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Abstract

Background

Media utilization has been identified as an important determinant of tobacco use. We exam-
ined the association between self-reported tobacco use and frequency of mass media utili-
zation by women and men in nine low-to middle-income sub-Saharan African countries.

Methodology/Principal Findings

Data for the study came from Demographic and Health Surveys conducted in Burkina Faso,
Ethiopia, Liberia, Lesotho, Malawi, Swaziland, Uganda, Zambia and Zimbabwe over the peri-
od 2006—2011. Each survey population was a cross-sectional sample of women aged 15-49
years and men aged 15-59 years, with information on tobacco use and media access being
obtained by face-to-face interviews. An index of media utilization was constructed based

on responses to questions on the frequency of reading newspapers, frequency of watching
television and frequency of listening to the radio. Demographic and socioeconomic variables
were considered as potentially confounding covariates. Logistic regression models with
country and cluster specific random effects were estimated for the pooled data.

Results

The risk of cigarette smoking increased with greater utilization to mass media. The use of
smokeless tobacco and tobacco use in general declined with greater utilization to mass
media. The risk of tobacco use was 5% lower in women with high media utilization com-
pared to those with low media utilization [Adjusted Odds Ratio (AOR) = 0.95, 95% confi-
dence interval (CI):0.82—1.00]. Men with a high media utilization were 21% less likely to use
tobacco compared to those with low media utilization [AOR = 0.79, 95%CI = 0.73-0.85]. In
the male sample, tobacco use also declined with the increased frequency of reading news-
papers (or magazines), listening to radio and watching television.

Conclusions

Mass media campaigns, conducted in the context of comprehensive tobacco control pro-
grammes, can reduce the prevalence of tobacco smoking in sub-Saharan Africa. The reach,
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intensity, duration and type of messages are important aspects of the campaigns but need to
also address all forms of tobacco use.

Introduction

Tobacco use occurs throughout the world and is accompanied by a host of diseases that threaten
the health and shorten the life of the user [1-6]. An estimated 1.3 billion people worldwide are
smokers; the majority of whom started smoking in adolescence and continued throughout their
life. It is further estimated that half of the world’s smokers will lose their life through tobacco re-
lated disease by the time they reach middle age. Tobacco related diseases currently kill approxi-
mately 5 million people per year, and if unabated, will increase to 10 million deaths each year by
the year 2020. An estimated 70% of these deaths will be in developing countries [7].

Studies have suggested a decline in the use of cigarette and other tobacco products in high-
income countries. There is, at the same time, evidence of a marked growth in cigarette use in
middle and low-income countries [8-10]. Despite this increase occurring primarily among
men, there is an upsurge in marketing strategies that target women in sub-Saharan Africa
(SSA) [11-13]. These strategies are an attempt to capitalise on the global empowerment drive
that has led to improved socioeconomic and sociocultural conditions for women. Increased
tobacco use within Sub-Saharan Africa differs from other regions of the world in that it is still
in its early stages. Globally, the highest rates of tobacco use and tobacco-related deaths are
observed in America, with Africa having the lowest rates of tobacco-related deaths: below 5%
among men and below 1% among women [14].

In the past two decades, numerous studies have been conducted with the express aim of
identifying the key determinants of smoking and tobacco use [15-25]. Tobacco dependence
and the associated difficulties of quitting are blamed on several psychosocial, environmental,
and biological factors plus the pharmacological effects of nicotine [26], a substance that is now
widely recognized as being highly addictive [27]. Environmental influences, including peer and
familial influences have been identified as the strongest contributors in determining how and
when cigarette experimentation occurs amongst young people. Additionally, there is growing
support in the literature confirming the hypothesis that genetic influences also underlie the ini-
tiation and lifetime use of tobacco [28-31].

The WHO Framework Convention on Tobacco Control (WHO FCTC) was a worldwide
response to the globalisation of the tobacco epidemic [32]. The FCTC requires State Parties to
adopt and implement tobacco control measures, including but not limited to the following:
packaging and health warning labels on tobacco products; bans on tobacco advertising, promo-
tion and sponsorship; measures to protect people from tobacco smoke; tobacco tax and price
increases; regulation of the contents of tobacco products; regulation of tobacco product disclo-
sure; support for economically viable alternatives; measures to curb illicit trade in tobacco
products; liability provisions and others [33]. Despite existing bans on advertisements, young
and old people in low and mid-income countries continue to be exposed to tobacco products
through the media such as movies, the internet, and magazines which are imported from other
countries [10].

The role of mass media in fuelling or deterring the upsurge in tobacco use has been extensive-
ly investigated within the context of developed countries [34-37]. Within these settings there is
evidence to suggest a rise in tobacco usage with increasing media utilization [14]. Individuals in
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developed countries have better access to mass media and education compared to their counter-
parts in low and middle-income countries.

The role played by the utilization of the mass media in driving or curbing the tobacco epi-
demic in low and middle-income countries, especially SSA, has had limited coverage in the lit-
erature. In this study, we used data from the Demographic and Health Surveys conducted in 9
African countries over the period 2006-2011 to provide estimates of the magnitude and distri-
bution of tobacco use by men and women in the sub-Saharan African region. The study also in-
terrogates the complex relationship that exists between tobacco use and media use in these sub
Saharan African (SSA) countries, adjusting for socioeconomic and demographic factors.

Methods
Ethical considerations

This study was based on secondary data with all participant identifiers removed. Survey proce-
dures and instruments were approved by the Scientific and Ethical Review Committee of Medi-
cal Research Institutes in each of the countries, and by the Ethics Committee of the Opinion
Research Corporation Macro International Incorporated (ORC Macro Inc.), Calverton, USA.
Ethical permission for use of the data in the present study was obtained from ORC Macro Inc.
Details concerning the data-collection protocols are available on the Measures Demographic
and Health Surveys (DHS) website (http://www.measuredhs.com).

Data Source

The data for this study came from Demographic and Health Surveys (DHS) conducted in 9 SSA
countries between 2004 and 2011 [38-46]. The countries selected were Burkina Faso, Ethiopia,
Liberia, Lesotho, Malawi, Swaziland, Uganda, Zambia and Zimbabwe. While DHS surveys have
been conducted in more than 80 countries, only in these 9 countries were the respondents asked
about their experiences of both tobacco use and media utilization. The target population in each
survey women aged 15-49 years and men aged 15-59 years. The data used in this study is avail-
able, on request, from the Measures Demographic and Health Surveys (DHS) website (http://
www.measuredhs.com).

Sampling Plan

The DHS employs a multistage stratified design with probabilistic sampling with each house-
hold having an equal probability of selection. Every survey was stratified by urban and rural
status and additionally by country-specific geographic or administrative regions. Detailed sam-
pling plans are available from survey final reports [38-46].

Study population and sample size

The study population consisted of women aged 15-49 years (n = 101,316) and men aged 15-59
years (n = 58,146) from 76,131 households in 4119 clusters within the 9 countries. Of the 9
countries, 4 were selected on the basis of having imposed bans on tobacco advertising, promo-
tion and sponsorship in at least 4 of the following 7 areas: national television and radio; inter-
national television and radio; local newspapers; international newspapers; billboards; points of
sale; and the internet. These 4 countries were Burkina Faso, Ethiopia, Lesotho and Swaziland.
The other countries considered (Liberia, Malawi, Uganda, Zambia, and Zimbabwe) had no
bans imposed on the advertising, promotion and distribution of tobacco [33].
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Variables

The response variables

The primary questions used to construct the response variables of interest required the respon-
dent to indicate whether they currently: used tobacco (in any form); smoked cigarettes; and used
snuff (or smokeless tobacco). Based on these variables, 3 dichotomous response variables (Smoking
status, cigarette smoking status and use of smokeless tobacco status) were created. Each response
variable took the value 1 if a respondent used the form of tobacco in the question, or 0 otherwise.

Indicator of mass media utilization

Media utilization indices were constructed for both the male and female samples using princi-
pal component factor analysis [47]. Three media utilization questions were posed to the re-
spondents concerning: frequency of reading newspapers or magazines; frequency of listening to
the radio; and frequency of watching television. To each of these questions respondents gave
scores of 0 if ‘not at all’; 1 if ‘less than once a week’; 2 if “at least once a week’ and 3 if ‘almost
every day’. Each media utilization question was assigned a weight or factor score generated
through principal components’ analysis. The resulting media utilization score was then stan-
dardised in relation to a standard normal distribution with a mean of zero and a standard devi-
ation of one. These standardised scores are then used to create the break points that define
media utilization tertiles as Lowest, Medium, and High. For both samples, the three media utili-
zation items yielded a single factor (Table 1). In the female sample, the factor solution ex-
plained 57% of the total variance, while the factor solution in the male sample explained 55%
of the total variance. The reliability of the media utilization index was accessed using Cron-
bach’s alpha [48] statistics for both the female (Cronbach’s alpha = 0.77, M = 4.55, SD = 2.96)
and male (Cronbach’s alpha = 0.82, M = 5.42, SD = 3.03) samples.

Other covariates

The other covariates included in the analysis were respondent’s age, region of residence, type
of place of residence (rural or urban), religion, education, occupation and socioeconomic
status.

Analysis approach

A bivariate cross tabulation was carried out and rates of tobacco utilization were calculated for
each category of the covariates (media utilization, age, region, place of residence, education, re-
ligion, occupation and socioeconomic status. Pearson’s Chi-square statistic was used to test for
bivariate association between the outcomes of interest and the covariates identified.

Table 1. Principal component factor analysis of media utilization.

Female sample Male sample

Item Factor 1 Factor 1
Frequency of reading newspapers or magazines 0.78 0.78
Frequency of listening to radio 0.67 0.68
Frequency of watching television 0.76 0.77
Eigenvalues 1.64 1.66
Variance explained 54.75 55.44
Cronbach’s alpha 0.77 0.78

doi:10.1371/journal.pone.0117219.t001
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Generalized linear mixed effects models (GLMM:s) with logit link functions and country
specific random effects were fitted to the male and female datasets separately using the melogit
command in STATA [49]. Five models were fitted to each of the data sets. Model 1 was a
GLMM with the media utilization index as the primary covariate. Model 2, 3 and 4 were
GLMMs with frequency of reading newspapers/magazines, frequency of listening to radio, and
frequency of watching television, respectively, as primary covariates. Finally, Model 5 was a
GLMM with frequency of listening to radio, and frequency of watching television, along with
the other possible confounding covariates included.

Results
Summary analysis

Table 2 presents the results of the bivariate analysis. The prevalence of tobacco use was 20.0%
and 3.1% in the male and female samples, respectively. Prevalence of cigarette smoking in the
male sample was 18% and 1% in the women sample. The prevalence of snuff use in the female
sample, (1.6%), was marginally higher than in the male sample (1.1%).

The results suggest that a mere 3.6% of the women in the region read newspapers or maga-
zines every day and that 71.6% did not read print media material at all. The frequency of
watching television in this region was also very low. Less that 9% of the women in the pooled
sample indicated that they watched television almost every day and yet another 63.5% indicat-
ed that they never watched television at all. The results suggested that radio was the most domi-
nant mass-medium among the 9 SSA countries considered. In the pooled sample, 25.5% of the
women indicated that they listened to radio almost every day. In the male sample, 36% of the
men listened to radio almost every day, 12% watched television every day and less than 10%
read newspapers or magazines every day.

There were significant national variations in tobacco use. In the female sample, tobacco use
was highest in Lesotho (11%), followed by Uganda (6%) and Burkina Faso (4%), while Zimba-
bwe (0.9%) had the lowest use of tobacco. In the male sample, the prevalence of tobacco use
was highest in Lesotho (34%), Zambia (24%) and Uganda (24%), and lowest in Ethiopia (17%).

In the female sample, the prevalence of tobacco use and cigarette smoking declined with in-
creasing media utilization. There was a non-linear relationship between snuff use and media
utilization. However, the prevalence of snuff use was lowest among those women with the
greatest media utilization. The incidence of tobacco use and snuff use was lowest among those
women who watched television almost every day. The rate of cigarette smoking was lower in
women who watched television almost every day compared to those who watched television at
least once a week or less than once a week.

In the male sample, the prevalence of snuff use and overall tobacco use declined with in-
creasing media utilization. The prevalence of cigarette smoking was lowest among those men
within the highest media utilization category. There was a significant decline in the prevalence
of tobacco use, cigarette smoking and snuff use with increasing frequency of television watch-
ing among men. In all three types of tobacco use categories considered, prevalence of use was
lowest among men who watched television almost every day.

Statistical modelling

Table 3 presents the results of generalized linear mixed effects modelling for the female sample.
Five separate models were considered. The first model investigated the impact of the media uti-
lization index on tobacco use. Tobacco use among women with high media utilization was 5%
lower than that for women with low media utilization. However, there was a marginally signifi-
cant association between media utilization and tobacco use, adjusting for the selected
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covariates. Tobacco use was 12% lower for women who listened to radio at least once a week
compared to those who never listened to radio at all. The results of this study suggest that the
reading of newspaper (or magazines) and the watching of television were not significant associ-
ation with tobacco use.

The results also suggested that tobacco use among women increased with increasing age
and was higher in urban areas compared to rural areas. There was also a decline in tobacco use
with increasing levels of education and socioeconomic status. Formerly married women were
more likely to use tobacco compared to women who had never married. However, there was
no significant difference in tobacco use between currently married women and women that
had never married. There was no association between religion and tobacco use, after adjusting
for the effect of other covariates. Tobacco use in countries where the FCTC recommendations
had been implemented was found to be higher than in countries that had not adopted the
FCTC recommendations.

Table 4 presents logistic regression results for the male sample. The results (adjusting for
the effects of other covariates) suggest that tobacco use declined with increased media utiliza-
tion as seen in the frequency of reading newspapers or magazines and watching television.

For the male population, tobacco use increased with age and was significantly higher in
urban areas. Tobacco use also declined significantly with increasing levels of education and so-
cioeconomic status. There were significant religious variations in tobacco use. Men of the Is-
lamic faith had a 20% higher risk of using tobacco compared to those of the Christian faith.
The results of this study further suggest that there is no significant difference in tobacco use be-
tween men in countries that have implemented the FCTC recommendations and those that
had not.

In addition, tobacco use was seen to be 15% and 10% higher among women and men, re-
spectively, in formal employment compared to those that were not employed.

Discussion

In this study, we used data from Demographic and Health surveys conducted in 9 SSA coun-
tries to investigate the relationship between tobacco use and media utilization. Mass media
messages are, in general, on the rise in SSA, through increased use and access to television and
radio, movies, newspapers and magazines, the internet and books, brochures and posters [7].
Media can be viewed as a powerful socialising force as it shapes views on what is acceptable
and attractive in our modern society [36]. Our results suggested that a very low percentage of
women aged 15-49 years in the SSA region access or utilize mass media facilities on a daily
basis. Radio, as suggested elsewhere in the literature [50], is still the dominant mass-medium in
the region with the widest geographical reach and greatest audience compared with television,
newspapers and other information and communication technologies (ICT's). The renaissance
enjoyed by radio has been attributed to greater democratisation in the region, market liberalisa-
tion and more affordable technologies [50].

We found a positive association between cigarette smoking and media utilization. This re-
sult concurs with others in the literature [35]. We also found a decline in the use of smokeless
tobacco with increased mass media use, a finding similar, to a great extent, to others in litera-
ture [51].

Current literature suggests that the tobacco epidemic has now expanded to, and become
more concentrated in, the world's low and middle-income countries (LMIC). This is partly due
to the expansion of the multinational tobacco industry's marketing efforts in Eastern Europe,
Asia, Africa, and Latin America [52]. Despite the low prevalence rates in these regions, there is
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need to draw lessons from the negative experiences associated with tobacco use in high-income
nations, so as avoid a repeat in LMICs.

Our study concurs with others in the literature that suggest that the prevalence of cigarette
smoking by women in Africa is generally very low [14] and that the prevalence of use of other
forms of tobacco is slightly higher but also very low. In line with other studies, women in urban
areas are more likely to use cigarettes and less likely to use other tobacco products than women
in rural areas [14]. As found in other studies, this study also noted that education lowers the
use of other forms of tobacco but less clearly lowers cigarette use. This study did not find any
association between religion and any of the forms of tobacco use.

Strengths and Limitations

In this study, information on the frequency of radio, newspaper/magazine and television use
were based on self-reported responses. The same also held for the responses given on the smok-
ing of cigarettes, pipes, chewing of tobacco and use of snuff. These could potentially be affected
by recall bias and by the tendency of respondents to give socially-desirable answers. The study
design was cross-sectional leading to conclusions of association as opposed to causality in most
cases. The data set used in this study was collected over the period 2004-2010 and it is possible
that a lot has changed since that period. The results, however, suggest strong correlations that
could be used to inform policy.

The finding regarding the impact of FCTC implementation on tobacco simply suggests that
implementing countries had a greater burden of tobacco use. To correctly assess the impact of
FCTC implementation on tobacco use, a longitudinal (as opposed to a cross-sectional) study
would be needed.

This study to a large extent utilized data on the respondent’s access to mass media. Future
research needs to capture both the access and content dimensions of media utilization to better
understand smoking patterns/behaviours and social influence. This will inform context related
anti-smoking campaigns and interventions in SSA.

Conclusions

In this study, we found a positive correlation between cigarette smoking and media exposure.
There was, however, an important inverse relationship between media utilisation and the use
of other forms of tobacco. This suggests a need to design tobacco control measures that target
the advertising, promotion and sponsorship of all forms of tobacco use, in addition to current
strategies that target smoking.

Overall, this study has strengthened the evidence that mass media campaigns, conducted in
the context of comprehensive tobacco control programmes, can reduce the prevalence of to-
bacco smoking, but that campaign reach, intensity, duration and message type may influence
success.

Author Contributions

Conceived and designed the experiments: TNOA. Performed the experiments: TNOA. Ana-
lyzed the data: TNOA. Wrote the paper: TNOA.

References

1.  Znaor A, Brennan P, Gajalakshmi V, Mathew A, Shanta V, et al. (2003) Independent and combined ef-
fects of tobacco smoking, chewing and alcohol drinking on the risk of oral, pharyngeal and esophageal
cancers in Indian men. International journal of cancer 105: 681-686. PMID: 12740918

PLOS ONE | DOI:10.1371/journal.pone.0117219  February 23, 2015 13/16


http://www.ncbi.nlm.nih.gov/pubmed/12740918

@’PLOS | ONE

Tobacco Use and Mass Media Utilization in SSA

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

WHO (2010) Gender, women and the tobacco epidemic. World Health Organization. Manila, Philip-
pines. 9241599510 9241599510. Available: http://www.who.int/tobacco/publications/gender/women_
tob_epidemic/en/. Accessed 2014 Jul 2.

Storer B, Peck J, Hansen KR, Weedin E, Craig L (2014) The Effects of Male Tobacco Use on Both
Total Motile Sperm Count and Pregnancy Rates in Intrauterine Insemination. Fertility and Sterility 101:
9. doi: 10.1016/j.fertnstert.2013.11.066

Said TM, Ranga G, Agarwal A (2005) Relationship between semen quality and tobacco chewing in
men undergoing infertility evaluation. Fertility and sterility 84: 649-653. PMID: 16169398

Kinzle R, Mueller MD, Hanggi W, Birkhduser MH, Drescher H, et al. (2003) Semen quality of male
smokers and nonsmokers in infertile couples. Fertility and sterility 79: 287-291. PMID: 12568836

Adair T, Hoy D, Dettrick Z, Lopez AD (2011) Trends in oral, pharyngeal and oesophageal cancer mor-
tality in Australia: the comparative importance of tobacco, alcohol and other risk factors. Australian and
New Zealand journal of public health 35:212-219. doi: 10.1111/j.1753-6405.2011.00700.x PMID:
21627720

Govender VG (2008) Health care workers' knowledge, attitudes and practices regarding prevention of
smoking in gold mine workers: The Faculty of Health Sciences, University of the Witwatersrand. PMID:
25506952

Bloch M, Althabe F, Onyamboko M, Kaseba-Sata C, Castilla EE, et al. (2008) Tobacco use and sec-
ondhand smoke exposure during pregnancy: an investigative survey of women in 9 developing nations.
American Journal of Public Health 98: 1833—-1840. doi: 10.2105/AJPH.2007.117887 PMID: 18309125

WHO (2007) Sifting the evidence: gender and global tobacco. World Health Organization. Geneva.
Available: http://www.who.int/tobacco/resources/publications/gender_tob_control_sifting/en/. Ac-
cessed 2014 Jul 2. doi: 10.1093/jxb/erm028 PMID: 25506957

Jha P, Chaloupka FJ (2000) Tobacco control in developing countries. Oxford: Oxford University
Press. PMID: 25506959

Amos A, Haglund M (2000) From social taboo to “torch of freedom”: the marketing of cigarettes to
women. Tobacco control 9: 3-8. PMID: 10691743

Kaleta D, Usidame B, Polanska K (2011) Tobacco advertisements targeted on women: creating an
awareness among women. Central European Journal of Public Health 19: 73—78. PMID: 21739895

Minh HV, Nga PTQ (2010) Tobacco use among women: gendered perspective to be included in global
tobacco control policies. Indian J Med Res 2010 131: 600-602. PMID: 20516528

Pampel F (2008) Tobacco use in sub-Sahara Africa: estimates from the demographic health surveys.
Social science & medicine 66: 1772—1783. doi: 10.1001/jama.2014.16363 PMID: 25626040

Alam A, Igbal A, Mohamud K, Laporte R, Ahmed A, et al. (2008) Investigating socio-economic-demo-
graphic determinants of tobacco use in Rawalpindi, Pakistan. BMC Public Health 8: 50. doi: 10.1186/
1471-2458-8-50 PMID: 18254981

Bettes BA, Dusenbury L, Kerner J, James-Ortiz S, Botvin GJ (1990) Ethnicity and psychosocial factors
in alcohol and tobacco use in adolescence. Child development 61: 557-565. PMID: 2344790

Flay BR (1993) Youth tobacco use: risks, patterns, and control. In Nicotine addiction: Principles and
management. New York: Oxford University Press. pp. 365-384.

Henningfield JE, Goldberg SR (1988) Pharmacologic determinants of tobacco self-administration by
humans. Pharmacology Biochemistry and Behavior 30: 221-226. PMID: 3051047

Kelishadi R, Mokhtari M, Tavasoli AA, Khosravi A, Ahangar-Nazari |, et al. (2007) Determinants of to-
bacco use among youths in Isfahan, Iran. International journal of public health 52: 173—179. PMID:
17958284

Kozlowski LT, Herman CP (1984) The Interaction of Psychosocial and Biological Determinants of To-
bacco Use: More on the Boundary Model1. Journal of Applied Social Psychology 14: 244-256.

Nemeth JM, Liu ST, Klein EG, Ferketich AK, Kwan MP, et al. (2012) Factors influencing smokeless to-
bacco use in rural Ohio Appalachia. Journal of community health 37: 1208-1217. doi: 10.1007/
$10900-012-9556-x PMID: 22427033

Panday S, Reddy SP, Ruiter RAC, Bergstrom E, De Vries H (2007) Determinants of smoking among
adolescents in the Southern Cape-Karoo region, South Africa. Health promotion international 22: 207—
217.PMID: 17584782

Simons-Morton B, Crump AD, Haynie DL, Saylor KE, Eitel P, et al. (1999) Psychosocial, School, and
Parent Factors Associated with Recent Smoking among Early-Adolescent Boys and Girls* 1,* 2,* 3.
Preventive medicine 28: 138—-148. PMID: 10048105

Strebel P, Kuhn L, Yach D (1989) Determinants of cigarette smoking in the black township population
of Cape Town. Journal of epidemiology and community health 43: 209-213. PMID: 2607296

PLOS ONE | DOI:10.1371/journal.pone.0117219  February 23, 2015 14/16


http://www.who.int/tobacco/publications/gender/women_tob_epidemic/en/
http://www.who.int/tobacco/publications/gender/women_tob_epidemic/en/
http://dx.doi.org/10.1016/j.fertnstert.2013.11.066
http://www.ncbi.nlm.nih.gov/pubmed/16169398
http://www.ncbi.nlm.nih.gov/pubmed/12568836
http://dx.doi.org/10.1111/j.1753-6405.2011.00700.x
http://www.ncbi.nlm.nih.gov/pubmed/21627720
http://www.ncbi.nlm.nih.gov/pubmed/25506952
http://dx.doi.org/10.2105/AJPH.2007.117887
http://www.ncbi.nlm.nih.gov/pubmed/18309125
http://www.who.int/tobacco/resources/publications/gender_tob_control_sifting/en/
http://dx.doi.org/10.1093/jxb/erm028
http://www.ncbi.nlm.nih.gov/pubmed/25506957
http://www.ncbi.nlm.nih.gov/pubmed/25506959
http://www.ncbi.nlm.nih.gov/pubmed/10691743
http://www.ncbi.nlm.nih.gov/pubmed/21739895
http://www.ncbi.nlm.nih.gov/pubmed/20516528
http://dx.doi.org/10.1001/jama.2014.16363
http://www.ncbi.nlm.nih.gov/pubmed/25626040
http://dx.doi.org/10.1186/1471-2458-8-50
http://dx.doi.org/10.1186/1471-2458-8-50
http://www.ncbi.nlm.nih.gov/pubmed/18254981
http://www.ncbi.nlm.nih.gov/pubmed/2344790
http://www.ncbi.nlm.nih.gov/pubmed/3051047
http://www.ncbi.nlm.nih.gov/pubmed/17958284
http://dx.doi.org/10.1007/s10900-012-9556-x
http://dx.doi.org/10.1007/s10900-012-9556-x
http://www.ncbi.nlm.nih.gov/pubmed/22427033
http://www.ncbi.nlm.nih.gov/pubmed/17584782
http://www.ncbi.nlm.nih.gov/pubmed/10048105
http://www.ncbi.nlm.nih.gov/pubmed/2607296

@’PLOS | ONE

Tobacco Use and Mass Media Utilization in SSA

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44.

Swan GE, Hudmon KS, Jack LM, Hemberger K, Carmelli D, et al. (2003) Environmental and Genetic
Determinants of Tobacco Use. Cancer Epidemiology Biomarkers & Prevention 12: 994-1005. doi: 10.
1111/jpi.12209 PMID: 25623733

Pomerleau OF, Collins AC, Shiffman S, Pomerleau CS (1993) Why some people smoke and others do
not: New perspectives. Journal of Consulting and Clinical Psychology 61: 723-731. PMID: 8245270

Dani JA, Balfour DJK (2011) Historical and current perspective on tobacco use and nicotine addiction.
Trends in neurosciences 34: 383-392. doi: 10.1016/j.tins.2011.05.001 PMID: 21696833

Boisvert D, Boutwell BB, Barnes J, Vaske J (2013) Genetic and environmental influences underlying
the relationship between low self-control and substance use. Journal of Criminal Justice 41:262-272.

McGue M, Elkins I, lacono WG (2000) Genetic and environmental influences on adolescent substance
use and abuse. American journal of medical genetics 96: 671-677. PMID: 11054776

Kendler KS, Schmitt E, Aggen SH, Prescott CA (2008) Genetic and environmental influences on alco-
hol, caffeine, cannabis, and nicotine use from early adolescence to middle adulthood. Archives of gen-
eral psychiatry 65: 674—682. doi: 10.1001/archpsyc.65.6.674 PMID: 18519825

Han C, McGue MK, lacono WG (1999) Lifetime tobacco, alcohol and other substance use in adolescent
Minnesota twins: univariate and multivariate behavioral genetic analyses. Addiction 94: 981-993.
PMID: 10707437

WHO (2003) Protocol to eliminate illicit trade in tobacco product. Geneva, Switzerland. Available: http://
www.who.int/fctc/protocol/en/. Accessed 2014 Jul 2.

Tumwine J (2011) Implementation of the Framework Convention on Tobacco Control in Africa: Current
Status of Legislation. International journal of environmental research and public health 8: 4312—-4331.
doi: 10.3390/ijerph8114312 PMID: 22163209

Arora M, Mathur N, Gupta VK, Nazar GP, Reddy KS, et al. (2012) Tobacco use in Bollywood movies, to-
bacco promotional activities and their association with tobacco use among Indian adolescents. Tobac-
co Control 21: 482-487. doi: 10.1136/tc.2011.043539 PMID: 21730099

Nunez-Smith M, Wolf E, Huang HM, Chen PG, Lee L, et al. (2010) Media exposure and tobacco, illicit
drugs, and alcohol use among children and adolescents: a systematic review. Substance Abuse 31:
174-192. doi: 10.1080/08897077.2010.495648 PMID: 20687006

Sargent JD (2005) Smoking in movies: impact on adolescent smoking. Adolesc Med Clin 16: 345-370.
PMID: 16111622

Sargent JD, Hanewinkel R (2009) Comparing the effects of entertainment media and tobacco market-
ing on youth smoking in Germany. Addiction 104: 815-823. doi: 10.1111/j.1360-0443.2009.02542.x
PMID: 19413793

Ministry of Health and Social Welfare, ICF Macro (2010) Lesotho demographic and health survey 2009-
Final report. Available: http://dhsprogram.com/publications/publication-FR241-DHS-Final-Reports.cfm.
Accessed 2014 Jul 2.

Institut National de la Statistique et de la Démographie (INSD) Ministére de I'Economie et des Fi-
nances, ICF-International (2010) Burkina Faso demographic and health survey 2010-Final report.
Available: http://dhsprogram.com/publications/publication-FR256-DHS-Final-Reports.cfm. Accessed
2014 Jul 2.

Central Statistical Office, Ministry of Health, University of Zambia, Tropical Diseases Research Centre,
ICF-International (2007) Zambia Demographic and Health Survey 2007 final report. Central Statistical
Office, Ministry of Health, University of Zambia, Tropical Diseases Research Centre and ICF-Interna-
tional. Calverton, Maryland, USA. Retrieved from http://www.dhsprogram.com/publications/publication-
fr211-dhs-final-reports.cfm. Accessed July 2, 2014.

Zimbabwe National Statistics Agency, ICF-International (2012) Zimbabwe Demographic and Health
Survey 2010-11 final report. Zimbabwe National Statistics Agency and ICF-International. Calverton,
Maryland, USA. Retrieved from http://dhsprogram.com/publications/publication-FR254-DHS-Final-

Reports.cfm. Accessed July 2, 2014.

Central Statistical Agency, ICF-International (2012) Ethiopian Demographic and Health Survey 2011
final report. Central Statistical Agency of Ethiopia and ICF-International Addis Ababa, Ethiopia and Cal-
verton, Maryland, USA. Retrieved from http://www.measuredhs.com/publications/publication-fr255-
dhs-final-reports.cfm. Accessed July 2, 2014.

Uganda Bureau of Statistics, ICF-International (2011) Uganda demographic and health survey 2011-
Final report. Available: http://dhsprogram.com/publications/publication-FR264-DHS-Final-Reports.cfm.
Accessed 2014 Jul 2.

Central Statistical Office, ICF-International | (2010) Swaziland demographic and health survey 2006—7-
Final report. Available: http://www.dhsprogram.com/publications/publication-FR202-DHS-Final-
Reports.cfm. Accessed 2014 Jul 2.

PLOS ONE | DOI:10.1371/journal.pone.0117219  February 23, 2015 15/16


http://dx.doi.org/10.1111/jpi.12209
http://dx.doi.org/10.1111/jpi.12209
http://www.ncbi.nlm.nih.gov/pubmed/25623733
http://www.ncbi.nlm.nih.gov/pubmed/8245270
http://dx.doi.org/10.1016/j.tins.2011.05.001
http://www.ncbi.nlm.nih.gov/pubmed/21696833
http://www.ncbi.nlm.nih.gov/pubmed/11054776
http://dx.doi.org/10.1001/archpsyc.65.6.674
http://www.ncbi.nlm.nih.gov/pubmed/18519825
http://www.ncbi.nlm.nih.gov/pubmed/10707437
http://www.who.int/fctc/protocol/en/
http://www.who.int/fctc/protocol/en/
http://dx.doi.org/10.3390/ijerph8114312
http://www.ncbi.nlm.nih.gov/pubmed/22163209
http://dx.doi.org/10.1136/tc.2011.043539
http://www.ncbi.nlm.nih.gov/pubmed/21730099
http://dx.doi.org/10.1080/08897077.2010.495648
http://www.ncbi.nlm.nih.gov/pubmed/20687006
http://www.ncbi.nlm.nih.gov/pubmed/16111622
http://dx.doi.org/10.1111/j.1360-0443.2009.02542.x
http://www.ncbi.nlm.nih.gov/pubmed/19413793
http://dhsprogram.com/publications/publication-FR241-DHS-Final-Reports.cfm
http://dhsprogram.com/publications/publication-FR256-DHS-Final-Reports.cfm
http://www.dhsprogram.com/publications/publication-fr211-dhs-final-reports.cfm
http://www.dhsprogram.com/publications/publication-fr211-dhs-final-reports.cfm
http://dhsprogram.com/publications/publication-FR254-DHS-Final-Reports.cfm
http://dhsprogram.com/publications/publication-FR254-DHS-Final-Reports.cfm
http://www.measuredhs.com/publications/p&ic;ublication-fr255-dhs-final-reports.cfm
http://www.measuredhs.com/publications/p&ic;ublication-fr255-dhs-final-reports.cfm
http://dhsprogram.com/publications/publication-FR264-DHS-Final-Reports.cfm
http://www.dhsprogram.com/publications/publication-FR202-DHS-Final-Reports.cfm
http://www.dhsprogram.com/publications/publication-FR202-DHS-Final-Reports.cfm

@’PLOS | ONE

Tobacco Use and Mass Media Utilization in SSA

45.

46.

47.
48.
49.

50.

51.

52.

National Statistical Office, ICF Macro (2010) Malawi demographic and health survey 2010-Final report.
Available: http://dhsprogram.com/publications/publication-FR247-DHS-Final-Reports.cfm. Accessed
2014 Jul 2.

Liberia Institute of Statistics and Geo-Information Services, Ministry of Health and Social Welfare, Na-
tional AIDS Control Program, ICF-International (2013) Liberia: DHS 2013—Preliminary Report. Liberia
Institute of Statistics and Geo-Information Services (LISGIS), Ministry of Health and Social Welfare, Na-
tional AIDS Control Program, ICF International. Calverton, Maryland, USA. Available: http:/
dhsprogram.com/publications/publication-PR39-Preliminary-Reports.cfm. Accessed 2014 Jul 2.

Mardia KV, Kent JT, Bibby JM (1979) Multivariate analysis: Academic press. PMID: 25121236
Cronbach LJ (1951) Coefficient alpha and the internal structure of tests. Psychometrika 16: 297-334.

Rabe-Hesketh S, Skrondal A (2008) Multilevel and longitudinal modeling using Stata: STATA press.
PMID: 25506952

Myers M (2008) Radio and Development in Africa. Available: http://r4d.dfid.gov.uk/PDF/Outputs/
ICT4D/Radio_and_Development_in_Africa_concept_paper.pdf.

Tafawa AO, Viswanath K, Kawachi |, Williams DR (2012) Mass media exposure, social stratification,
and tobacco consumption among Nigerian adults. Cancer Causes & Control 23: 45-55. doi: 10.3892/
mmr.2015.3261 PMID: 25625774

Glynn T, Seffrin JR, Brawley OW, Grey N, Ross H (2010) The globalization of tobacco use: 21 chal-
lenges for the 21st century. CA: a cancer journal for clinicians 60: 50—61 doi: 10.3322/caac.20052
PMID: 20097837

PLOS ONE | DOI:10.1371/journal.pone.0117219  February 23, 2015 16/16


http://dhsprogram.com/publications/publication-FR247-DHS-Final-Reports.cfm
http://dhsprogram.com/publications/publication-PR39-Preliminary-Reports.cfm
http://dhsprogram.com/publications/publication-PR39-Preliminary-Reports.cfm
http://www.ncbi.nlm.nih.gov/pubmed/25121236
http://www.ncbi.nlm.nih.gov/pubmed/25506952
http://r4d.dfid.gov.uk/PDF/Outputs/ICT4D/Radio_and_Development_in_Africa_concept_paper.pdf
http://r4d.dfid.gov.uk/PDF/Outputs/ICT4D/Radio_and_Development_in_Africa_concept_paper.pdf
http://dx.doi.org/10.3892/mmr.2015.3261
http://dx.doi.org/10.3892/mmr.2015.3261
http://www.ncbi.nlm.nih.gov/pubmed/25625774
http://dx.doi.org/10.3322/caac.20052
http://www.ncbi.nlm.nih.gov/pubmed/20097837


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


