = The Terai (Plains)

Education level

(0 = no formal education; 1 = primary; 2 = secondary; 3 = higher)
Household wealth quintile

(0 = poorest; 1 = poorer; 2 = middle; 3 = richer; 4 = richest)
Current employment status

(0 =no; 1 = yes)

Marital status

(0 = single; 1 = married; 2 = separated/divorced/widowed)

Number of pregnancies reaching viable gestational age (including live births and
stillbirths)

0=0;1=1;2=2;3=3;4=3+)

Number of members residing in the household

(0=<5;1=>5)

Usual frequency of watching television

(0 = Not at all; 1 = Less than once a week; 2 = At least once a week)

https://doi.org/10.1371/journal.pone.0228862.t001

A VIF value greater than five was considered an indication of multicollinearity [34]. A signifi-

cant interaction effect between the frequency of television viewing and the place of residence
was observed and the interaction variable was included in the multivariable analyses. All the
analyses were done in Stata 14.0. The authors followed the guidelines outlined in the Strength-
ening the Reporting of Observational Studies in Epidemiology (STROBE) statement in conduct-
ing this study and writing the manuscript [35].

Ethics approval

The NDHS 2016 protocol was reviewed and approved by the ethical review board of the Nepal
Research Council as well as the institutional review board of ICF International. Written

informed consent was taken from the head of the households and the study participants before
data collection. The DHS program provided permission and access to the dataset for this study

in February 2019.

Results

In the final analysis, data from 6,031 weighted samples were included. The sample selection
for final analysis is shown in Fig 1. Around 35% of the participants were overweight or obese
[overweight: 23.7% (95% CI: 22.4%-25.0%) and obese: 11.6% (95% CI: 10.2%-13.1%)].

The socio-demographic characteristics of the study participants are presented in Table 2.
The majority of women were between 15 and 24 years of age (36.5%) and resided in an urban
area (63.2%), Province No. 3 (22.3%), and the Terai region (49.5%). Around one-third (34.0%)
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Population in Nepal (383 clusters)

Urban (184 Clusters) Rural (199 Clusters)
\ 4 \ 4
5,520 household 5,970 household
A 4 Y

11,490 household selected primarily

:

11,473 household selected finally

:

11,203 household occupied

:

11,040 household interviewed

:

13,089 eligible women

v

12,862 eligible women interviewed

|

536 women were pregnant and excluded
252 women delivered two months before and excluded
6,034 women did not have height and weight recorded

9 women had other variables missing

|

6,031 women were included in the final analysis

Fig 1. Steps of sample selection in the final analysis.
https://doi.org/10.1371/journal.pone.0228862.g001

of the participants did not receive any formal education, while an almost similar proportion
(35.5%) completed secondary education. Around three-fifths of them were employed at the
time of the survey (58.9%) and had fewer than or equal to five members in their household
(61.8%). The highest proportion of them belonged to the richer wealth quintile (22.6%); how-
ever, around 36% of the study participants belonged to the lowest two wealth quintiles. More
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Table 2. Prevalence of overweight and obesity in the sample population across the explanatory variables, NDHS 2016.

Variable n % BMI Status (%) in kg/m®

BMI <23 23> BMI <27.5 BMI >27.5
Age Group (years)**
15-24 2199 36.5 83.0 14.5 2.6
25-34 1834 30.4 58.0 27.9 14.1
35-49 1998 33.1 50.8 29.9 19.3
Place of Residence***
Urban 3814 63.2 60.4 24.9 14.7
Rural 2217 36.8 72.2 21.5 6.3
Province of Residence***
Province No. 1 1022 17.0 60.1 25.8 14.1
Province No. 2 1162 19.3 80.0 14.5 5.5
Province No. 3 1345 22.3 50.0 29.8 20.3
Province No. 4 604 10.0 51.6 31.9 16.4
Province No. 5 1023 16.9 66.9 244 8.6
Province No. 6 343 5.7 76.5 19.7 3.8
Province No. 7 532 8.8 80.6 15.8 3.6
Ecological Region of Residence™**
Mountain 361 6.0 65.2 25.6 9.3
Hill 2687 44.6 58.7 26.5 14.8
The Terai 2983 49.5 70.1 20.9 9.0
Highest Educational Status™**
No Formal Education 2050 34.0 67.1 23.2 9.7
Primary 980 16.3 57.7 27.6 14.7
Secondary 2141 35.5 67.3 21.6 11.2
Higher 860 14.3 60.8 255 13.8
Currently Employed*
Yes 3552 58.9 62.7 25.3 12.0
No 2479 41.1 67.6 21.3 11.1
Household Wealth Status ***
Poorest 1024 17.0 76.6 20.4 3.0
Poorer 1142 18.9 71.6 22.0 6.4
Middle 1221 20.2 73.1 20.5 6.5
Richer 1363 22.6 63.8 24.3 11.9
Richest 1281 21.2 42.1 30.1 27.7
Marital Status™**
Single 1340 22.2 85.2 12.6 2.2
Currently Married 4514 74.9 59.0 26.5 14.5
Separated/Divorced/Widowed 177 2.9 55.7 349 9.4
Parity***
0 1733 28.7 81.6 14.6 3.8
1 888 14.7 63.3 23.9 12.8
2 1335 22.1 49.5 31.3 19.2
3 919 15.2 56.7 27.0 16.3
>3 1156 19.2 64.6 25.6 9.8
Number of Household Members***
<5 3728 61.8 60.8 26.0 13.2
>5 2303 38.2 71.0 19.9 9.1

(Continued)
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Table 2. (Continued)

Variable

Frequency of Watching Television™**
Not at all
Less than once a week

At least once a week

NDHS: Nepal Demographic and Health Survey
*p-value <0.05,
**p-value <0.01,

Hok ok

p-value <0.001, derived from chi-square test.

https://doi.org/10.1371/journal.pone.0228862.t002

n % BMI Status (%) in kg/m2

BMI <23 23> BMI <27.5 BMI >27.5
1730 28.7 75.8 18.9 5.3
1250 20.7 69.5 22.6 7.9
3051 50.6 56.5 26.8 16.7

than a quarter (28.7%) of the study participants were nulliparous, while 19.2% had a parity of
more than three. Around half of the women (50.6%) reported watching television at least once
a week, whereas more than one-fourth (28.7%) of them did not watch television at all.

The proportion of study participants who watched television at least once a week was signif-
icantly higher in the urban area compared to the rural area (urban: 60.0% vs. rural: 34.5%, p-
value <0.0001).

Significant differences were found among the BMI of women across all the covariates. The
prevalence of overweight and obesity was highest among women aged 35-49 years (p-value
<0.001), residing in Province No. 3 (p-value <0.001), and in the Hill region (p-value <0.001).
Urban areas had a higher prevalence of overweight and obesity compared to rural areas (over-
weight: urban 24.9% vs. rural 21.5%; obesity: urban 14.7% vs. rural 6.3%; p-value <0.001).
Women who attained primary education only had the highest prevalence of overweight and
obesity (p-value <0.001). The prevalence of overweight and obesity significantly increased
with wealth index and nearly three-fifths of the women from the richest quintiles were over-
weight (30.1%) or obese (27.7%). Plausibly, women who watched television at least once a day
had a higher prevalence of overweight and obesity than other groups (p-value <0.0001)

(Table 2).

In the ordered logistic regression model, the normal weight category (BMI <23 kg/m?) was
held as the reference group. In the final multivariable model, after adjusting for age, place and
region of residence, wealth index, highest educational status, current employment status, par-
ity, and number of household members, it was found that urban women who watched televi-
sion at least once a week were 40% more likely to be overweight or obese than those who did
not watch television at all (AOR: 1.4, 95% CI: 1.1-1.7; p-value <0.01). Conversely, no signifi-
cant association between overweight and obesity and the frequency of watching television was
observed among rural women. Overall, women who watched television at least once a week
were 1.3 times more likely to be overweight or obese in comparison to women who never
watched television (AOR: 1.3, 95% CI: 1.0-1.7; p-value <0.05). (Table 3). The detailed logistic
regression models are shown in Supplementary Table 1-3 (S1 File). Logistic regression using a
traditional BMI cutoff also revealed the same findings (S1 File). No significant multicollinear-
ity was observed in the final model.

Discussion

To the best of our knowledge, this is the first study from Nepal that has investigated the associ-
ation between frequency of television watching and overweight and obesity in women of
reproductive age using a nationally representative sample. The study found that in the case of
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Table 3. Association between the frequency of watching television and overweight and obesity among reproduc-
tive age women in Nepal, NDHS 2016.

Frequency of Watching Television COR (95% CI) AOR (95% CI)
In Urban Area:

Not at all Ref Ref

Less than once a week 1.1 (0.9-1.4) 1.1 (0.8-1.4)
At least once a week 1.8%** (1.5-2.2) 1.4** (1.1-1.7)
In Rural Area:

Not at all Ref Ref

Less than once a week 1.0 (0.8-1.3) 1.0 (0.7-1.3)
At least once a week 1.4** (1.1-1.9) 1.1(0.8-1.5)
Total:

Not at all Ref Ref

Less than once a week 1.1(0.9-1.3) 1.2 (0.9-1.5)
At least once a week 1.7%%(1.5-2.0) 1.3* (1.0-1.7)

NDHS: Nepal Demographic and Health Survey

COR: Crude Odds Ratio

CI: Confidence Interval

AOR: Adjusted Odds Ratio

*p-value<0.05,

**p-value<0.01,

***p-value<0.001

Results are based on ordered logistic regression and adjusted for age, place of residence, province of residence,
ecological region of residence, highest educational status, current employment status, wealth index, parity, and

number of household members. The BMI <23 kg/m” group was held as the reference group.

https://doi.org/10.1371/journal.pone.0228862.t1003

urban Nepalese women, those who watched television at least once a week were more likely to
be overweight and obese compared to those who did not watch at all. This association was not
statistically significant among rural women.

The study found that roughly one in three women (35%) of reproductive age in Nepal were
either overweight or obese. This is almost similar to the prevalence of overweight and obesity
(measured using the Asia-specific cutoff and a nationally representative sample) among
women of reproductive age in neighboring South Asian countries, including Bangladesh
(36%), Pakistan (39%), and Myanmar (38.7%) [16,36,37]. The prevalence of overweight and
obesity was higher among women who were older, residing in Province No. 3, residing in the
Hill region, were educated up to the primary level, and belonged to the richest wealth quintiles.
All of these findings are consistent with previous studies conducted in Nepal and in neighbor-
ing India and Pakistan [14,38,39]. In general, the prevalence of overweight and obesity was
found to be higher among urban women compared to rural women, which is also consistent
with findings from earlier studies conducted in Nepal and other South Asian countries
[16,36,21]. It was also found that the frequency of watching television at least once a week is
higher among urban women compared to rural women. Similar findings were also made in
Bangladesh and Myanmar [14,16]. Potential explanations for this phenomenon include a
higher and more stable coverage of electricity, as well as the availability of more diverse satellite
television channels [15.16].

The current study found a positive association between watching television once a week
and overweight and obesity among women of reproductive age, which is consistent with
findings from Bangladesh and Myanmar [14,16]. A study of Nepalese adolescents found that
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watching television more than two hours per day increased the risk of becoming overweight
by nine times compared to those who watched television less than two hours a day [39]. Sim-
ilar associations were observed in Western countries, such as Australia and the United States
[12,13], as well as in Asian countries, such as Iran and China [11,40]. In this study, the associ-
ation between watching television once a week and overweight and obesity was significant in
the urban area, but not in the rural area. This was due to the overall higher frequency of
television watching in the urban area. Watching television replaces time for physical activity
and thus predisposes any person towards a sedentary lifestyle [41]. Furthermore, advertise-
ments for energy-dense and unhealthy foods are more effective on and more likely to reach
those watching television for longer. This increases their probability of purchasing and con-
suming the advertised obesogenic foods, which combined with an already sedentary lifestyle,
increases the risk of being overweight or obese [13]. A recent study found that around 25%
of the advertisements broadcast in Indian and Nepalese television are for junk food [42].

The availability and accessibility of fast food chains, restaurants, and shopping malls promot-
ing junk food is higher in urban areas [43]. Moreover, there is increased compulsory physical
activity for rural people due to the often less developed transportation systems and the
increased involvement in manual labor [14]. This may be one reason that watching television
at least once a week was not found to be significantly associated with overweight and obesity
among rural women.

The higher burden of overweight and obesity is a public health problem in Nepal, which
plays a role in the increasing burden of NCDs in the country. Currently, nearly three-fifths
of the total disease burden is attributable to NCDs [44]. The health system of Nepal is more
focused on curative measures, rather than preventive measures [44]. Preventive programs
should be strengthened in order to reduce the burden of overweight and obesity and thus
ultimately reducing the overall burden of NCDs. Health promotion programs focusing on
women of reproductive age should incorporate the importance of physical activity and less
‘sitting time’ for television watching, especially in the urban area. Future research should
use a nationally representative sample to assess whether this association exists in men and
adolescents.

This study has several strengths. First, a nationally representative sample was used for this
study and therefore the findings of this study are generalizable to the target population. Sec-
ond, the response rate of this study was high (96%). Third, NDHS 2016 utilized validated
questionnaires, calibrated measurement tools, and highly trained data collectors, all of which
limited the possibility of measurement error. However, the study had some limitations as well.
Due to the cross-sectional nature of the survey, we cannot draw a causal relationship between
the frequency of television watching with overweight and obesity. Further, the data on fre-
quency of television watching was collected on a scale of weeks, rather than hours or days,
which limited our scope for further comprehensive or nuanced analysis. NDHS 2016 also did
not collect data on physical activity level, dietary habits, or frequency of using other devices
like computers and cellphones, hindering the inclusion of those possible covariates in our
analyses.

Conclusion

The high burden of overweight and obesity in Nepal is a public health problem that warrants
immediate action. This study identified that watching television at least once a week is associ-
ated with overweight and obesity in women of reproductive age living in urban areas of Nepal.
Public health promotion programs in Nepal should make people aware of the adverse effects
of frequent television watching.

PLOS ONE | https://doi.org/10.1371/journal.pone.0228862 February 10, 2020 10/13


https://doi.org/10.1371/journal.pone.0228862

@ PLOS|ONE

Association between the frequency of television watching and overweight and obesity among women

Supporting information

S1 File. Supplementary tables.
(PDF)

Acknowledgments
We are grateful to the DHS program for providing access to the dataset.

Author Contributions

Conceptualization: Rajat Das Gupta, Mohammad Rashidul Hashan, Ipsita Sutradhar, Ibrahim
Hossain Sajal, Mohammad Rifat Haider, Malabika Sarker.

Data curation: Rajat Das Gupta.
Formal analysis: Rajat Das Gupta, Mehedi Hasan, Hemraj Joshi.

Investigation: Rajat Das Gupta, Shams Shabab Haider, Mehedi Hasan, Ipsita Sutradhar, Ibra-
him Hossain Sajal, Mohammad Rifat Haider, Malabika Sarker.

Methodology: Rajat Das Gupta, Shams Shabab Haider, Mohammad Rashidul Hashan, Mehedi
Hasan, Ipsita Sutradhar, Hemraj Joshi.

Project administration: Rajat Das Gupta.

Supervision: Mohammad Rifat Haider, Malabika Sarker.

Validation: Shams Shabab Haider, Mohammad Rashidul Hashan, Hemraj Joshi.
Visualization: Shams Shabab Haider, Mohammad Rashidul Hashan.

Writing - original draft: Rajat Das Gupta, Shams Shabab Haider, Mohammad Rashidul
Hashan.

Writing - review & editing: Rajat Das Gupta, Mehedi Hasan, Ipsita Sutradhar, Ibrahim Hos-
sain Sajal, Hemraj Joshi, Mohammad Rifat Haider, Malabika Sarker.

References

1. Webber L, Kilpi F, Marsh T, Rtveladze K, Brown M, McPherson K. High rates of obesity and non-com-
municable diseases predicted across Latin America. PloS One. 2012; 7(8):€39589. https://doi.org/10.
1371/journal.pone.0039589 PMID: 22912663

2. Basen-Engquist K, Chang M. Obesity and cancer risk: recent review and evidence. Curr Oncol
Rep.2011; 13(1):71-6. https://doi.org/10.1007/s11912-010-0139-7 PMID: 21080117

3. GBD 2017 Risk Factor Collaborators. Global, regional, and national comparative risk assessment of 84
behavioural, environmental and occupational, and metabolic risks or clusters of risks for 195 countries
and territories, 1990-2017: a systematic analysis for the Global Burden of Disease Study 2017. Lancet.
2018; 392(10159):1923-94. https://doi.org/10.1016/S0140-6736(18)32225-6 PMID: 30496105

4, Kanguru L, McCaw-Binns A, Bell J, Yonger-Coleman N, Wilks R, Hussein J. The burden of obesity in
women of reproductive age and in pregnancy in a middle-income setting: A population-based study
from Jamaica. PloS One. 2017; 12(12):e0188677. https://doi.org/10.1371/journal.pone.0188677 PMID:
29236710

5. Kim SY, England L, Wilson HG, Bish C, Satten GA, Dietz P. Percentage of gestational diabetes mellitus
attributable to overweight and obesity. Am J Public Health. 2010; 100(6):1047-52. hitps://doi.org/10.
2105/AJPH.2009.172890 PMID: 20395581

6. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in body-mass index, underweight, over-
weight, and obesity from 1975 to 2016: a pooled analysis of 2416 population-based measurement stud-
ies in 128.9 million children, adolescents, and adults. Lancet. 2017; 390(10113):2627—-42. https://doi.
org/10.1016/S0140-6736(17)32129-3 PMID: 29029897

PLOS ONE | https://doi.org/10.1371/journal.pone.0228862 February 10, 2020 11/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0228862.s001
https://doi.org/10.1371/journal.pone.0039589
https://doi.org/10.1371/journal.pone.0039589
http://www.ncbi.nlm.nih.gov/pubmed/22912663
https://doi.org/10.1007/s11912-010-0139-7
http://www.ncbi.nlm.nih.gov/pubmed/21080117
https://doi.org/10.1016/S0140-6736(18)32225-6
http://www.ncbi.nlm.nih.gov/pubmed/30496105
https://doi.org/10.1371/journal.pone.0188677
http://www.ncbi.nlm.nih.gov/pubmed/29236710
https://doi.org/10.2105/AJPH.2009.172890
https://doi.org/10.2105/AJPH.2009.172890
http://www.ncbi.nlm.nih.gov/pubmed/20395581
https://doi.org/10.1016/S0140-6736(17)32129-3
https://doi.org/10.1016/S0140-6736(17)32129-3
http://www.ncbi.nlm.nih.gov/pubmed/29029897
https://doi.org/10.1371/journal.pone.0228862

@ PLOS|ONE

Association between the frequency of television watching and overweight and obesity among women

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Bonita R, Magnusson R, Bovet P, Zhao D, Malta DC, Geneau R, et al. Country actions to meet UN com-
mitments on non-communicable diseases: a stepwise approach. Lancet. 2013; 381(9866):575-84.
https://doi.org/10.1016/S0140-6736(12)61993-X PMID: 23410607

Ministry of Health, Nepal, New ERA, ICF. Nepal Health Facility Survey 2015. Kathmandu, Nepal: Min-
istry of Health, Nepal; 2017. https://dhsprogram.com/pubs/pdf/SPA24/SPA24 pdf

Romieu |, Dossus L, Barquera S, Blottiére HM, Franks PW, Gunter M, et al. Energy balance and obe-
sity: what are the main drivers? Cancer Causes Control. 2017; 28(3):247-58. https://doi.org/10.1007/
$10552-017-0869-z PMID: 28210884

Bennett GG, Wolin KY, Viswanath K, Askew S, Puleo E, Emmons KM. Television viewing and pedome-
ter-determined physical activity among multiethnic residents of low-income housing. Am J Public
Health. 2006; 96(9):1681-5. https://doi.org/10.2105/AJPH.2005.080580 PMID: 16873736

Ghavamzadeh S, Khalkhali HR, Alizadeh M. TV viewing, independent of physical activity and obeso-
genic foods, increases overweight and obesity in adolescents. J Health Popul Nutr.2013; 31(3):334—42.
Available from: https://www.ncbi.nIm.nih.gov/pmc/articles/pmid/24288947/ https://doi.org/10.3329/
jhpn.v31i3.16825

Burke V, Beilin LJ, Durkin K, Stritzke WG, Houghton S, Cameron CA. Television, computer use, physi-
cal activity, diet and fatness in Australian adolescents. Int J Pediatr Obes. 2006; 1(4):248-55. https://
www.tandfonline.com/doi/abs/10.1080/17477160600984975?journalCode=ijpo20 PMID: 17907332

Chen C-Y, Pereira MA, Kim KH, Erickson D, Jacobs DR Jr, Zgibor JC, et al. Fifteen-Year Prospective
Analysis of Television Viewing and Adiposity in African American and Caucasian Men and Women: The
CARDIA Study. SAGE Open. 2015; 5(3):2158244015600480. https://doi.org/10.1177/
2158244015600480

Ghose B. Frequency of TV viewing and prevalence of overweight and obesity among adult women in
Bangladesh: a cross-sectional study. BMJ Open. 2017; 7(1):e014399. https://doi.org/10.1136/
bmjopen-2016-014399 PMID: 28143839

Das Gupta R, Haider SS, Sutradhar |, Hashan MR, Sajal IH, Hasan M, et al. Association of frequency of
television watching with overweight and obesity among women of reproductive age in India: Evidence
from a nationally representative study. PLoS One. 2019; 14(8):e0221758. https://doi.org/10.1371/
journal.pone.0221758 PMID: 31465465

Das Gupta R, Sajal IH, Hasan M, Sutradhar |, Haider MR, Sarker M. Frequency of television viewing
and association with overweight and obesity among women of the reproductive age group in Myanmar:
results from a nationwide cross-sectional survey. BMJ Open. 2019; 9(3):e024680. https://doi.org/10.
1136/bmjopen-2018-024680 PMID: 30898812

Muzzini E, Aparicio G. Urban growth and spatial transition in Nepal: An initial assessment. Washington
DC, USA: The World Bank; 2013. https:/elibrary.worldbank.org/doi/abs/10.1596/978-0-8213-9659-9.
in

Ghimire S, Mishra SR, Sharma A, et al. Geographic and socio-economic variation in markers of indoor
air pollution in Nepal: evidence from nationally-representative data. BMC Public Health. 2019; 19
(1):195. https://doi.org/10.1186/s12889-019-6512-z PMID: 30764804

Pradhan KM. A policy implementation of the federal constitution in Nepal. 2017. Kathmandu, Nepal:
Search for Common Ground. https://www.sfcg.org/wpcontent/uploads/2015/04/NEPAL-Issue_Papers-
Federalism.pdf.

Rawal LB, Kanda K, Mahumud RA, Joshi D, Mehata S, Shrestha N, et al. Prevalence of underweight,
overweight and obesity and their associated risk factors in Nepalese adults: Data from a Nationwide
Survey, 2016. PLoS One. 2018; 13(11):€0205912. https://doi.org/10.1371/journal.pone.0205912
PMID: 30399189

Aryal KK, Mehata S, Neupane S, Vaidya A, Dhimal M, Dhakal P, et al. The Burden and Determinants of
Non-Communicable Diseases Risk Factors in Nepal: Findings from a Nationwide STEPS Survey. PLoS
One. 2015; 10(8):e0134834. hitps://doi.org/10.1371/journal.pone.0134834 PMID: 26244512

Ministry of Health, Nepal, New ERA, ICF. Nepal Demographic and Health Survey 2016. Kathmandu,
Nepal: Ministry of Health, Nepal; 2017. https://www.dhsprogram.com/pubs/pdf/fr336/fr336.pdf

WHO Expert Consultation. Appropriate body-mass index for Asian populations and its implications for
policy and intervention strategies. Lancet. 2004; 363(9403):157—-63. https://doi.org/10.1016/S0140-
6736(03)15268-3 PMID: 14726171

Rai A, Gurung S, Thapa S, Saville NM. Correlates and inequality of underweight and overweight among
women of reproductive age: Evidence from the 2016 Nepal Demographic Health Survey. PLoS One.
2019; 14(5):e0216644. https://doi.org/10.1371/journal.pone.0216644 PMID: 31075139

Gouda J, Prusty RK. Overweight and obesity among women by economic stratum in urban India. J
Health Popul Nutr. 2014; 32(1):79-88. PMID: 24847596

PLOS ONE | https://doi.org/10.1371/journal.pone.0228862 February 10, 2020 12/13


https://doi.org/10.1016/S0140-6736(12)61993-X
http://www.ncbi.nlm.nih.gov/pubmed/23410607
https://dhsprogram.com/pubs/pdf/SPA24/SPA24.pdf
https://doi.org/10.1007/s10552-017-0869-z
https://doi.org/10.1007/s10552-017-0869-z
http://www.ncbi.nlm.nih.gov/pubmed/28210884
https://doi.org/10.2105/AJPH.2005.080580
http://www.ncbi.nlm.nih.gov/pubmed/16873736
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/24288947/
https://doi.org/10.3329/jhpn.v31i3.16825
https://doi.org/10.3329/jhpn.v31i3.16825
https://www.tandfonline.com/doi/abs/10.1080/17477160600984975?journalCode=ijpo20
https://www.tandfonline.com/doi/abs/10.1080/17477160600984975?journalCode=ijpo20
http://www.ncbi.nlm.nih.gov/pubmed/17907332
https://doi.org/10.1177/2158244015600480
https://doi.org/10.1177/2158244015600480
https://doi.org/10.1136/bmjopen-2016-014399
https://doi.org/10.1136/bmjopen-2016-014399
http://www.ncbi.nlm.nih.gov/pubmed/28143839
https://doi.org/10.1371/journal.pone.0221758
https://doi.org/10.1371/journal.pone.0221758
http://www.ncbi.nlm.nih.gov/pubmed/31465465
https://doi.org/10.1136/bmjopen-2018-024680
https://doi.org/10.1136/bmjopen-2018-024680
http://www.ncbi.nlm.nih.gov/pubmed/30898812
https://elibrary.worldbank.org/doi/abs/10.1596/978-0-8213-9659-9.in
https://elibrary.worldbank.org/doi/abs/10.1596/978-0-8213-9659-9.in
https://doi.org/10.1186/s12889-019-6512-z
http://www.ncbi.nlm.nih.gov/pubmed/30764804
https://www.sfcg.org/wpcontent/uploads/2015/04/NEPAL-Issue_Papers-Federalism.pdf
https://www.sfcg.org/wpcontent/uploads/2015/04/NEPAL-Issue_Papers-Federalism.pdf
https://doi.org/10.1371/journal.pone.0205912
http://www.ncbi.nlm.nih.gov/pubmed/30399189
https://doi.org/10.1371/journal.pone.0134834
http://www.ncbi.nlm.nih.gov/pubmed/26244512
https://www.dhsprogram.com/pubs/pdf/fr336/fr336.pdf
https://doi.org/10.1016/S0140-6736(03)15268-3
https://doi.org/10.1016/S0140-6736(03)15268-3
http://www.ncbi.nlm.nih.gov/pubmed/14726171
https://doi.org/10.1371/journal.pone.0216644
http://www.ncbi.nlm.nih.gov/pubmed/31075139
http://www.ncbi.nlm.nih.gov/pubmed/24847596
https://doi.org/10.1371/journal.pone.0228862

@ PLOS|ONE

Association between the frequency of television watching and overweight and obesity among women

26.

27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

Chowdhury MA, Adnan MM, Hassan MZ. Trends, prevalence and risk factors of overweight and obesity
among women of reproductive age in Bangladesh: a pooled analysis of five national cross-sectional sur-
veys. BMJ Open. 2018; 8(7):e018468. https://doi.org/10.1136/bmjopen-2017-018468 PMID: 30030307

Filmer D, Pritchett LH. Estimating wealth effects without expenditure data—or tears: an application to
educational enrollments in states of India. Demography. 2001; 38(1):115-32. Available from: https://
www.jstor.org/stable/3088292 https://doi.org/10.1353/dem.2001.0003 PMID: 11227840

Jolliffe IT, Cadima J. Principal component analysis: a review and recent developments. Philos Trans A
Math Phys Eng Sci. 2016; 374(2065):20150202. https://doi.org/10.1098/rsta.2015.0202 PMID:
26953178

Centers for Disease Control and Prevention. Defining Adult Overweight and Obesity. https://www.cdc.
gov/obesity/adult/defining.html.

Goldstein H. Multilevel statistical models. 2nd ed. UK: University of Bristol; 2011.

Rabe-Hesketh S, Skrondal A. Multilevel and longitudinal modeling using. 3rd ed. USA: STATA press;
2008.

Hox JJ, Moerbeek M, Van de Schoot R. Multilevel analysis: Techniques and applications. 2nd ed. UK:
Routledge; 2017.

Maldonado G, Greenland S. Simulation study of confounder-selection strategies. Am J Epidemiol.
1993; 138(11):923—-36. Available from: https://www.ncbi.nlm.nih.gov/pubmed/8256780 https://doi.org/
10.1093/oxfordjournals.aje.a116813

Kutner M, Nachtsheim C, Neter J. Applied Linear Statistical Models. 4" edition. USA: McGraw-Hill;
2004.

Von EIm E, Altman DG, Egger M, Pocock SJ, Ggtzsche PC, Vandenbroucke JP, et al. The Strengthen-
ing the Reporting of Observational Studies in Epidemiology (STROBE) statement: guidelines for report-
ing observational studies. Ann Intern Med. 2007; 147(8):573-7. Available from: https://annals.org/aim/
fullarticle/737057/strengthening-reporting-observational-studies-epidemiology-strobe-statement-
guidelines-reporting-observational https://doi.org/10.7326/0003-4819-147-8-200710160-00010 PMID:
17938396

Biswas T, Uddin MJ, Mamun AA, Pervin S, Garnett SP. Increasing prevalence of overweight and obe-
sity in Bangladeshi women of reproductive age: Findings from 2004 to 2014. PLoS One.2017; 12(7):
e€0181080. https://doi.org/10.1371/journal.pone.0181080 PMID: 28753680

Janjua NZ, Mahmood B, Bhatti JA, Khan MI. Association of household and community socioeconomic
position and urbanicity with underweight and overweight among women in Pakistan. PLoS One. 2015;
10(4):e0122314. https://doi.org/10.1371/journal.pone.0122314 PMID: 25835540

Garg C, Khan SA, Ansari SH, Garg M. Prevalence of obesity in Indian women. Obes Rev. 2010; 11
(2):105-8. https://doi.org/10.1111/j.1467-789X.2009.00666.x PMID: 19793374

Piryani S, Baral KP, Pradhan B, Poudyal AK, Piryani RM. Overweight and its associated risk factors
among urban school adolescents in Nepal: a cross-sectional study. BMJ Open.2016; 6(5):e010335.
https://doi.org/10.1136/bmjopen-2015-010335 PMID: 27207624

XuF, LiJ, Ware RS, Owen N. Associations of television viewing time with excess body weight among
urban and rural high-school students in regional mainland China. Public Health Nutr. 2008; 11(9):891—
6. https://doi.org/10.1017/S1368980007001280 PMID: 18005491

Strasburger VC. Children, adolescents, obesity, and the media. Pediatrics. 2011; 128:201-8. hitps://
doi.org/10.1542/peds.2011-1066 PMID: 21708800

Resource Centre for Primary Health Care. Rapid Assessment on Media Coverage of Junk Food and its
Content Analysis on Selected Nepali and Indian Television Channels. Kathmandu, Nepal: Resource
Centre for Primary Health Care (RECPHEC), Kathmandu, 2014. https://healthbridge.ca/images/
uploads/library/Final__Junk_Food_Study.pdf

Subedi YP, Marais D, Newlands D. Where is Nepal in the nutrition transition? Asia Pac J Clin Nutr.
2017; 26(2):358-67. https://doi.org/10.6133/apjcn.112015.10 PMID: 28244717

Sharma SR, Page R, Matheson A, Lambrick D, Faulkner J, Mishra SR. Non-communicable disease
prevention in Nepal: systemic challenges and future directions. Glob Health Promot.
2017:1757975917720800. https://doi.org/10.1177/1757975917720800 PMID: 28862520

PLOS ONE | https://doi.org/10.1371/journal.pone.0228862 February 10, 2020 13/13


https://doi.org/10.1136/bmjopen-2017-018468
http://www.ncbi.nlm.nih.gov/pubmed/30030307
https://www.jstor.org/stable/3088292
https://www.jstor.org/stable/3088292
https://doi.org/10.1353/dem.2001.0003
http://www.ncbi.nlm.nih.gov/pubmed/11227840
https://doi.org/10.1098/rsta.2015.0202
http://www.ncbi.nlm.nih.gov/pubmed/26953178
https://www.cdc.gov/obesity/adult/defining.html
https://www.cdc.gov/obesity/adult/defining.html
https://www.ncbi.nlm.nih.gov/pubmed/8256780
https://doi.org/10.1093/oxfordjournals.aje.a116813
https://doi.org/10.1093/oxfordjournals.aje.a116813
https://annals.org/aim/fullarticle/737057/strengthening-reporting-observational-studies-epidemiology-strobe-statement-guidelines-reporting-observational
https://annals.org/aim/fullarticle/737057/strengthening-reporting-observational-studies-epidemiology-strobe-statement-guidelines-reporting-observational
https://annals.org/aim/fullarticle/737057/strengthening-reporting-observational-studies-epidemiology-strobe-statement-guidelines-reporting-observational
https://doi.org/10.7326/0003-4819-147-8-200710160-00010
http://www.ncbi.nlm.nih.gov/pubmed/17938396
https://doi.org/10.1371/journal.pone.0181080
http://www.ncbi.nlm.nih.gov/pubmed/28753680
https://doi.org/10.1371/journal.pone.0122314
http://www.ncbi.nlm.nih.gov/pubmed/25835540
https://doi.org/10.1111/j.1467-789X.2009.00666.x
http://www.ncbi.nlm.nih.gov/pubmed/19793374
https://doi.org/10.1136/bmjopen-2015-010335
http://www.ncbi.nlm.nih.gov/pubmed/27207624
https://doi.org/10.1017/S1368980007001280
http://www.ncbi.nlm.nih.gov/pubmed/18005491
https://doi.org/10.1542/peds.2011-1066
https://doi.org/10.1542/peds.2011-1066
http://www.ncbi.nlm.nih.gov/pubmed/21708800
https://healthbridge.ca/images/uploads/library/Final__Junk_Food_Study.pdf
https://healthbridge.ca/images/uploads/library/Final__Junk_Food_Study.pdf
https://doi.org/10.6133/apjcn.112015.10
http://www.ncbi.nlm.nih.gov/pubmed/28244717
https://doi.org/10.1177/1757975917720800
http://www.ncbi.nlm.nih.gov/pubmed/28862520
https://doi.org/10.1371/journal.pone.0228862

