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ABSTRACT 

 

  Mass media campaigns for family planning aim to increase contraception 

prevalence and promote smaller families by improving awareness and initiating social and 

behavior change. In areas with high fertility rates, the decision to adopt family planning is beset 

with uncertainty arising from compliance with social norms and a lack of awareness regarding 

contraception. While information regarding family planning can be gained formally through 

mass media, individuals also turn to interpersonal interactions to better understand social 

expectations and the experiences with contraceptive use of those around them. This thesis 

explores how the content and structure of these social networks mediate the relation between 

mass media exposure and family planning adoption, using data from the 1994 wave of the Kenya 

Diffusion and Ideational Change project. A series of binary probit regressions show that only 

using conventional controls and failing to account for network effects biases estimates. Further, 

for those with exposure to mass media, having a family planning network is associated with an 

increased probability of adopting family planning and for those with dense networks, mass media 

is beneficial as an additional source of information. Notwithstanding limitations to the analysis, 

the results imply that mass media campaigns designed to leverage social networks could increase 

uptake of contraception as the two information sources work to reinforce each other. 
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INTRODUCTION 

 

 Mass media campaigns on family planning have been a crucial intervention in the 

landscape of population control programs, primarily aimed at social and behavior change. It is thus 

that such campaigns have been identified by Family Planning 2020 (2017) as a ‘proven’ High 

Impact Practice by assessing evidence from studies around the world and is recommended for 

widespread implementation. Over the years approaches to designing media campaigns have 

changed drastically, with a shift towards social media as well as internet and television-based 

broadcasting. However, the theory of change remains the same (refer to Figure A.1 in Appendix), 

centered around providing knowledge, altering attitudes and creating a supportive social 

environment for increased uptake of contraception.  

The communication and diffusion literature has long recognized that interpersonal 

interactions and an individual’s social ties play a different and potentially complementary (but also 

sometimes contradictory) role in diffusing information in communities, alongside mass media 

(Abroms & Maibach, 2008). This prevalence of word-of-mouth information diffusion is 

particularly true in a developing country context where access to digital media and the internet 

remains comparatively low and reaching remote areas poses a challenge. These approaches 

elaborating on the combined role of social networks and mass media in information diffusion have, 

however, been largely theoretical (Montgomery, Casterline & Heiland, 1998). The nascent 

development of the economics of networks and availability of network data now offers an avenue 

to understand the interaction of mass media and social networks in an empirical manner.  

In high-fertility areas, family planning and contraception are unfamiliar practices with 

initially unknown risks and benefits. In this context, an individual’s decision to adopt family 

planning is one that is beset with uncertainty. For instance, one may be concerned about the social 
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acceptability of having a smaller family or about the side effects of using contraception. Seeing 

contraception as an ‘innovation’, theories regarding the diffusion of innovation (Rogers, 1962) 

posit that mass media and social networks can work together to provide information that allows 

individuals to overcome this uncertainty and increase uptake of contraception in the community.  

While mass media can work as a centrally controlled source providing accurate 

information, the social nature of uncertainty associated with adopting an innovation like 

contraception makes the role of social networks crucial.  This is because it is not just knowledge, 

but also social norms and risk perceptions that act as barriers to adopting family planning. The role 

that information plays in one’s decision-making process then, is not just limited to mass media but 

also extends to social networks.  

This thesis examines how network effects mediate the relationship between exposure to mass 

media campaigns and adoption of family. Using data from the 1994, Kenya Diffusion and 

Ideational Change Project, it explores how the content of interpersonal interactions and attitudes 

of network partners can temper this relationship. Understanding the interaction of these two 

sources of information - media campaigns and social networks – in one’s decision-making 

process can provide insight into the barriers to adopting family planning. It is hoped that this 

insight will contribute to improvements in mass media campaign design and evaluation as many 

newer campaigns are incorporating elements of social engagement with this goal.  
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BACKGROUND AND LITERATURE REVIEW 

Kenya’s Family Planning Policies  

At independence, Kenya stepped into the neo-Malthusian era and faced pressure from the 

international population movement to reduce its high population growth and fertility rate which 

was at eight births per woman and rising (UN World Population Prospects). Responding to advice 

from the Population Council, the Government incorporated family planning in the 1966-70 

development plan and the first program was implemented in 1967, integrated with maternal and 

child health services. However, progress was slow till the late 70s, when under Moi’s leadership 

family planning became a development priority. Funded by donors, including a grant from the 

World Bank, the National Council for Population Development was set up in 1982 and family 

planning policy efforts expanded significantly. Policy was directed towards improving access and 

quality of services as the number of family planning clinics increased substantially (Chimbwete, 

Watkins & Zulu, 2005) and quality was assessed to be adequate by the late 80s (Miller, Ndhlovu, 

Gachara & Fisher, 1991).  

Kenya also instituted Community-Based Distribution (CBD) of contraception in its efforts 

to improve access. This initiative provided access to contraception within communities, through 

community depots, women’s groups, traditional midwives and volunteers. By 1994, the CBD 

program was identified as a ‘strong national effort’ on a metric that measured the proportion of 

population reached and quality of service, amongst other indicators (Phillips, Greene & Jackson, 

1999).  

While these efforts addressed the issue of access, there was also a need for social and 

behavior change as the prevailing preference for large families and suspicion towards 
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contraception posed a challenge (Mott & Mott, 1980). This challenge was addressed through the 

medium of mass media campaigns.  

Mass Media Campaigns  

Mass media campaigns in the 1980s in Kenya were designed with the strategy of 

entertainment-education where awareness and information are provided through stories and 

characters that persuade viewers to alter attitudes and behaviours (Singhal & Rogers, 1999). These 

consisted of TV series such as Tushuariane, and radio shows such as Ushikwapo Shikimana and 

Mwenda Pole. Ushikwapo Shikimana for instance had a storyline based in a rural setting where 

characters faced relatable problems, the emotional appeal of which made the message of family 

planning more potent (Ligaga, 2005). These programs had considerable reach, with 65.9% married 

women having heard or read messages on family planning in 1989 (Westoff & Rodriguez, 1993). 

These shows were somewhat successful in altering behavior:  half the listeners of one such radio 

show reported talking to a friend or visiting the clinic after hearing the show (Advocates for Youth 

Media Project, 1994).  More generally, evidence suggests a significant and positive association 

between adopting contraception and exposure to family planning messages over mass media 

(Westoff & Rodriguez, 1993; Babalola, Figueroa, & Krenn, 2017; Wandiembe, Nabembezi & 

Biraro, 2015; Guilkey & Hutchinson, 2011).  

Social Networks and Family Planning 

At the most fundamental level, the decision to adopt family planning is characterized by 

uncertainty. These uncertainties may be regarding the methods of family planning, such as fears 

regarding side effects, or an inability to bear children in the future; or they may be about the 

acceptability of changed behavior in the community, such as having a smaller family than the 
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prevalent norm. Individuals in a community gather information through social networks to address 

these uncertainties. This occurs through two important processes – Social Learning and Social 

Influence (Casterline, 1996).  

Social learning is the process of gathering information by observing the attitudes, behaviors 

and outcomes of others in one’s network. In the example below from qualitative interviews 

conducted in the communities from which the sample for this thesis was drawn, the respondent 

gains information about the benefits of small families by observing the outcome of others.  

“There was famine in March. Those who had many children had a hard time. I saw that those like 

us who had few children were better off. Those who had many children were lamenting a lot.” 

Social influence is a desire to conform to the prevailing social norms for a sense of identity 

and to avoid conflict. It may, however, also take the form of authority, where leaders in a 

community or household dictate the norms others must follow. Social influence can thus place a 

constraint on choices available to an individual and can sway decision-making. Below is another 

example from the community, on social norms. 

“The woman who wants to komo nyuol (birth control) is called a prostitute. How can you want to 

komo nyuol while that is what brought you here? If God allows you to give birth, just give birth. 

There are many barren women who are longing for children and somebody is saying they do not 

want babies?'' 

Additionally, when the prevailing information in a network is negative, these interactions 

can reduce the likelihood of adopting contraception (Kohler, Behrman & Watkins, 2001). For 

instance, a respondent stated:  

I hear if you use them (birth control pills) you can even get a baby with two heads, or a child with 

one eye at the back. But that is only when you have not been told about it well. 

It is particularly in situations of misinformation such as these that seeding correct 

information in a reliable manner becomes important and can be addressed through mass media.  
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Aside from these channels through which social networks influence the decision to adopt 

family planning, participating in conversations also causes individuals to think deeper about the 

information they have, and thus networks may have a bearing even without the flow of any new 

information (Eveland, 2004).  

Social networks have been shown to have a statistically significant effect on practicing 

family planning in settings in Kenya, Ghana and Cameroon (Behrman, Kohler and Watkins 2002, 

using the same dataset as this thesis; Montgomery et al., 2001; Valente et al., 1997). Each of these 

studies found that respondents with network partners who approved of, used and encouraged the 

use of contraception were more likely to use contraception themselves. In Kenya, the odds of using 

contraception increased by more than 2 for individuals who had at least one network partner who 

used contraception. In qualitative interviews too, respondents have been shown to value the 

opinions and information provided by network partners more than impartial sources such as clinics 

and mass media, even when these partners are spreading misinformation owing to the trust they 

place in the relationship (Yee & Simon, 2010).  

The Interaction of Mass Media and Social Networks 

A longstanding theory in the communications literature regarding the interaction of mass 

media and networks is the Two-Step Flow theory on the process through which media campaigns 

generate interpersonal conversations (Lazarsfeld, Berelson & Gaudet, 1968). Originally, the theory 

posited that opinion leaders in a community were most likely to pay attention to media campaigns, 

and then they would diffuse the information to others. A modified version of this theory suggests 

that media plays an agenda-setting role, as conversations organically grow from hearing the 

messages. Evidence to support this version was found in the Gambia as those exposed to a radio 



7 
 

intervention were 20 percentage points more likely to have family planning based discussions with 

their spouse and 11 percentage points more likely with friends, than those who were not exposed 

to the program and these differences were statistically significant (Valente, Kim, Lettenmaier, 

Glass, & Dibba, 1994).  

On the other hand, networks can work to expand the reach of mass media programs 

‘indirectly’. As shown by Bouley, Storey and Sood (2002) using data from an intervention in 

Nepal, social networks extended media messages to those who had not heard the message 

themselves but knew someone who did. They found that including indirect exposure through 

networks, the reach of the program increased by 40% compared to a pure direct exposure. While 

knowledge regarding family planning was higher for those with direct exposure, the group that 

benefitted the most from media messaging were those who had both, direct and indirect exposure.  

In the adoption of an innovation, mass media and social networks have been documented 

to have different strengths. Whereas mass media is suited to knowledge provision on scale, 

especially when the content of the message is complex, interpersonal communication is better 

suited to initiating behavior change. The combination of the two provides an opportunity to seed 

correct information reliably through media and gradually change behavior through interpersonal 

interactions. In Bolivia, for instance, exposure to a media campaign was associated significantly 

with reproductive health knowledge and attitudes, but not with family planning intention or current 

use (Valente & Saba, 1998). Meanwhile, network participation was significantly associated with 

both intention and current use. The case in Bolivia also found that media exposure was treated as 

a substitute for networks by those who had few users in their networks and therefore needed 

additional sources of information. This substituting, rather than reinforcing the relationship 
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between mass media and social networks was also found to be true for campaigns that promote 

overall healthy lifestyles (anti-smoking, exercising etc.) (Lee, 2009).  

Recently, an effort has been made to design media campaigns that integrate a social 

network and interpersonal interactions component. For instance, NURHI in Nigeria links an 

entertainment-education campaign with radio listening groups led by volunteers who mobilize 

community members. Analysis of longitudinal data showed that perceptions among women 

regarding support for family planning in the community increased from 22.8% to 42.4% and this 

further translated into increased contraception usage (Kren et al., 2014).  

This thesis contributes to the existing literature in two ways. First from a policy design 

perspective, it adds to the body of work that examines the value of adding a social engagement 

component to mass media campaigns geared towards changing behavior. Second from an 

evaluation perspective, it examines the indirect impact of mass media campaigns, especially 

through social networks. The argument is that omitting network factors from models of mass media 

and contraception adoption lead to biased estimates (Behrman, Kohler & Watkins, 2002).  

CONCEPTUAL MODEL 

The decision-making process regarding adopting family planning, can be placed within 

two ideas. 

First, contraception can be thought of as an ‘innovation’, defined as an “idea, practice or 

object that is perceived as new” and so factors defining the spread of this innovation (i.e. an 

increased contraception prevalence rate) can be placed within the Diffusion of Innovation literature 

(Rogers, 1962).  The uncertainty and lack of awareness regarding family planning in high fertility 
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areas, are an inherent challenge to the diffusion of contraception use in the community. To adopt 

this innovation, people in a community will need to first gather knowledge regarding the 

functioning of contraception and the social acceptance of using it, and then be persuaded to adopt 

(or reject) contraception. Rogers identifies mass media and social networks as the two channels of 

communication through which such information can be gathered. Through the channel of the social 

network, this innovation can be diffused through the two processes of social learning and social 

influence.  

The second approach recognizes that uncertainty is central to family planning, and frames 

decision-making in an expected utility framework. The choice to use contraceptives, therefore, is 

about maximizing expected utility of using contraception, while factoring in the associated 

probabilities of an unplanned pregnancy with and without contraception1.  

We can, therefore, frame the decision to practice family planning by combining the two 

approaches (Montgomery and Casterline, 1996). More formally, for individual i, expected utility 

from adopting contraception, is the product of her (dis)utility from the effects of contraception and 

the perceived probability of these effects occurring, given the information available to her. 

Specifically, i’s utility from adopting contraception is a function of personal determinants (Di) and 

social influence through i’s network (Ni). Personal determinants may be factors that the individual 

values, such as the increased utility of higher disposable income in smaller families or the 

decreased utility from side effects. Social influences are the constraints placed on her decision, as 

she derives disutility if she diverges from the norm. Further, the probability of these determinants, 

say the probability of side effects, is perceived by i based on the information (Ii) she gains through 

 
1 There are two scenarios of an unplanned pregnancy to consider – pregnancy given no contraceptives, and 

pregnancy given contraceptives, which is essentially the probability that a contraception method will fail.  
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a combination of mass media and the social learning through interpersonal interactions.  As 

discussed previously, these two communication channels work in tandem to diffuse new ideas. 

Where mass media is more effective at disseminating knowledge regarding contraception, social 

networks are more effective at persuading adoption through the processes of social learning based 

experiences of those around the decisionmaker and social influence which helps her understand 

the prevailing norms.  

Formally, for a given decision (i.e. to practice family planning or not) and a set of personal 

determinants (concerns regarding side effects, benefits from increased disposable income), the 

expected utility can be expressed as: 

𝐸(𝑈i) =  ∑ 𝑈i (𝐷i, 𝑁i)  ∗  𝑃i (𝐷i | 𝐼i) 
𝐷i

 

In this form, the utility function expresses the decision to adopt contraception as a 

combination of the network effect (with social influence in Ni and social learning in I) and mass 

media (in I). Here, utility is a function of the personal determinants one values and the social 

influence that defines the prevailing social norms. It is multiplied with the perceived probability 

of the personal determinants occurring (such as experiencing side effects or not) based on the 

information gained through mass media and social learning.  

This can be better understood through a specific example. Let the personal determinants 

that a woman values be social acceptance (A) and side effects (S). Further, let’s say that through 

mass media and her network, she perceives the probability of social acceptance to be θ and of side 

effects to be π.  That is, Pr(A=1) = θ and Pr(S=1) = π.  
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Then there are four states of the world for which she assesses her utility and probabilities: 

State of the world Utility Probability 

A=1, S=1 U11 θ π 

A=1, S=0 U10 θ (1-π) 

A=0, S=1 U01 (1-θ) π 

A=0, S=0 U00 (1-θ) (1-π) 

 

Then her expected utility from adopting family planning is: 

EU (FP = 1) = U11 θ π + U10 θ (1-π) + U01 (1-θ) π + U00 (1-θ) (1- π) 

Further, the alternative to adopting family planning is to not do so and risk an unplanned 

pregnancy. Thus, for those who practice family planning, by revealed preferences, the expected 

utility of family planning is greater than the expected (dis)utility of an unplanned pregnancy2.   

It is thus expected that the association of the decision to adopt family planning and 

exposure to mass media is mediated by social networks, working through the channels of social 

learning and social influence, which provide both, information and constraints. This interaction of 

mass media and the network effect forms the crux of this thesis and is explored through the 

hypotheses below. 

EMPIRICAL MODEL AND HYPOTHESES 

This section presents the empirical approaches used to test each hypothesis. 

Hypothesis 1: Those who hear and specifically discuss mass media messages (rather than just 

general family planning discussions) are more likely to adopt family planning than those who only 

hear the messages 

 
2 Where the expected utility of pregnancy uses both, the probability of pregnancy with and without contraception 
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This theory builds on the previously discussed idea that mass media generates 

conversations in communities and that discussing these messages reinforces the message by 

examining it amongst one’s peers and gradually moving to changed behavior. To have a reasonable 

comparison group, the sample is restricted to those with media exposure. In modeling this, 

including having a family planning network (At least 1 NWP) prevents a biased estimate that would 

result from conventional models that don’t account for the network effect. Another source of bias 

to be cautious about here is the unobservable personality trait that causes an individual to initiate 

this discussion independent of any effect of media itself, which is also likely correlated to adoption. 

Controlling for the existence of a network should, to a degree, also control for this unobservable 

trait as larger networks can be considered to indicate greater initiative or information-seeking 

behavior. Thus, the empirical model is: 

Pr (Adopting FP) = Θ (β0 + β1 (Discussing Messages) + β2 (At least 1 NWP) + β3 (Network 

size) + βk (Vector of controls)); 

where Θ is the cumulative normal distribution. 

Hypothesis 2: The association of exposure to mass media and adoption of family planning varies 

by the characteristics of the social network with which one discusses family planning  

2a: The association varies with having a network or not 

This hypothesis posits that simply having a network to discuss family planning in addition 

to the information learned from the media, changes the probability of adoption, even if the content 

of the discussions is not specific to the media messaging. Through the channels of social influence 

and social learning, the expected utility of an individual with a network is likely to be different 

than one without. This is modeled as: 



13 
 

Pr (Adopting FP) =  Θ (β0 + β1 (Media Exposure) + β2 (At least 1 NWP) + β3 (At least 1 

NWP * Media Exposure) + βk (Vector of controls)); 

where Θ is the cumulative normal distribution. 

2b: The association varies with the attitudes and characteristics of network partners 

This version further develops the idea of the interaction of mass media and networks, with 

the assumption that the content of the interactions is defined by the experiences and opinions of 

members in the network. As discussed in the literature, networks can have negative effects, so any 

social or behavior change that media provoke may be conditioned by the network effect based on 

whether network partners endorse or oppose the content of the media message. In the model below, 

partners’ attitudes are measured through their own usage of contraception but can also be measured 

through them advising the respondent to use contraception. Similar to Valente and Saba (1998), 

the expectation is that the interaction term will be positive and significant as both media and the 

proportion of users work to reinforce the other.   

Pr (Adopting FP) = Θ (β0 + β1 (Media Exposure) + β2 (Proportion of Users in Network) + 

β3 (Proportion of Users * Media Exposure) + βk (Vector of controls)); 

where Θ is the cumulative normal distribution. 

2c: The association varies with the density of the network 

The effect of a network – social learning or social influence - varies by the structure of the 

network, particularly it’s density (Granovetter, 1983; Kohler, Behrman and Watkins, 2001). 

Density is a measure that indicates the degree of interconnectedness amongst network partners, 

with a minimum value of 0 when none of the network partners know each other and a maximum 
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value of 1 when all network partners know each other, aside from knowing individual i. In Figure 

1 below, (a) is a sparse network and (b) is a dense one. 

Figure 1: Network Structure 

Source: Kohler et al., 2001 

Dense networks offer minimal opportunities for social learning as everyone in the network 

likely shares the same information set owing to their interconnectedness. In sparse networks, each 

network partner is independent of the other and there are therefore greater opportunities for social 

learning. The converse is true for social influence. Influence plays a greater role in dense networks, 

where the need to conform to the norm is higher since it’s clique-like nature would imply severing 

ties with all network partners if i chooses to diverge. In sparse networks on the other hand, 

divergent behavior in relation to one network partner does not necessarily affect the relationship 

with other partners. The following model is adapted from Kohler et al. (2001).  

Pr (Adopting FP) = Θ (β0 + β1 (Media Exposure) + β2 (Proportion of Users in Network) + 

β3 (Density) + β4 (Proportion of Users * Density) + β5 (Density * Media Exposure) + β6 

(Proportion of Users * Media Exposure) + βk (Vector of controls)); 

where Θ is the cumulative normal distribution. 

This specification adds density to the previous one and allows both media exposure and 

the proportion of users to vary with density. Media exposure is expected to vary with density as 

very dense networks could benefit more from the external information source than sparse 

networks. The proportion of users is expected to vary with density as dense networks may 
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encourage network members to conform and thus the attitudes of one may reflect the attitude of 

others – then the marginal gain in an increased proportion of users would be minimal.  

To summarize, this work aims to elaborate on the interaction of mass media and network 

effects as information sources; and to explore the benefits of discussing media messages, the role 

of having family planning networks and the variations induced by characteristics of network 

partners and the structure of the network. All of these elements are expected to condition the 

association of mass media and the adoption of family planning.   

DATA SOURCE AND DESCRIPTIVE STATISTICS 

Data for all variables were collected as part of the Kenya Diffusion and Ideational Change 

Project, conducted by the Population Studies Centre at the University of Pennsylvania3. These are 

longitudinal data, collected in three waves from 1994-2000. However, the key variable of exposure 

to mass media was only collected in the first wave and thus only cross-sectional data from 1994 

are used for this analysis. Data were collected from 4 sublocations in (erstwhile) South Nyanza 

district of Nyanza Province, Kenya. Villages were randomly sampled, and in each sampled village, 

all currently married women and husbands were eligible respondents. While the survey collected 

data for both, women and their husbands, the analysis here only uses data from the women’s 

survey4.  

The outcome in all specifications is Ever Used Family Planning (FP) which is an indicator 

that takes the value one if the respondent has ever practiced family planning and is 0 otherwise. 

 
3 Hans-Peter Kohler and Susan Watkins, researchers on the project, kindly shared the data 
4 Except for a specification which introduces controls for the husband’s characteristics drawn from the husbands’ 

survey. Since the husband survey was only administered when the husbands were available to be surveyed, this leads 

to a substantial deduction in sample size owing to the high number of women for whom husband data was missing.  
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The key explanatory variable in Hypothesis 2 is Exposure to Mass Media which is an indicator 

that takes the value one if the respondent has ever been exposed to a family planning message over 

the radio, cinema or newspaper. The key explanatory variable in Hypothesis 1 is Discussing Media 

Messages which is an indicator that takes the value one if the respondent talked to someone else 

about the message she heard over the radio/cinema or read in the newspaper. Also of interest are 

social network-related variables. The network data collected in KDICP are censored, ego-centered 

networks, where each respondent was asked to list details for up to 4 people she discussed family 

planning with, aside from her husband. A respondent was considered to have a family planning 

network if she spoke to at least one person outside of her husband regarding family planning. 

While the variable for network size records the size of the respondent’s full family planning 

network, other network variables such as the proportion of users in a network or density of the 

network are based on the censored network (of up to 4 partners). These and other variables are 

explained in more detail in table A.1 in the Appendix.  

Descriptive Statistics 

A look at the family planning use and demand in Table 1 indicates that this is a context 

with a high unmet need for contraception, where on average 23.4% of all women have used family 

planning but 84.4% of them have expressed a need for it i.e. have indicated wanting no more 

children or wanting to space the next birth.. The mean number of surviving children is about 3 

with a standard deviation of 2.37, such that with slightly right-skewed data, about 20% of the 

sample has more than five surviving children. Thus, there is also a high fertility rate prevalent. 

Women in the sample are, on average, 28 years old, and most are of childbearing age (70%  are 

between 20 and 40 years old).  
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Formal sources of information on family planning seem popular and accessible with 89.5% 

of all women have had some exposure to family planning messages over mass media and 84.8% 

women having heard a talk regarding family planning at the clinic. Community-Based Distributors 

do not seem to be as active though, with only about 16% of women having visited by a CBD, a 

finding that is also corroborated through the semi-structured interviews conducted in the 

communities prior to the survey.  

Informal sources of information, through social networks were active too. 75% of women 

have a network that they discuss family planning with, and conversations are frequent, with 65% 

of all women having discussed family planning within the month prior to the survey. This implies 

that family planning had been a topic of discussion in the community and it was not a taboo to 

address it, at least in close circles.  

Since many specifications use a reduced sample, it is also worth looking into whether each 

of these subsamples is systematically different from the whole. It can be considered that each 

progressive column in Table 1 depicts a sample that is more ‘involved’ in family planning than the 

last owing to each subsequent subsample requiring more of an initiative from the respondent – 

those with media exposure are more involved with discussing and being aware of family planning 

than the full sample, those with networks have further made an effort to discuss it with others, 

those with both networks and media exposure are more involved still and those with large networks 

can be considered to be the most active in their information-seeking behavior regarding family 

planning.  

When examining each of these subsamples only on conventional controls such as age, 

surviving children, years of cohabitation and indicators of wealth (metal roof and main 
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occupation), the samples look nearly alike. An exception to this is education, where more 

‘involved’ samples also tend to be more educated. However, when examining variables regarding 

network characteristics and alternative sources of information (clinic, CBD), each of these samples 

is markedly and progressively different from the full sample. Each progressively involved sample 

has a larger network, a greater proportion of users in the network, more recent conversations and 

higher means for having an informed network partner (i.e. a network partner who is a CBD or 

nurse), hearing an FP talk at the clinic and being visited by a CBD. Most importantly, they also 

have higher means for ever using family planning, mass media exposure and discussing the media 

messages. This difference in characteristics across samples is a factor to be cautious of when 

interpreting regression results later in the analysis.  
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Table 1. Descriptive Statistics for All Women and by Subsamples 

Variables 
All 

women 

With 

media 

exposure 

With an 

FP 

network 

With media 

exposure+ 

FP network 

With a 

large FP 

network 
      

Ever using FP  0.234 0.243 0.298 0.304 0.338 

 (0.424) (0.429) (0.458) (0.461) (0.474) 

Expresses need for FP 0.844 0.850 0.879 0.886 0.889 

 (0.363) (0.358) (0.326) (0.318) (0.315) 

Has exposure to mass media 0.895  0.921  0.924 

 (0.306)  (0.271)  (0.265) 

Discusses media messages 0.551 † 0.551 0.702     0.702 0.766    

 (0.498) (0.498) (0.458) (0.458) (0.425) 

Has a FP network 0.749 0.757    

 (0.434) (0.429)    

Total no. of FP network partners 2.966 3.048 4.038 4.068 5.960 

 (2.970) (3.018) (2.772) (2.804) (2.913) 

Proportion of FP users in network 0.480 †  0.487 0.500 0.497 

 (0.393)  (0.395) (0.395) (0.367) 

Has an informed network partner 0.179 †  0.262 0.263 0.404 

 (0.384)  (0.440) (0.441) (0.492) 

Latest talk on FP with network      

This week 0.416 †  0.419 0.427 0.569 

 (0.493)  (0.494) (0.495) (0.496) 

This month 0.235 †  0.234 0.232 0.231 

 (0.424)  (0.424) (0.423) (0.422) 

This year 0.283 †  0.296 0.289 0.200 

 (0.451)  (0.457) (0.454) (0.401) 

More than a year ago 0.066 †  0.0516 0.0525  

 (0.249)  (0.221) (0.223)  

No. of network partner woman 

advised contraception use to 
1.240 †  1.317 1.368 1.849 

 (1.48)  (1.505) (1.500) (1.678) 

Density 0.577 †    0.564 

 (0.321)    (0.320) 

Heard a talk regarding FP at clinic 0.848 0.876 0.901 0.910 0.929 

 (0.359) (0.329) (0.299) (0.286) (0.258) 

Visited by CBD 0.159 0.173 0.202 0.214 0.244 

 (0.366) (0.378) (0.402) (0.411) (0.431) 

Talks to spouse regarding FP 0.470 0.493 0.577 0.593 0.653 

 (0.499) (0.500) (0.494) (0.492) (0.477) 

Woman’s age 28.48 28.24 28.56 28.32 28.85 

 (7.855) (7.742) (7.379) (7.257) (7.273) 

Surviving children 3.327 3.259 3.431 3.372 3.453 

 (2.371) (2.360) (2.310) (2.298) (2.307) 
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Table 1 (cont.). Descriptive Statistics for All Women and by Subsamples 

Variables 
All 

women 

With 

media 

exposure 

With an 

FP 

network 

With media 

exposure+ 

FP network 

With a 

large FP 

network 

Main Occupation      

None 0.400 0.390 0.393 0.400 0.444 

 (0.490) (0.488) (0.489) (0.491) (0.498) 

Selling farm produce 0.125 0.124 0.125 0.118 0.111 

 (0.330) (0.329) (0.331) (0.323) (0.315) 

Working on another’s farm 0.0317 0.0346 0.0218 0.0219  

 (0.175) (0.183) (0.146) (0.146)  

Small business 0.395 0.400 0.413 0.414 0.373 

 (0.489) (0.490) (0.493) (0.493) (0.485) 

Professional 0.0223 0.0239 0.0218 0.0219 0.0400 

 (0.148) (0.153) (0.146) (0.146) (0.196) 

Other 0.0270 0.0279 0.0258 0.0241 0.0311 

 (0.162) (0.165) (0.159) (0.153) (0.174) 

Education level      

No education 0.182 0.170 0.133 0.125 0.107 

 (0.386) (0.376) (0.340) (0.331) (0.309) 

Less than primary 0.549 0.539 0.567 0.558 0.529 

 (0.498) (0.499) (0.496) (0.497) (0.500) 

Completed primary 0.133 0.141 0.137 0.142 0.160 

 (0.340) (0.348) (0.344) (0.350) (0.367) 

Less than secondary 0.0776 0.0851 0.0913 0.0985 0.129 

 (0.268) (0.279) (0.288) (0.298) (0.336) 

Completed secondary 0.0588 0.0652 0.0714 0.0766 0.0756 

 (0.235) (0.247) (0.258) (0.266) (0.265) 

Has a metal roof 0.804 0.793 0.802 0.803 0.796 

 (0.397) (0.406) (0.399) (0.398) (0.404) 

Monogamous marriage 0.646 0.652 0.657 0.667 0.667 

 (0.478) (0.477) (0.475) (0.472) (0.472) 

Years of co-habitation with husband 12.49 12.22 12.46 12.13 12.30 

 (8.774) (8.684) (8.272) (8.142) (8.020) 

Has a working radio 0.418 0.459 0.450 0.488 0.458 

 (0.494) (0.499) (0.498) (0.500) (0.499) 

Sells wares at the market 0.457 0.469 0.446 0.449 0.396 

 (0.498) (0.499) (0.498) (0.498) (0.490) 

Belongs to a social monetary group 0.442 0.465 0.448 0.457 0.436 

 (0.497) (0.499) (0.498) (0.499) (0.497) 

Has lived in a big city 0.236 0.246 0.260 0.267 0.262 

 (0.425) (0.431) (0.439) (0.443) (0.441) 

Speaks Swahili 0.441 0.464 0.498 0.514 0.502 

 (0.497) (0.499) (0.500) (0.500) (0.501) 
      

Observations 851 752 504 457 225 
† These variables had missing values in the full sample and therefore have varying N, all smaller than 851. 
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RESULTS 

Discussing Media Messages  

The regressions in Table 2 are based on the scenario that media messages generate 

conversations in the community. They test whether there is an additional benefit to discussing 

media messages after hearing them, restricting the sample to those with media exposure.  

A basic regression with conventional controls (Westoff and Rodriguez, 1993; Bankole, 

Rodríguez and Westoff, 1996; Valente and Saba, 1998) for adoption of contraception and media 

exposure is presented in model 1, and is developed further in model 2, which controls for having 

a network with which to have such discussions and the size of the network. This specification finds 

a statistically significant relation between discussing media messages and an increased probability 

of adopting family planning, where given media exposure, those who specifically discuss the 

content of the mass media messages are 8.1 percentage points more likely to adopt family planning 

than those who don’t discuss the messages, on average. However, this estimate is potentially 

biased.  

It can be reasoned that aside from the controls introduced in model 2, a woman’s decision 

to adopt contraception and her exposure to mass media are both correlated to her husband’s 

characteristics; including his demographics, media exposure and expressed need for family 

planning. When controls from the husbands’ survey are added in model 3, this estimate falls to 6.4 

percentage points and though not significant at the 5% level, is significant at the 10% level. While 

a likelihood ratio test shows that as a whole, these additional controls are significant, it is possible 

that the reduced magnitude of the coefficient is on account of the reduced sample size; from 752 

to 523. This is especially a possibility because introducing only the most relevant husband controls 

rather than all of them, which allows for a slightly larger sample, results in a much smaller 
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reduction in the coefficient and significance of Discussing media messages5. Seeing as adding 

husband controls does not meaningfully affect the estimate, other than to reduce power, these 

controls are not added in subsequent regressions.  

Estimates may also be biased because the characteristics of network partners are omitted. 

This would dictate how a discussion on the media message would be perceived in one’s network. 

This is developed in model 5 which limits the sample to those with a network and adds controls 

for the latest family planning conversation with a network partner (in the censored network of 

maximum four partners), having an informed network partner, the number of partners the 

respondent advised contraceptive use to and the proportion of contraception users in one’s 

(censored) network. While adding these does reduce the sample size from model 2, the reduced 

coefficient and significance of Discussing media messages in model 5 cannot be attributed to this. 

This is evident from comparing model 5 to model 4, which has the same specification as 2 

estimated for this restricted sample. That is, for the same sample, where model 4 finds Discussing 

media messages to be significant at the 1% level, adding controls for network characteristics in 

model 5 not only results in the coefficient being non-significant, it also reduces the effect size from 

13.4 percentage points to 7.4 percentage points. This implies that in other specifications, the 

coefficient on Discussing media messages was biased. Once network characteristics are controlled 

for, there is no statistically significant difference between discussing media messages or not, in 

terms of its association with the probability to adopt family planning.   

 
5 The most important control, in terms of significance, included from the husbands’ questionnaire was whether he 

personally owned livestock. Adding an additional control for husband’s livestock ownership to model 2, the average 

marginal effect on discussing media messages is reported as 7.1 percentage pt. and is nearly significant at 5% with a 

p-value of 0.059. This model has a larger N (559) than model 3 with all the husbands’ controls. Further, when a 

likelihood ratio test was conducted with the null that the coefficients on all the husbands’ controls other than livestock 

ownership were zero, the null could not be rejected. Thus, the reduced coefficient can be attributed to reduced power 

rather than additional controls, and the additional husband controls can be concluded to be unnecessary.  
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Table 2. Discussing Media Messages: Average Marginal Effects from Probit Regressions 

Independent Variables 

Dependent Variable: Ever using family planning 
Model 1 Model 2 Model 3 Model 4 Model 5 

Basic Control for 

network 

existence 

(2) with 

husband 

controls 

(2) for those 

with a 

network 

Controls for 

network 

characteristics 
      

Discusses media messages 0.110*** 0.081** 0.064* 0.130*** 0.074 

 (0.03) (0.03) (0.04) (0.04) (0.05) 

Has a FP network  0.126*** 0.114**   

  (0.04) (0.05)   

Total no. of FP network partners  -0.004 -0.005 -0.005 -0.016** 

  (0.01) (0.01) (0.01) (0.01) 

Has an informed network partner     0.087* 

     (0.05) 

No. of network partner woman 

advised contraception use to 

    
0.065*** 

     (0.01) 

Proportion of FP users in network     0.037 

     (0.05) 

Woman’s age  0.007** 0.007* 0.003 0.010* 0.010* 

 (0.00) (0.00) (0.00) (0.01) (0.01) 

No. of surviving children 0.023** 0.021** 0.021* 0.034** 0.031** 

 (0.01) (0.01) (0.01) (0.01) (0.01) 

Expresses need for FP 0.034 0.033 -0.025 0.048 0.016 

 (0.05) (0.05) (0.06) (0.07) (0.07) 

Talks to spouse regarding FP 0.176*** 0.164*** 0.206**

* 
0.171*** 0.160*** 

 (0.03) (0.03) (0.04) (0.04) (0.04) 

Heard talk regarding FP at clinic 0.127*** 0.123** 0.207**

* 
0.125 0.086 

 (0.05) (0.05) (0.04) (0.08) (0.08) 

Visited by CBD 0.093** 0.090** 0.076* 0.098** 0.014 

 (0.04) (0.04) (0.04) (0.05) (0.05) 

Sells wares at the market 0.083* 0.090** 0.114** 0.137** 0.136** 

 (0.04) (0.04) (0.05) (0.06) (0.06) 

Belongs to social monetary group -0.019 -0.020 -

0.066** 

0.023 0.014 

 (0.03) (0.03) (0.03) (0.04) (0.04) 

Has lived in a big city 0.079** 0.076** 0.132**

* 
0.070 0.041 

 (0.03) (0.03) (0.05) (0.05) (0.05) 
      

Observations 757 752 523 457 457 
Standard errors in parentheses.  *** p<0.01, ** p<0.05, * p<0.1 

Sample is restricted to women with media exposure. Sample for Model 4 is restricted to women have media exposure and a 

family planning network. All regressions also comprise the following controls not shown here: Age squared, Occupation, 

Education, Roof material, Monogamous marriage, Years of co-habitation, Has a working radio, Speaks Swahili. Model 5 also 

controls for Latest talk regarding family planning with a network partner. Model 3 controls for husbands’ characteristics. 
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Discussing Family Planning 

The combined role of two sources of information – mass media and social networks – in 

the decision to adopt family planning is modeled in Table 4. In contrast to hypothesis 1 which 

modeled discussions based specifically on media messages, these regressions model any 

discussion on family planning in a network, which may not be based on the media messages. 

A basic model is presented in model 1, which includes traditional controls for contraception 

adoption like age and number of children alongside other controls specific to the context. 

Contrasting this to model 2, which adds controls for having a network tests the value of these 

additional controls. A likelihood ratio test comparing models 1 and 2 rejects the null that the 

coefficients of network variables in model 2 are zero at a 1% level. Thus, estimating the association 

of media and contraception without accounting for one’s social network would lead to a biased 

estimate. The predicted probability of ever using family planning for those who have media 

exposure, with other covariates at their observed values, is 30.6%, in model 1 and reduces to 23.3% 

in model 2. The coefficient on media exposure, however, is not statistically significant at 

conventional levels in either model.   

Model 2 estimates the change in the probability of ever using family planning when mass 

media is combined with having a family planning network, with the assumption that the association 

of media and contraception varies with the existence of a network. The predictive and average 

marginal effects for the interaction Mass Media*At least 1 Network Partner are displayed in Table 

2. For those with media exposure, having a network is associated with a 14 percentage point 

increase in the probability of adopting family planning compared to not having a network, and this 

difference is statistically significant. However, there is no statistically significant difference 
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between any of the other three combinations of network and media – for those with no media or 

no network, there is no significant marginal gain of adding the other information source, and 

conditional on having a network there is no significant marginal gain of media either. So, the 

interaction term, which is the difference between having a network and not for those with and 

without media exposure is also not statistically significant. That is, for the specific case where an 

individual has exposure to media messages, having a network is significantly associated with an 

increase in her probability of adopting contraception, but overall, the combination of the two 

information sources is not significant.  

Table 3. Predicted and Marginal Effects for Mass Media*At least 1 Network Partner 

 
Mass 

media 

No mass 

media 

Average 

marginal 

effects 

At least 1 

network partner 

0.256*** 

(0.016) 

0.261*** 

(0.055) 

-0.005 

(0.058) 

No network 

partner 

0.116*** 

(0.029) 

0.148 

(0.091) 

-0.032 

(0.094) 

Average 

marginal effects 

0.140*** 

(0.033) 

0.144 

(0.104) 

0.026 

(0.108) 

 

But perhaps it isn’t simply about having a network, as much as the characteristics of the 

network that one relies on for information. Models 3 and 4 develop this by limiting the sample to 

those with a network and adding controls for network size, the latest family planning conversation 

with a network partner, having an informed network partner, the number of partners the respondent 

advised contraceptive use to and the proportion of users in one’s network. Model 4 also adds an 

interaction of media exposure and the proportion of contraception users in a network. These 

controls are expected to lend an insight into the content of these discussions.  
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A similar likelihood ratio test as before, comparing model 3 and model 1 (restricting the 

sample to be the same as model 3) also rejects the null at a 1% level. Thus, not just the existence 

of a network, but the characteristics of the network also provide valuable information.  

Model 4 allows the association of media exposure to vary with the proportion of 

contraception users in one’s network, with the expectation that the information gained from these 

partners or their influence may differentially encourage or discourage media exposure. However, 

neither the marginal effects comparing different groups, nor the interaction were found to be 

significant. This result also holds when other indicators of information sharing within a network 

are used in place of the proportion of users, such as having an informed network partner or the 

number of partners who advised the respondent to use contraception (results not presented for 

brevity)6.  

Insight into the degree of availability of information in a network and the cost of digressing 

from the norm can be gained through models 5-7 which additionally control for the structure of 

the network through density. Density is calculated as the number of connections between network 

partners in the censored network over the total number of possible connections (6 in a censored 

network with 4 partners). In dense networks, where all partners know each other, there is limited 

information to be gained in the case that the network effect presents itself through social learning. 

If it presents itself through social influence, the cost of digressing from the norm in such dense 

networks is high, given that disagreeing with one member in a clique risks severing ties with all 

members. Conversely, in the case of sparse networks, there is a diversity of information to be 

learned, and it is easier to digress from the norm. Since density is not as meaningful in extremely 

 
6 An alternative specification where the proportion of users was weighted by each user’s frequency of interaction 

with the respondent also had similar results.  
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small networks (Kohler, Behrman & Watkins, 2001), these regressions limit the sample to those 

with relatively large networks of three or more partners.  

The association of media and contraception does not vary significantly at all values of 

density, as the interaction Media Exposure*Density is not significant in model 7. Findings at 

specific values, however, are interesting. For women with a dense network where all partners know 

each other (density = 1), having media exposure is associated with a 25 percentage point 

statistically significant increase in the probability of adopting family planning, compared to those 

without exposure. Further, for those with no media exposure, a unit increase in the density scale is 

associated with a 52 percentage point, a significant decrease in the probability of adopting family 

planning. More intuitively, for those who receive limited information from their network, owing 

to everyone possessing the same information, there is a significant marginal gain associated with 

media exposure. In addition, when a woman lacks this media exposure, an increase in the ‘clique’ 

character of her group reduces the probability of her using contraception.  

The average marginal effect of going from no media exposure to having exposure increases 

further still when alongside a density of 1, other information sources are considered as well, such 

as having an informed network partner and hearing a talk at the clinic on family planning. For a 

woman with a network of density 1, who has an informed network partner and has also heard a 

talk at the clinic, having media exposure significantly increases the probability of adopting family 

planning by 31.4 percentage points compared to not having media exposure78.  For comparison, 

 
7 These findings don’t hold for density = 0, however, that is likely a reflection of small cell sizes as only 4.21% of 

this reduced sample has a density of 0.  
8 This result is not a factor of special characteristics of the reduced sample as much as the specification, since these 

results don’t hold when other specifications are estimated for this reduced sample. Thus, it can be attributed to the 

inclusion of density in the model.  
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this estimate reduces to 17.9 percentage points for women with a network of density 1 but no 

informed network partners or information from the clinic. That is, media exposure is more 

beneficial for women who already access contraception related information elsewhere.  

This finding however, points to the potential for omitted variable bias. It is possible that a 

woman with a predilection to adopting contraception seeks additional information regarding it, 

including mass media. This seems likely because variables that could be considered proxies for 

such behavior, such as talking to one’s spouse regarding family planning, seeking out network 

partners who are informed about family planning and advising other network partners to adopt 

contraception remain consistently significant across all specifications and have practically 

significant coefficients. Of these, it can be posited that having an informed network partner is more 

indicative of the social learning or social influence processes of the network than it is a proxy for 

the respondent’s views or information-seeking behavior. However, if this were indeed true, it 

would also be fair to expect the proportion of users in one’s network to be positive and significant, 

though this is not the case. The difference between the proportion of users and having an informed 

network partner as measures is that information regarding a partner’s use of contraception can be 

known only after they are part of the network whereas information regarding whether an individual 

is a nurse or a community-based distributor (i.e. informed) can be known before they are part of 

the network. That is, while an informed individual can be purposively selected into the network, 

the same is not true for users of contraception. Therefore, if gaining persuasive information did 

indeed explain the association between media exposure and contraception adoption, both informed 

partners and the proportion of users would be significant. However, given that this is not the case, 

it is more likely that an individual’s personal views and motivations are driving all three - the 
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decision to adopt contraception, exposure to mass media, and characteristics on one’s network 

partners.  

For women with dense networks, who had heard talks at the clinic, had informed network 

partners and who also talked to their spouse regarding family planning, the average marginal effect 

of media exposure increases to 36.2 percentage points (from the 31.4 percentage point average 

marginal effect previously mentioned) and is significant. From the lens of an existing inclination 

to use contraception exerting an unobserved bias, an alternative way of interpreting this finding is 

that women who are actively considering adopting family planning and are seeking information 

regarding it, are more likely to pay attention to media messaging and are also more likely to adopt 

contraception. Considered this way, the significant average marginal effect of media exposure for 

this group is capturing a woman’s unobserved prior inclination to adopt contraception rather than 

estimating the true effect of mass media
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Table 4. Discussing Family Planning: Probit Coefficients 

 

Independent Variables 

Dependent Variable: Ever using family planning 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

Basic Having a 

network 

Network 

characteristics 

Adding 

media*users 

Adding 

density 

Adding 

media*density 

Adding 

density*users 
        

Has exposure to mass media -0.056 -0.181 -0.014 -0.065 0.231 -0.769 -1.011 

 (0.20) (0.51) (0.28) (0.39) (0.76) (0.98) (1.02) 

Has a FP network  0.503      

  (0.52)      

Media exposure*Has an FP network  0.161      

  (0.54)      

Total no. of FP network partners   -0.080*** -0.081*** -0.097** -0.101** -0.098** 

   (0.03) (0.03) (0.05) (0.05) (0.05) 

Has an informed network partner   0.322* 0.325* 0.549** 0.542** 0.497* 

   (0.18) (0.18) (0.25) (0.25) (0.25) 

Proportion of FP users in network   0.086 -0.045 0.320 1.141 1.638 

   (0.19) (0.72) (1.23) (1.44) (1.52) 

No. of network partner woman advised 

contraception use to 

  
0.289*** 0.289*** 0.249*** 0.237*** 0.242*** 

   (0.05) (0.05) (0.08) (0.08) (0.08) 

Media exposure* Proportion of users in 

network 

   0.141 0.067 -0.720 -0.390 

    (0.74) (1.26) (1.46) (1.51) 

At least one network partner lives 

outside the village 

    -0.005 -0.017 -0.035 

     (0.26) (0.26) (0.27) 

Density     -0.355 -2.980 -2.267 

     (0.34) (1.96) (2.07) 

Media Exposure* Density      2.763 2.821 

      (2.01) (2.07) 

Density*Proportion of users in network       -1.342 

       (0.95) 



 

 
 

3
1
 

Table 4 (cont.). Discussing Family Planning: Probit Coefficients 

Independent Variables 

Dependent Variable: Ever using family planning 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

Basic Having a 

network 

Network 

characteristics 

Adding 

media*users 

Adding 

density 

Adding 

media*density 

Adding 

density*users 
        

Talks to spouse regarding FP 0.860*** 0.759*** 0.736*** 0.735*** 0.590** 0.658** 0.645** 

 (0.12) (0.12) (0.16) (0.16) (0.25) (0.26) (0.26) 

Heard a talk regarding FP at clinic 0.775*** 0.712*** 0.465 0.472 0.226 0.266 0.293 

 (0.25) (0.26) (0.33) (0.33) (0.56) (0.58) (0.57) 

Visited by Community Based 

Distributor 

0.367*** 0.324** -0.002 -0.006 -0.233 -0.228 -0.255 

 (0.13) (0.14) (0.19) (0.19) (0.28) (0.28) (0.28) 

Woman’s age 0.066 0.066 0.154* 0.155* 0.098 0.104 0.063 

 (0.06) (0.06) (0.09) (0.09) (0.13) (0.13) (0.14) 

Surviving children 0.074* 0.061 0.092* 0.091* 0.055 0.052 0.065 

 (0.04) (0.04) (0.05) (0.05) (0.08) (0.08) (0.08) 

Sells wares at the market 0.293* 0.340** 0.577*** 0.576*** 0.557 0.625* 0.626* 

 (0.17) (0.17) (0.21) (0.21) (0.37) (0.38) (0.38) 

Belongs to a social monetary group -0.096 -0.099 0.024 0.023 0.139 0.199 0.214 

 (0.12) (0.12) (0.15) (0.15) (0.24) (0.25) (0.25) 

Has lived in a big city 0.263** 0.283** 0.173 0.173 0.056 0.011 -0.002 

 (0.13) (0.13) (0.17) (0.17) (0.27) (0.27) (0.27) 

Expresses need for FP 0.168 0.152 0.093 0.097 0.392 0.407 0.439 

 (0.18) (0.19) (0.25) (0.25) (0.49) (0.50) (0.50) 

Constant -3.981*** -4.181*** -5.662*** -5.624*** -4.570** -3.693 -3.371 

 (0.97) (1.05) (1.41) (1.42) (2.24) (2.28) (2.30) 
        

Observations 851 851 504 504 225 225 225 
Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Notes: Models 3 and 4 restrict sample to women with a family planning network. Models 5-7 restrict the sample to women with a network of 3 or more 

partners. All regressions also comprise the following controls not shown here: Age squared, Occupation, Education, Roof material, Monogamous marriage, 

Years of co-habitation, Has a working radio, Speaks Swahili.  Models 3-7 also control for Latest conversation on family planning with network. 
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DISCUSSION 

Given the nature of questions under consideration and constraints of the data available for analysis, 

there are a few limitations that one must be mindful of before interpreting the results and their 

policy implications.  

Limitations 

Omitted Variable Bias 

  As has been mentioned in the preceding section, the consistent statistical and practical 

significance of variables such as Talking to spouse regarding FP, Having an informed network 

partner and Number of network partners the respondent advised contraception use to points to the 

possibility that there are factors that are correlated to using contraception, media exposure and 

having a family planning network but are not included in the regressions and are therefore biasing 

the estimates. Further, this pattern is consistent in the analysis of both, discussions on family 

planning and discussions on media messages and so the omitted variables may be biasing estimates 

in both cases.  

There are two main omitted variables to consider here: A preexisting inclination to 

adopting contraception and an openness to new and modern ideas. Both can be expected to cause 

a woman to view contraception favorably and therefore be positively correlated with the primary 

dependent variable – ever using family planning. Both can also be expected to induce information-

seeking behavior, looking to social networks and mass media to learn more about contraception 

and therefore be positively correlated with these. Therefore, it is expected that the omission of 

these variables will lead estimates to be upwardly biased.  
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While the Kenya Diffusion and Ideational Change data are longitudinal, data for exposure to 

mass media were only collected in the first wave of the survey. This prevents controlling for these 

omitted variables through fixed effects. Instead the models use proxies. Information seeking 

behavior was proxied through the size of the network and having an informed network partner; 

where those actively seeking information are likely to have larger networks and speak to informed 

individuals. Openness to new and modern ideas is proxied through experience living in a big city. 

Any preexisting inclination to adopting contraception is proxied through the respondent expressing 

a need for family planning (mentions wanting to space births or have no more children), advising 

network partners to use contraception and discussing family planning with her spouse. 

While it is hoped that these variables control for the omitted variables to a degree, they are 

naturally not perfect substitutes and it is thus fair to still expect omitted variable bias. The existence 

of omitted variable bias affects the interpretation of results in two ways. First, it prohibits any 

causal interpretation of the relationship between mass media exposure and the probability of 

adopting family planning, even when the characteristics and structure of social networks are 

controlled for. Second, it disallows making a conclusive claim that social networks condition the 

relationship between mass media and adopting family planning. Instead, it is possible that network 

variables are correlated to these omitted variables and are therefore simply capturing some of their 

variation rather than exerting any effect of their own on mass media and adopting contraception. 

Reverse Causality 

 In the current specifications, using family planning is the dependent variable and exposure 

to mass media family planning messages is the independent variable, but the true relationship 

between the two could also be the reverse. It is possible that a woman is paying greater attention 
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to media messages and has a social network because she is already using contraception and wants 

to learn more. This is of concern, because based on the phrasing of the questions, it is difficult to 

confidently establish even the most primary assumption of causality – that the cause must precede 

the effect. The survey reports only on whether the respondent had exposure to any family planning 

messages over radio, newspaper or cinema, but does not report when this was. It is therefore not 

possible to establish whether the respondent’s exposure to mass media was before or after she had 

started practicing family planning.  

External Validity 

Since these data are for a specific context, external validity is especially tenuous. 

Specifically, the sample comes from a region with high fertility, a low contraception prevalence 

rate and a degree of misinformation regarding the use and side effects of contraception. Further, 

results are likely to differ by the content of the media messages. While it is known that media 

campaigns in Kenya at the time followed the education-entertainment format, the survey does not 

indicate what kind of media content women had exposure to (for instance, the content may simply 

have been an advertisement that was not as persuasive as a regular radio show) and whether the 

media content built in encouragement for social discussions. Thus, in a context with different 

prevailing conditions and a differently designed media campaign, these results may not hold.  

Limited Dependent Variables 

As discussed in the literature review, mass media and social networks as information 

sources have a differential value-add in the diffusion of family planning as an innovation. While 

mass media is considered to be most beneficial for gaining knowledge regarding family planning, 

social networks are better at persuading changes in behavior. The dependent variable considered 
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in the analysis – probability of adopting family planning – is representative of a change in behavior 

and it is thus not entirely surprising that media exposure was not significantly associated with this. 

However, if the dependent variable was a metric of knowledge regarding family planning, perhaps 

the results would have differed. However, given that these alternative variables were not available 

in the dataset, such an analysis was not possible to conduct.  

Interpreting Results 

In most studies that estimate the relationship between media exposure and adopting family 

planning or contraception, a key concern is omitted variable bias. While in many scenarios this 

could be handled through randomization, owing to the public good nature of mass media, it is 

extremely difficult to randomize participants into treatment and control groups without the risk of 

contamination. Given this, studies estimating this relationship, including those cited in the 

literature review section, must work with survey-based cross-sectional or longitudinal data. In 

these setups, the empirical specification dictates the validity of the results. However, most surveys 

don’t collect network data and these variables are therefore not controlled for.  

Results above, from comparing specifications with and without network variables, 

conclude that when evaluating mass media interventions on family planning, it is important to 

account for conversations regarding family planning that those with exposure to the intervention 

may be involved in, even if this social engagement was not part of the campaign itself. Further, it 

is not enough to simply control for the occurrence of these interactions, but also characteristics of 

those with whom the interactions occurred, as this defines the content of the conversation. 

Excluding these network variables from a multivariate analysis biases the coefficient estimates on 

mass media exposure. This is true not only for analyses based on cross-sectional data, but even for 
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fixed effects estimates using longitudinal data as the network effect is not fixed over time or entities 

and therefore needs to be controlled for separately.  

Once network effects are controlled for, the results do not show a statistically significant 

association between media exposure and adopting family planning, and neither were they 

significant for specifically discussing media messages. However, the results are interesting for 

specific subgroups.  

Among those with media exposure, having a network with which to discuss family 

planning is positively and significantly associated with adopting family planning, compared to not 

having a network, holding other covariates constant. This can be understood better in combination 

with the finding that interaction of media exposure and proportion of users was not significant, 

meaning that the relation between mass media and FP adoption does not vary with the proportion 

of users in one’s network. Together, this implies that it is not necessarily the attitudes of members 

in one’s network, rather just the opportunity to discuss family planning and have multiple sources 

of information that may be driving the positive association with FP adoption. This can not be 

interpreted to mean that discussions allow women to process the media messages and are therefore 

beneficial, like in Eveland (2004), since the term on discussing media messages specifically in 

hypothesis 1 was not significant. 

The results regarding density and media exposure show that mass media may play an 

important role as an additional source of information. In the absence of receiving this additional 

external information increasingly dense networks possibly as the channel of social influence take 

over, encouraging an individual to conform to a group which perhaps may not view contraception 

favorably. This is in keeping with the finding in Bolivia (Valente & Saba, 1998) where media 
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played a substituting role when individuals could not derive adequate information from their 

networks. This interpretation is also consistent with the finding that for those who expressed a 

need for family planning and had multiple sources of information, exposure to mass media was 

positively associated with FP adoption.  

Overall, the results indicate that mass media may contribute to the decision to adopt family 

planning by providing an additional, though not the sole source of information. However, it is 

important to recall that there may be an alternative explanation through omitted variables that 

present themselves through information-seeking behavior. If this is the case, then media’s 

contribution as an additional source may really be reflecting the additional initiative the individual 

is displaying by seeking another information source which is also driving her decision to adopt 

family planning. Therefore, given this limitation, it is difficult to make this conclusion 

authoritatively.  

POLICY IMPLICATIONS AND CONCLUSION 

This thesis finds that for the family planning media campaign conducted in the late 1980s 

and early 90s in Kenya, exposure to mass media was not significantly associated with adopting 

family planning. Having a family planning network in addition to media exposure, however, 

reinforced the benefits of mass media, and for specific network characteristics such as dense 

networks, media was beneficial as an additional information source, even if not the sole source. 

Given the limitations discussed above, it cannot conclusively be stated that networks mediate the 

association of mass media and adoption of family planning. Alternative factors like information-

seeking behavior may mediate the relationship instead and since results are specific to Kenya’s 

campaign, findings cannot be generalized to all media campaigns. If supported by more conclusive 
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research in the future, these findings would imply that mass media campaigns designed to leverage 

social networks could increase uptake of contraception as the two information sources work to 

reinforce each other. For instance, programs like NURHI in Nigeria and Tekponon Jikuagou in 

Burkina Faso use media to increase knowledge and awareness regarding contraception but also 

activate social networks to overcome gender roles and foster greater social acceptance, which 

allows women to make the shift from awareness to adoption. Evaluation of such programs may 

show the way ahead for understanding this relationship more conclusively and for designing mass 

media campaigns with a component of social engagement. 

Aside from program design, these conclusions are meaningful for evaluating media 

campaigns. When evaluating media campaigns, unless the intervention is randomized, failing to 

control for network variables can lead to biased estimates, even when the interventions lack a 

social engagement component. An exciting development in the evaluation of mass media 

campaigns for contraception adoption is the upcoming results of a unique RCT conducted by IPA, 

partnered with Development Media International in Burkina Faso. This should provide a unique 

insight into the effect size of mass media campaigns for family planning, evaluated with an RCT.  

Owing to the numerous factors that can lead to endogeneity when studying mass media 

and social networks, alongside the vast variation in the design of media campaigns for family 

planning, there is tremendous scope for future work to study this relationship more thoroughly. A 

better understanding of mass media and social networks as complementary information sources 

will be beneficial not just in the field of reproductive health, but also for other policy problems 

where solutions can benefit from being embedded socially.  
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APPENDIX A: MASS MEDIA THEORY OF CHANGE 

 

Figure A.1. Mass Media Interventions for Social and Behavior Change: Theory of Change 

The figure is prefaced with the caveat, “although the theory of change is set up in a linear, 

unidirectional format, it is likely that the mechanisms of action are multidirectional and more 

complex.” This is crucial as the relationship between social networks and mass media is 

bidirectional.  

Source: High Impact Practices, Family Planning 2020 
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APPENDIX B: VARIABLE DESCRIPTIONS 

Table A.1. Variable Descriptions 

Variable Name Variable Description 

Outcome 

Ever used Family 

Planning 

Indicator; 1 if respondent has ever practiced family planning 

Key explanatory variables 

Exposure to mass 

media 

Indicator; 1 if respondent has ever been exposed to a family 

planning message over radio, cinema or newspaper 

Discussing media 

messages 

Indicator; 1 if respondent talked to someone else about the message 

she heard over the radio/cinema or read in the newspaper 

Network variables 

Respondent has a FP 

network 

Indicator; 1 if the respondent speaks to at least one person, outside 

of her husband, regarding family planning 

Total no. of FP 

network partners 

Continuous; ranges from 0 to 21. Count of all the people 

respondent speaks to about family planning, aside from husband.  

Proportion of 

contraception users 

Continuous; between 0 and 1. Calculated as: Number of users in 

censored network/Size of censored network. 

Density Continuous; between 0 and 1. Calculated as: Number of 

connections between network partners in censored network / Total 

number of possible connections. In this case with a maximum of 4 

possible network partners, the denominator is 6 (refer to Figure 1). 

Density was only calculated for those with 3 or more network 

partners.  

Having an informed 

network partner 

Indicator; 1 if respondent has a network partner who is a nurse or a 

community based distributor (CBD).  

No. of network partner 

woman advised 

contraception use to 

Continuous; between 0 and 4. Within the censored network (i.e. a 

maximum of 4 partners), count of network partners that the 

respondent advised contraceptive use to.  

At least one network 

partner lives outside 

the village 

Indicator; 1 if at least one network partner lives outside the village.  

Latest conversation on 

family planning with 

network 

Categorical; Most recent conversation with a (censored) network 

partner. Categories are: This week, This month, This year, More 

than a year ago  

Additional covariates 

Age Continuous; ranging from 14 to 50. 

Surviving children 

 

Continuous; ranges from 0 to 12. Calculated as: Number of 

children ever born - Number of children deceased 

Years of co-habitation Continuous; ranges from 0 to 41. Years for which respondent has 

lived with her spouse  

Monogamous Indicator; 1 if respondent’s husband has only one wife 
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Table A.1 (cont.). Variable descriptions 

Variable Name Variable Description 

Education 

 

Categorical; Categories are: No education, Less than Primary, 

Completed primary, Less than secondary and Completed secondary 

Occupation Categorical: Categories are: None, Sells produce from household 

plot, Works on someone else’s plot, Has a small business, 

Professional, Other 

Expressed need for FP  Indicator; 1 if respondent indicates wanting no more children or 

wanting to space the next birth. 

Talks to spouse 

regarding FP 

Indicator; 1 if respondent has ever talked to spouse about family 

planning 

Heard talk regarding 

FP at the clinic 

 

Indicator; 1 if respondent has ever heard a talk regarding family 

planning at the maternal health clinic she may have visited 

Visited by CBD 

 

Indicator; 1 if respondent was visited by community health workers 

who are trained to encourage and enable people in the village to 

access contraception. CBDs disseminate knowledge and facilitate 

access.   

Metal roof 

 

Indicator; 1 if roofing material of respondent’s house is metal. 

Proxy for wealth/income.  

Lived in a big city 

 

Indicator; 1 if respondent had ever lived in Nairobi, Kisumu or 

Mombasa for 6 months or more. Proxy for holding modern views. 

Visited by CBD Indicator; 1 if respondent was ever visited by community-based 

distributor. Indicates an additional source of information, aside 

from mass media.  

Sells wares at the 

market 

Indicator; 1 if respondent sells anything at the market. This 

provides an opportunity to meet more people and have discussions 

with them.   

Belongs to a social 

monetary group 

Indicator; 1 if respondent is a member of a monetary group, such as 

a chama or merry-go-round savings group. This provides an 

opportunity to meet more people and have discussions with them; 

may also reflect a degree of independence.  

Has a working radio Indicator; 1 if respondent has a functioning radio in her house 

Speaks Swahili Indicator; 1 if respondent can speak Swahili 

Husband controls Variables included from the husbands’ survey, whenever the 

husband was available to be surveyed. Includes following details 

about the husband: Age, education, occupation, whether he is 

salaried, whether he generally stays in the village, whether he 

discussed FP with the respondent, whether he was visited by a 

CBD, whether he has heard FP messages over mass media, whether 

he expressed need for FP, total number of children he has 

(including from other wives), whether he owns livestock, land or 

grains for sale, whether someone in the house owns a bicycle.   
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