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1 Introduction

Goldin’s groundbreaking research highlighted the transformative role of contraceptives in reshaping
economies by unlocking women’s full potential in education and the workforce (Goldin, 2020). The
availability of modern contraceptives allows women to delay their first pregnancies and achieve their
desired family size, resulting in increased years of schooling and workforce participation. According
to Goldin, access to contraceptives marks a historic turning point. Effective family planning is further
recognized for its potential to mitigate cycles of high fertility, poverty, and economic stagnation in
developing countries, making it a cornerstone of global development priorities and initiatives. More-
over, it is regarded as one of the most cost-effective tools for improving human capital and women’s
socioeconomic status (Jayachandran, 2015).

Despite notable progress in expanding contraceptive access, the unmet need for contraception remains
a significant challenge in many developing countries, particularly in Sub-Saharan Africa (UN, 2020).
In 2020, approximately 800 women died from preventable causes related to pregnancy and childbirth
globally every day, meaning that a woman dies around every two minutes during pregnancy or child-
birth (WHO, 2023). Initiatives to encourage family planning and ensure access to contraceptives are
widespread, aiming to bridge the gap in unmet needs and foster behavior change. Mass media campaigns
are commonly used in developing countries as a cost-effective means of reaching large and diverse audi-
ences, particularly targeting hard-to-reach demographics (Nawas, 1998).

This study focuses on Ghana, a regional leader in fertility transition and the first African nation to rec-
ognize high fertility as a barrier to social and economic development (McNamara et al, 1992). Ghana
has been a leader in implementing various family planning policies and initiatives over the last decades.
As such, the nation provides a compelling case for examining the dynamics of contraceptive behavior
and family planning initiatives. Insights from Ghana can offer valuable guidance for family planning
interventions and lessons applicable to other nations in Sub-Saharan Africa.

This thesis integrates principles from Social Marketing and Behavioral Change Theories to investigate
the role of family planning messages in mass media in addressing Ghana’s unmet need for contraception.
Thereby, the research questions explored in this report are as follows:

• Are family planning messages in mass media achieving their current aim of increasing awareness,
educating the public, and driving behavior change?

• Why are people who want to avoid pregnancy not using contraceptives, even when contraceptive
access exists?

• How can the findings herein guide future family planning messages in mass media?

Previous research within Sub-Saharan Africa has predominantly focused on determinants of contraceptive
use, identifying factors such as higher educational attainment, household wealth, and urban residency as
associated with a higher likelihood of modern contraceptive use. Literature focusing on the reasons for
non-use has shown that demand-side reasons constitute a considerably greater proportion of unmet needs
than supply-side reasons and that demand-side reasons have grown over time due to attitudinal resistance.
Furthermore, health concerns, such as fear of side effects, have been identified as the most prominent
reasons for non-use. Research on the effect of family planning messages in mass media has primarily ex-
amined contraceptive use within the broader context of socioeconomic determinants, suggesting a positive
association between exposure to family planning messages in mass media and contraceptive use.

We expand on existing literature and utilize Ghana Demographic and Health Surveys between 2003-
2022 to examine the impact of family planning messages in mass media on aspects of contraception
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beyond use and intention, focusing on awareness, knowledge, and unmet need. Raising awareness and
knowledge is considered a critical first step in fostering long-term behavior change and a central goal
of family planning communication. The focus on unmet needs is motivated by its inclusion in global
family planning objectives and its ability to capture the complexities of contraceptive behavior concerning
reasons for non-use. The study further delves into the nature of unmet needs in Ghana by examining the
factors contributing to non-use. This exploration applies the framework of supply- and demand-side unmet
needs, combined with the concept of access, to provide a comprehensive foundation for understanding
unmet needs in Ghana.

Our results show that exposure to family planning messages in mass media, particularly via radio, pos-
itively and significantly raises awareness of contraceptive methods. There is limited evidence of a pos-
itive effect on knowledge and a negative impact on unmet needs, as these findings are inconsistent and
largely insignificant. Over the time period, we observe a decline in supply-side reasons and an increase in
demand-side reasons for non-use of contraception. The decline in supply-side reasons is primarily driven
by improved cognitive access, specifically increased knowledge of contraceptive methods and sources.
In contrast, among demand-side reasons, lack of psychosocial access shows an increasing trend, and lack
of service quality remains a significant barrier.

We further highlight the importance of family planning communication that underscores the benefits of
contraceptive use while addressing barriers to adoption. Based on our findings, addressing demand-side
reasons for non-use, particularly lack of psychosocial access and service quality, should be a priority in
future family planning policies and communication strategies. Educational content that dispels fears and
misinformation about contraceptives, paired with messaging to challenge and reshape social and cultural
beliefs, will be essential for addressing the unmet need for contraception in Ghana.

The remainder of this paper is structured as follows: Section 2 provides an overview of family planning
initiatives within the Ghanaian context. Section 3 outlines the conceptual framework for our thesis and
reviews relevant prior research in the field. Section 4 describes the dataset utilized in our analysis, while
Section 5 presents descriptive statistics, highlighting key time trends over the study period, and concludes
with our hypothesis. Section 6 delves into the methodology, focusing both on the estimation of the effec-
tiveness of family planning mass media and the exploration of the non-use of contraceptives in Ghana.
The results are presented in Section 7 and are further discussed in Section 8, which also addresses the
implications for future family planning initiatives and directions for future research. Finally, Section 9
concludes the paper with a summary of our findings.

2 Ghana Background

Ghana is among the leading nations in Sub-Saharan Africa in terms of economic development and growth.
Since the 1990s, Ghana has achieved consistent GDP growth and a substantial reduction in poverty rates
(AEO, 2024). Notably, Ghana is among the leaders in the decline of fertility rates in Sub-Saharan Africa
and was the first African nation to recognize high fertility as an obstacle to social and economic progress
(McNamara et al., 1992). The country formulated its official population policy in 1969, followed a year
later by the establishment of the Ghana National Family Planning Program (GNFPP).

Numerous policies and plans (shown in Appendices 6 and 7) have been implemented since the population
policy, engaging a diverse range of stakeholders. Early efforts focused primarily on improving financial
and geographical access to contraceptives and quality reproductive health services. More recent initiatives
have sought to address social barriers and dispel misconceptions surrounding contraceptive use to foster
demand and uptake.
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Through these policies, Ghana has made notable progress in improving financial and geographical access
to contraceptives. In terms of financial access, major accomplishments in practice include the National
Health Insurance Scheme (NHIS) covering approximately 40% of the population in 2014, and the inte-
gration of clinical family planning services into the NHIS in 2022 (ARHR, 2023; Wang et al., 2017).
Empirical studies indicate benefits such as increased utilization of healthcare among those covered by the
NHIS (Novignon et al., 2021).

Nevertheless, the GNFPP and related policies face criticism for their limited success, characterized by
a gap between the written policy and the implementation in practice (MoH, 2015). The Alliance for
Reproductive Health Rights reports that Ghana is not on track to meet its family planning objectives for
2020-2025 or 2030. The goal of reducing the unmet need for modern contraceptives from 32% in 2018
to 16% in 2025 remains distant. (ARHR, 2023).

Alongside these policies, various family planning campaigns have been implemented in Ghana during
the same period shown in Appendix 7. These campaigns have aimed to educate about sexual health, en-
courage male participation in family planning discussions, and promote the use and demand for modern
contraceptives by addressing social barriers and misconceptions surrounding family planning. The cam-
paigns have been delivered through various channels, including media activities, community outreach
programs, and health talks, with some adopting a multi-channel approach. For instance, the Life Choice
Campaign, launched in 2010, utilized a range of media, including television (TV), radio, music videos,
and newspapers. Within less than a year of its launch, the Ghana Behavior Change Support Project’s 2010
baseline survey revealed that 80.7% of men and women recognized the campaign’s tagline “It’s your life,
it’s your choice” (Weber et al., 2011). Moreover, the National Family PlanningWeek in 2022 included TV
and radio discussions, health talks with Public Health Specialist Dr. Adu-Gyamfi, and the launch of the
TV series Atoua on the theme “Breaking the Myths and Misconceptions.” In conjunction with the event,
Dr. Adu-Gyamfi advocated for continuous family planning education through diverse media platforms,
including mass media and social media, to dispel widespread misconceptions and myths about modern
contraceptives (ARHR, 2022).

In short, Ghana’s efforts in addressing family planning and contraceptive use through media campaigns
and policy interventions reflect a great commitment to improving reproductive health. While modern
contraceptive use has increased and fertility has declined significantly over the past decades, the remaining
unmet need underscores the complexities involved in behavior change.
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3 Literature Review

3.1 Marketing Concepts

This section outlines key marketing concepts to illustrate how family planning campaigns have applied
them to drive individual behavior change.

3.1.1 Social Marketing

Social marketing, developed by Kotler and Zaltman (1971), applies commercial marketing principles in-
tending to bring about behavioral changes that yield social benefits. Over time, social marketing has
gained recognition as a key approach to driving social change by influencing individual behaviors. It
has been applied across various fields, including initiatives against smoking, drug misuse, and domestic
abuse, as well as promoting HIV/AIDS testing, vaccination uptake, and the prevention of drunk driv-
ing. In essence, social marketing involves a program planning process to encourage voluntary behavioral
changes in a target audience. The marketer will ask the consumer to perform an action and in exchange,
the marketer gives the consumer a benefit, however, the sought action entails costs such as monetary, psy-
chological, or social costs. Bagozzi (1974) means that for an exchange to occur, the perceived benefits
must outweigh the associated costs. This is achieved by delivering desired benefits, minimizing internal
and external barriers, and leveraging conviction to motivate participation in the sought behavior. Thus,
it is essential to understand the determinants of the behavior and the surrounding external structures that
enable societal practices, in order to form communication that resonates with the target audience.

3.1.2 Hierarchy of Effects Theory

It is essential to, not only understand the benefits and barriers to contraceptive use but also to assess the
effectiveness of family planning messages. Lavidge and Steiner’s (1961) research explains that while the
effects of campaigns are long-term, measuring the short-term effect is crucial to evaluate the campaign’s
effectiveness. This helps determine whether the campaign successfully moves consumers through the
series of steps that ultimately lead to actual behavior change. The series of steps consists of two cognitive
phases: awareness and knowledge; two affective phases: liking and preference; and two conative phases:
conviction and behavior. The greater the psychological or economic commitment the behavior entails, the
more time and effort it will take to progress through the series of steps. Adopting modern contraceptives
is viewed as a significant psychological commitment, particularly in regions where resistance persists due
to traditional beliefs and misinformation rooted in cultural, religious, and socio-economic factors. As the
cognitive phase of awareness and knowledge is seen as the initial and critical steps for fostering long-term
behavior change this highlights the need to evaluate the effect of current family planning communication
on such proceeding steps of actual use.

3.2 Conceptual frameworks

In order to understand the mechanisms behind contraceptive behavior, three key frameworks will guide
our analysis and form the base for the conceptual foundation of the report.
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3.2.1 Westoff’s Supply- and Demand-side Factors to Unmet Need for Contraception

The concept of ‘unmet need for contraception’ was first defined in the late 1970s and has since influ-
enced family planning initiatives worldwide and informed both the Millennium Development Goals and
the United Nations’ Sustainable Development Goals. Westoff’s definition arrows through the research of
contraceptive behavior using “World Fertility Surveys” (predecessor for Demographic and Health Sur-
veys, DHS) where a“Knowledge, Attitude, Practices (KAP) Gap” was found (Westoff, 1988). The KAP
gap refers to a difference regarding knowledge, attitude, and practice, where an individual can have ade-
quate knowledge and a positive attitude, yet not practice contraception. Thus, the KAP Gap in regard to
contraceptive use is found in the discrepancy between reproductive preferences and contraceptive prac-
tices, indicating an unmet need for contraception. In other words, women reported not explicitly seeking
to get pregnant, yet they did not use any contraceptives to prevent pregnancy, where their non-use was at-
tributed to a lack of willingness. As a result, the definition of unmet need expanded to include both women
with inadequate access and those unwilling to use contraception, thereby categorizing unmet needs into
supply-side and demand-side unmet needs.

3.2.2 Choi et al’s Elements of Access

Further understanding access is essential in order to understand the supply- and demand-side reasons for
non-use of contraceptives. Access is recognized as a multidimensional concept and has been attempted to
be explained by several actors (Penchansky& Thomas, 1981; Bertrand et al., 1995). Most recently Choi et
al. (2016) built upon these frameworks and produced a comprehensive definition of access that includes six
elements: cognitive accessibility, psychosocial accessibility, geographical accessibility, service quality,
administrative accommodation, and affordability. The majority of these elements are, in turn, measured
by questions in the DHS, as highlighted by Choi et al. (2016), which we will utilize to further understand
the supply- and demand reasons for unmet needs (Figure 3).

3.2.3 Bongaarts’s U-Shaped Curve of Unmet Need of Contraception

Bongaarts’s (1991) research, using data fromDemographic and Health Surveys, examined the progression
of unmet need for contraception over time. The study found that unmet need has an inverted U-shape,
with the lowest unmet need in regions with either high or low fertility and the highest unmet need in
regionswith intermediate fertility rates. Unmet needs are relatively small during the early stages of fertility
transition due to the low proportion of individuals not wanting pregnancy along with low contraceptive
use. As fertility transitions progress, unmet needs increase as the proportion of not wanting pregnancy
increases, but the use of contraceptives remains insufficient in narrowing the gap between demand and
use. In regions approaching the later stages of the fertility transition, the proportion not wanting pregnancy
continues to rise, while the gap declines as more women align their reproductive intentions with the actual
use of contraceptives. As Ghana is at the forefront of fertility transition in Sub-Saharan Africa, with a
notable decline in fertility rates, this helps explain why Ghana also has a high unmet contraceptive need.

3.3 Conceptual Foundation for Report

Understanding the multidimensional nature of unmet needs is central to this study. Unmet need for con-
traception refers to the gap between wanting to avoid pregnancy and non-use of contraception. Further,
the reasons for non-use are explained through supply- and demand-side reasons. These reasons are in
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turn explained through elements of access, namely cognitive accessibility, psychosocial accessibility, ge-
ographical accessibility, service quality, administrative accommodation, and financial accessibility. Un-
met need also varies across stages of fertility transition. It is low at both high and low fertility rates but
peaks at intermediate fertility levels, following Bongaarts’ (1991) nonlinear curve. To capture this dy-
namic, our conceptual framework integrates a time dimension to explore how supply- and demand-side
reasons for non-use evolve over time along the unmet need curve. In essence building on Bongaarts’s
(1991) nonlinear curve of unmet need and Wesstoff’s demand- and supply-side reasons for unmet need
simultaneously.

Figure 1: Conceptual Foundation: Authors own illustration
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3.4 Previous research

Our literature review is divided into two strands. The first strand examines the literature on determinants
of the use and non-use of contraceptives within Sub-Saharan Africa. The second strand examines previous
research on the effect of messages in mass media in Ghana.

Previous research examining contraceptive use in Sub-Saharan Africa has mostly examined the deter-
minants of use. Marrone et al. (2014), Nketiah-Amponsah (2012), and Boadu (2022), among others,
identified socioeconomic determinants such as higher education attainment, household wealth, and ur-
ban residency are associated with a higher likelihood of modern contraceptive use. Sheeran and Taylor
(1999) have examined the psychosocial predictors of intentions to use condoms, which in turn predict
actual condom use, in comparison to the theories of reasoned action developed by Ajzen and Fishbein and
the planned behavior developed by Ajzen. Sheeran and Taylor (1999) found that the perceived barriers,
namely condom attractiveness and interpersonal consequences, had a negative correlationwith intention to
use. Moreover, attitudes toward condoms, subjective norms, descriptive norms, and sexual partner norms
affected intentions to use. This body of literature highlights socioeconomic and psychosocial determi-
nants of contraceptive use, providing a foundation that aligns with the theoretical framework explored in
our study.

The body of literature examining reasons for the non-use and how they contribute to the unmet need in
Sub-Saharan Africa is less comprehensive. Senderowicz and Maloney (2022) utilize the DHS to find that
the demand side of unmet needs is considerably higher than the supply side across all seven examined
countries in Sub-Saharan Africa. Machiyama and Cleland (2014) examined the reasons for the non-use
of modern contraceptives among married women with unmet needs in Ghana from 1998 to 2008. It
was found that the supply-side reasons had experienced a decreasing relative contribution to the unmet
need, whereas the demand-side reasons had grown through attitudinal resistance. For the supply side,
cognitive access is crucial and once knowledge of two specific contraceptive methods and supply source
is secured, then geographical access, defined as traveling time or distance, may have little effect on use.
Specifically, in 1998 nearly 27% of married women with an unmet need mentioned lack of knowledge
as the reason for nonuse compared to 5 % in 2008. At the same time the percentages that mentioned
health concerns or fear of side effects as the reason for non-use rose from 14 % in 1988 to 40 % in 2003
and 2008. Moreover, Machiyama and Cleland explored different reasons for non-use in 2008 further by
creating four categories of unmet needs defined in terms of access and attitude toward using in the future.
Health concerns, encompassing fear of side effects, were found to be the most prominent reasons across
all categories. The largest category, at 45%, consisted of women with access and positive attitudes whose
main reason for non-use was health concerns at 37% and in which two-thirds of the women had previously
used amodern contraceptivemethod. Interestingly, fear of side effects was as common a reason for women
who had never used modern contraceptives. The second largest category of unmet need, at around two-
thirds, accounted for women with access but negative attitudes, where the main reasons cited still included
health concerns at 53.8% and respondents’ opposition at 19%. Thus, the two largest categories of unmet
needs in 2008 consisted of categories of women with access.

The literature focusing on the effect of messages in mass media in Ghana has received far less attention.
Kansanga et al. (2018) examined the associations between frequent exposure to mass media and National
Health Insurance Scheme (NHIS) enrollment in Ghana using data from the 2014 GDHS. A positive and
significant relationship was found between being exposed to radio and television at least once a week and
enrollment in the NHIS among women. Further, Olaleye and Bankole (1994), utilizing 1988 GDHS data,
found a positive influence of exposure to advertisements about specific contraceptive brands in media
on current use and intention to use contraceptives among married women in Ghana. Furthermore, they
found a positive relationship between positive attitudes, namely women who find it acceptable to provide
family planning information on television and radio, and current use and intention to use contraceptives.
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The positive attitude was found to have a relatively greater impact on current use than the impact of
exposure to media messages. However, studies examining the effect of family planning messages in mass
media on contraceptive use in Ghana often do so within a broader context of examining socioeconomic
determinants of contraceptive use. For instance, Boadu (2022) and Naidoo et al. (2024) examined various
determinants influencing contraceptive use and found a positive effect of exposure to family planning
messages in mass media on contraceptive use for both men and women.

A gap in the literature is therefore identified in examining the effect of family planning messages in mass
media on dimensions of contraception other than use and intention to use. This study contributes to this
strand of literature by examining the effect of family planning messages in mass media on key aspects
related to behavior change, namely awareness, knowledge, and unmet needs. Furthermore, the study also
contributes to the literature on reasons for non-use, by exploring the supply- and demand-side reasons to
unmet need for contraception in Ghana across the period 2003 to 2022.

4 Data

4.1 The Ghana Demographic and Health Survey

This study utilizes Ghana Demographics and Health Surveys (DHS) which are household surveys with the
primary objective of providing data for population and health indicators. The information collected is in-
tended to assist policymakers and program managers in designing and evaluating programs and strategies
for improving the health of the country’s population. The sampling procedure used in the GDHS is strat-
ified two-stage cluster sampling, designed to yield representative results at the national level, for urban
and rural areas, and for each of the country’s regions (GSS, 2021). Four questionnaires are commonly
used in the collection of GDHS: The household questionnaire, the woman’s questionnaire, the man’s
questionnaire, and the biomarker questionnaire. For this analysis, data were extracted from the couple
questionnaires that combine the woman’s questionnaire and the man’s questionnaire from the surveys
conducted in 1993, 1998, 2003, 2008, 2014, and 2022.

4.2 Data Sub-Selection

The study is limited to the time period 1993 to 2020 in terms of descriptive statistics and 2003-2022 in
terms of empirical results to ensure consistency in the use of the same variables across all years, to allow
reliable comparisons, and to minimize variability due to changes in measurement.

Further, the sample used in this study is limited to women of childbearing age, defined as ages 15 to 49
(WHO, n.d.). This corresponds to the sample of women interviewed and identified as household residents
or visitors who spent the night prior to the survey in the household. Thus, our sample size in 1998 was
4,834 women, 5,691 in 2003, 4,916 in 2008, 9,396 in 2014, and 15,014 women in 2022. The response
rate among women was 97% in 1998, 2008, and 2014, 96% in 2003, and 98% in 2022. This results in a
total sample of 38,851 interviewed women.

Some researchers in this field have found it necessary to exclude all non-married women, women who
have not yet initiated sex, not menstruated in the last six months, or who are infecund from their sample
(Feyisetan & Casterline, 2000). We refrain from the exclusion of women since family planning informa-
tion, regardless of marital status or current sexual activity, is relevant for all women who have or will have
a need to limit or space births and desire to have or share relevant family planning knowledge with others.
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4.3 Application of Weights

Solon et al.’s (2015) rationale will be employed in the application of sample weights throughout this
study. Due to the specific sample procedure of DHS, and the process of oversampling some regions,
unweighted descriptive statistics would not accurately represent the population of women our sample is
estimating. Referring to both Solon et al. (2015) and Ghana Statistical Service’s (2024) recommendations
for applying sample weights, we will therefore be weighting our descriptive statistics to ensure national
representativeness. However, we will not be weighting our regression models, as our models aim to
estimate relationships between family planning media exposure and outcome variables rather than analyze
the socio-economic determinants of the outcome variables. This aligns with statement by Rutstein and
Rojas (2003) at DHS, who claim sampling weights are inappropriate for estimating relationships such
as regression coefficients. We also followed the recommendations by Solon et al. (2015) to verify our
results by performing both weighted and unweighted versions of our regression models and reported both
results, shown in Appendices 10, 11, and 12, to ensure that our decision to not apply weights did not lead
to significantly different results.

5 Descriptive Results

In this descriptive analysis, we examine trends related mainly to contraceptive behavior and media ex-
posure across different time periods. The tables present a broader picture of the demographic, socioeco-
nomic, and cultural change in Ghana. This section ends with the hypothesis of the study.

5.1 Demographic Trends

The demographic trends from 1993 to 2022 shown in Table 1 indicate significant shifts that reflect the
broader economic transformations occurring within the country. Urbanization has been a key feature,
with the proportion of urban residents increasing from 28.34% in 1993 to 50.98% in 2022. Education
levels have seen substantial improvements, particularly for women. The proportion of women with no
formal education decreased from 48.08% in 1993 to 25.95% in 2022. Similarly, secondary education
among women increased significantly from 5.3% to 50.75% during the same period. Male education
levels also rose, but at a slower pace, narrowing the gender education gap but leaving men with slightly
higher overall educational attainment. The wealth distribution has experienced more modest trends with
a gradual increase in the proportion of individuals belonging to the richer and richest wealth categories,
while those in the poorer and poorest categories have declined.

Table 1 also suggests a trend in marriage and childbearing patterns in Ghana. The average age at first
child rose from 19.5 in 1993 to 21.2 in 2022, and the average age at first marriage increased similarly.
However, the average desired number of children remained fairly unchanged over a time period. In terms
of media access, the proportion of individuals with access to a radio in their household increased, peaking
at 83.88% in 2008, before declining to 57.52% by 2022. Conversely, television access steadily rose from
18.65% in 1993 to 70.25% in 2022, reflecting notable shifts in media access. Overall, Table 1 highlights
significant progress in Ghana in terms of demographic, and socio-economic changes and improvements
in gender equality. These shifts provide an important context for understanding the broader changes in
family planning and media consumption in Ghana over the time period.
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Figure 2: Source: GHDS

Figure 3: Source: GHDS
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Figure 4: Source: GHDS

5.2 Trends within Contraceptive Behavior

Table 2 illustrates key changes in contraceptive behavior in Ghana across our time period. Both awareness
and knowledge about the female cycle have improved significantly, with awareness increasing from 1.34%
in 1993 to 8.79% in 2022, and knowledge rising from 29.72% in 1993 to 46.91% in 2022, suggesting a
positive trend in reproductive health education.

In terms of contraceptive use, we see that the use of modern contraceptives has experienced an increase
from 12.8% in 1993 to 29.69% in 2022. We see that the demand for contraceptives (measured as people
wanting to avoid pregnancy) has experienced an increase from 53.93% to 59.49%. The unmet needmoved
from 26.02 % in 1993, reached a peak in 2008 at 34% and experienced a decline to 21.06% in 2022. In
other words, between the years 1993-2003, Ghana was experiencing an increase in unmet needs, and a
declining trend during the years 2008-2022.

5.3 Trends Within Family Planning Media

Over the past two decades, family planning media exposure in Ghana has exhibited a fluctuating trend, as
shown in Table 3. People being exposed to family planning media of any sort has had a declining trend;
with a noticeable increase from 79,61% in 2003 to sequentially declining to an average family planning
media exposure of 57.78% in 2022. This conflicting average trend can be attributed to shifts in exposure
across different media channels. In 2003, nearly 79% of respondents reported exposure to family planning
messages through radio in contrast to 43.44% in 2022, marking a significant shift in the consumption of
family planning messages. Conversely, exposure to family planning media through television increased
from 32.11% in 1998 to 46.68% in 2022. Nevertheless, the rise in television exposure was insufficient to
offset the larger decline in radio, leading to an overall decrease in average exposure.

Additionally, the increasing influence of digitalization is evidenced by the 2022 health survey. The survey
introduces new questions about mobile phone and smartphone ownership, and internet usage frequency
in addition to questions covering new channels for family planning communication. Data reveals that a
substantial 81.6% of respondents own a mobile phone, with 45.5% owning smartphones. Furthermore,
10.1% of respondents use the Internet at least once a week, as shown in Appendix 8. This underscores the
evolving landscape of channels for family planning messages.
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5.4 Motivation of Hypothesis

Figure 2 illustrates key trends in contraceptive behavior and family planning mass media exposure in
Ghana over time. It reveals a notable increase in contraceptive awareness and knowledge about the female
cycle alongside a shift in the media landscape. In addition unmet needs are beginning to decline with about
20% of women still having an unmet need for contraception. The time trend found in our descriptive
statistics forms the basis for the following hypotheses:

• H1: Exposure to family planning mass media positively and significantly impacts contraceptive
awareness.

• H2: Exposure to family planningmass media positively and significantly impacts knowledge about
fertility.

• H3: Exposure to family planning mass media negatively and significantly impacts the unmet need
for contraception.

• H4: Supply-side reasons for unmet need have declined over the time period. By the end of the
observed period, demand-side factors account for a larger share of the reasons for non-use. Leading
to:

𝑆(2003) > 𝑆(2022)
𝑆(2022) < 𝐷(2022)

Where:
𝑆(2003) = Supply-side reasons for non-use in 2003.
𝑆(2022) = Supply-side reasons for non-use in 2022.
𝐷(2022) = Demand-side reasons for non-use in 2022.

Figure 5: Key Time Trends (1993-2022) Source: GDHS
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6 Methodology

Our method is divided into two parts. The first stand explains how we estimate how exposure to family
planning messages influences awareness, knowledge, and unmet needs across our time period, corre-
sponding to H1, H2, and H3. The second part explains our method for estimating the proportion of unmet
needs attributed to supply-side and demand-side reasons for non-use across our time period, correspond-
ing to H4.

6.1 Effect of Family Planning Messages in Mass Media

6.1.1 The Ordinary Least Squares (OLS) & Linear Probability Model (LPM)

To test H1,H2 and H3 and capture the effectiveness of exposure to family planning messages, an Ordi-
nary Least Squares (OLS) model is applied. As knowledge and unmet need for contraception are binary
variables in nature, a Linear Probability Model (LPM) is naturally employed. LPM is simply an OLS
regression applied to a binary outcome variable. Both models assume linearity, however, in OLS the re-
lationship between the dependent variable and the independent variables is linear in parameters while in
LPM the probability of the outcome is modeled as a linear function of the independent variables. This
makes the interpretation of the coefficients a bit different. Coefficients in OLS describe the change in
the level of the dependent variable for a one-unit change in the independent variable while coefficients in
LPM describe the change in the probability of the dependent variable occurring for a one-unit change in
the independent variable.

Outcome variables

• Awareness of contraceptive methods: Awareness of contraceptive methods is measured as an
average score from respondents being presented with a list of 13 contraceptive methods and asked
which they are aware of. Each identified method contributes one point to the respondent’s total
score. Awareness is central to our analysis as it is the first step in the process of adopting family
planning methods and ensuring cognitive access to contraceptives.

• Knowledge about the ovulatory cycle: Knowledge about the ovulatory cycle is measured as a
binary variable, indicating whether the respondent correctly identified the middle of the ovulatory
cycle as the most fertile period. This serves as a critical indicator of family planning knowledge,
as it directly relates to pregnancy planning and reflects whether the respondent has successfully
absorbed key information from family planning messages.

• Unmet need of contraceptives: Unmet need for contraception utilized DHS’s revised definition,
shown in Appendix 21, to ensure alignment with technical experts and ensure consistency to enable
reliable tracking over time and across countries (Bradley et al., 2012). The variable consists of
married and sexually active unmarried non-users that have an unmet need for spacing or limiting.
The definition goes further into subcategorization of the unmet need into group 2 and group 4:

– Group 2: Pregnant or postpartum amenorrheic women who either did not want the current
pregnancy or last birth to occur at all or who would have preferred it to occur at a later time

– Group 4: Women who are fecund and either do not want any more children, want the next
pregnancy to occur in more than two years, or are undecided about whether they want another
child
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Binary explanatory variables

• Exposure to family planning messages on the radio within the last 12 months
• Exposure to family planning messages on TV within the last 12 months
• Exposure to family planning messages in Newspapers within the last 12 months

We are estimating following relationships

Awareness𝑟𝑡 = 𝛽0 + 𝛽1Radio𝑟𝑡 + 𝛽2TV𝑟𝑡 + 𝛽3NP𝑟𝑡 + 𝛽4𝑋𝑟𝑡 + 𝛿𝑟 + 𝜖𝑟𝑡 (1)

Knowledge𝑟𝑡 = 𝛽0 + 𝛽1Radio𝑟𝑡 + 𝛽2TV𝑟𝑡 + 𝛽3NP𝑟𝑡 + 𝛽4𝑋𝑟𝑡 + 𝛿𝑟 + 𝜖𝑟𝑡 (2)

Unmet Need𝑟𝑡 = 𝛽0 + 𝛽1Radio𝑟𝑡 + 𝛽2TV𝑟𝑡 + 𝛽3NP𝑟𝑡 + 𝛽4𝑋𝑟𝑡 + 𝛿𝑟 + 𝜖𝑟𝑡 (3)

Where:

Awareness𝑟𝑡 = Awareness of contraceptive methods in region 𝑟, at time 𝑡.
Knowledge𝑟𝑡 = Knowledge about the ovulatory cycle in region 𝑟, at time 𝑡.
Unmet need𝑟𝑡 = Unmet need of contraception in region 𝑟, at time 𝑡.
Radio𝑟𝑡 = Exposure to family planning messages on the radio within the last 12 months in region 𝑟, at time 𝑡.
TV𝑟𝑡 = Exposure to family planning messages on TV within the last 12 months in region 𝑟, at time 𝑡.
NP𝑟𝑡 = Exposure to family planning messages in newspapers within the last 12 months in region 𝑟, at time 𝑡.
𝑋𝑟𝑡 = Vector of control variables (e.g., age, education, and wealth index).
𝛿𝑟 = Fixed effects at the region level.
𝜖𝑟𝑡 = Capturing unobserved variation in the dependent variable in region 𝑟 at time 𝑡.

6.1.2 Stepwise Forward Selection Method for Covariates

Due to a lack of research on determinants of contraceptive awareness, knowledge about fertility, and
unmet need for contraception in Ghana or nearby countries, we can not base our covariates on earlier em-
pirically defined covariates. We have therefore employed a Stepwise Forward Selection method in order
to understand what variables explain the largest proportion of variance among our dependent variables.
In this way, we aim to control for omitted variable bias in our model. We based the prospect covariates
on research that identified determinants of contraceptive use in Ghana and Sub-Saharan Africa, including
studies by Marrone et al. (2014), Nketiah-Amponsah (2012), and Boadu (2022).

We implemented The Stepwise Forward Selection Method proposed by Efroymson (1960) and started
with a model solely containing our outcome and explanatory variables and then added covariates one
by one and noted the significance and changes in explanatory power. We wanted high explanatory power
while still keeping the number of regressors down to avoid overfitting our model. We analyzed our results,
as shown in Appendices 17, 18, and 19, and then based our decision of covariates on two criteria:

• Consistency: We wanted consistent use of covariates across our models
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• Relevance: We wanted the covariates to align with the purpose of our research and contribute with
information of value for future family planning media

Three main common covariates were found for our three models. Results showed that educational level
was the main determinant of most of our outcome variables with a delta-adjusted R squared of 0.083 for
the awareness model, and 0.027 for the knowledge model with a significance at a 98% confidence interval
across all models. However, it was not a significant predictor for unmet needs. Age was also consistently
and significantly adding explanatory power (Delta adjusted R square of 0.01 for the awareness model,
0.004 for the knowledge model, and 0.01 for the unmet need model) along with wealth index (Delta
adjusted R square of 0.002 for the awareness model, 0.01 for knowledge model, 0.02 for unmet need
model). Owning a radio and television was excluded from the model, despite consistent significance, to
avoid multicollinearity, as such variables are naturally included in the wealth index.

Our final covariates are age, educational level, andwealth index. The age variable is grouped into five-year
intervals, covering ages 15 to 49. Educational level is categorized into four levels: No education, Primary
education, Secondary education, and Higher education. Lastly, the wealth index estimates socioeconomic
status by weighting responses to 33 questions regarding household possessions and characteristics and
then dividing the results into the quintiles; poorest, poorer, middle, richer, and richest. In addition, Rutstein
and Johnson (2004) show that the wealth index is a better predictor of health outcomes, and contraceptive
prevalence in particular, than alternative measurements of economic status such as income- or expeditor-
based indexes. This further supports the wealth index as a covariate.

To ensure independence between our explanatory variables and covariates we tested for multicollinear-
ity by employing Variance Inflation Factors (VIF). As all our VIF values are >2, see Appendix 12, and
therefore under the benchmark of <10 (Williams, 2015), we see no signs of multicollinearity.

6.1.3 Fixed effects

We employed a fixed effects model on a regional level to allow control for unobserved heterogeneity
that varies across regions but remains constant within a given region during the study period. Our model
therefore explores variance within regions. This approach is justified due to the large regional differences
in Ghana and as a place of residence has been empirically shown to be a determinant of contraceptive use
in Ghana (Boadu, 2022; Aviisah et al., 2018).

6.1.4 Year Stratified Cross Sectional Analysis and Pooled Model with Time Fixed Effects

We both apply a Year Stratified Cross-Sectional Analysis and Pooled Model with Time Fixed Effects.
First, we analyze each cross-sectional panel (e.g. 2003, 2008, 2014, and 2022) independently in order
to gain insight into how the marginal effects of family planning media exposure might vary by year.
Both family planning campaigns can often differ in design and reach across years, along with awareness,
knowledge, and unmet needs that can be influenced by shifting policies, campaigns, and societal norms
over time. The year-specific approach allows us to capture temporal changes in media exposure and
outcomes.

We also employ a Pooled Model with Time Fixed Effects, which assumes that the relationship between
media exposure and outcomes remains constant over time. The time fixed effects control for unobserved
factors that vary across years but are constant within each year. This provides an aggregated view of the
relationship between media exposure and outcomes across the entire time period, working as a good com-
plementary strategy to our year-specific approach. In addition, by pooling the data we aim at increasing
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statistical power by leveraging the full dataset, enabling more robust inference about overall trends and
relationships.

6.1.5 Cluster Standard Errors

Further, we test for heteroscedasticity in our models, as shown in Appendices 14, 15, and 16, using The
Breusch-Pagan Test developed by Breusch and Pagan (1979). Even though our dataset is in a Panel Struc-
ture, due to our mostly year-specific approach, where we are treating each cross section independently, not
assuming any temporal dependence, the Breusch Pagan test is a suitable approach. The test evaluates the
null hypothesis of constant variance in the error term against the alternative hypothesis and reveals clear
signs of heteroscedasticity with p<0.05 consistently across all years andmodels. Thus this violates that our
data is identically and independently distributed. To address this issue, we apply clustered standard errors
at the primary sampling unit (PSU) level. In DHS surveys, PSUs correspond to enumeration areas (EAs),
which are small geographic units designed during national censuses to balance fieldwork feasibility and
local variability representation. With approximately 400 EAs per survey, this exceeds the recommended
threshold of 50 clusters (Wooldridge, 2010), ensuring robust standard errors and reliable inference. Addi-
tionally, clustering at the PSU level aligns with the DHS sampling design, further supporting the validity
of our approach.

6.1.6 Endogeneity Concerns

6.1.7 Reverse causality

A key limitation of our model is its lack of experimental design, which precludes establishing the temporal
ordering of variables. Specifically, the data does not indicate whether exposure to family planning mass
media occurred before changes in respondents’ awareness, knowledge, or unmet need for contraception.
This limitation raises the possibility of reverse causality, where respondents with higher awareness and
knowledge may be more likely to recall exposure to family planning messages. Conversely, people with
an unmet need for contraception might be less likely to recall family planning messages. This would bias
the estimates of the regression coefficients; Coefficients in the awareness and knowledge models may be
overestimated, while coefficients in the unmet need model may be underestimated.

To address this issue, we explored the use of an instrumental variable (IV) approach to test for reverse
causality. However, the complexity of working with multiple cross-sectional datasets, combined with
the abstract nature of our dependent variables, made identifying a valid instrument challenging. Despite
testing several prospect instruments, none fulfilled the dual criteria of relevance and exogeneity, as shown
in Appendices 21, 22, 23, and 24. We are therefore relying on empirical findings from related fields.
Olaleye and Bankole (1994) examined the possible reverse causality between family planning mass media
and contraceptive use by implementing an instrumental variable approach. While being exposed to family
planning media has a significant effect on current contraceptive status - the reverse does not seem to be
the case. Olaleye and Bankole (1994) thereof claim it is reasonable to treat exposure of media messages
as the cause and contraceptive behavior as the effect. In light of this evidence, while the lack of temporal
ordering remains a limitation in this study, we proceed under the assumption that family planning media
exposure primarily drives the observed changes in awareness, knowledge, and unmet needs due to their
close link to contraceptive status.
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6.1.8 Omitted variable bias

Omitted variable bias is also recognized as a limitation in ourmodels. Theremight be unobserved variables
that are correlated with both the independent variables and determinants of the dependent variable in
our model, which would bias our estimates, causing either an overestimation or underestimation of our
coefficents. We account for this through the careful examination of covariates; however, due to limitations
in our data, some determinants of our dependent variable that may also be correlated with our media
exposure variables, such as shifts in social norms and attitudes, government policies, or family planning
initiatives, are not captured. Consequently, this limitation must be kept in mind when interpreting the
results.

6.1.9 Measurement error

We also highlight the potential risk of measurement errors in our models. Since the GDHS relies on
self-reported data, it is inherently subject to biases, which may cause the observed values in the model to
deviate from their true values.

The variables measuring exposure to family planning messages rely on respondents’ self-reported an-
swers to whether they have seen or heard such messages in the past 12 months. This introduces potential
recall bias, as respondents may struggle to accurately remember past exposures. Additionally, the broad
phrasing of the question allows for subjective interpretation, meaning respondents may differ in their
understanding of what qualifies as a family planning message. Furthermore, the variable does not differ-
entiate between first-time exposure and repeated exposure, nor does it account for prior exposure outside
the specified 12-month period. As a result, respondents categorized as unexposed may have been exposed
earlier, complicating the variable’s use as a treatment effect. This limitation further suggests that the true
“untreated” group in the dataset is likely very small.

In addition, the study also addresses sensitive topics like contraception, influenced by cultural and so-
cietal norms, leading to social desirability bias. Respondents may underreport stigmatized reasons for
non-use and instead cite neutral factors, leading to endogeneity and bias estimates. Furthermore, the
DHS’s measure of unmet need includes women who are pregnant or postpartum amenorrheic but wanted
their pregnancy later or not at all. This backward-looking definition is subject to post-rationalization bias.
Although the DHS data on unmet needs and reasons for contraceptive nonuse are among the most system-
atically collected and extensively utilized globally, certain data and measurement issues persist. One of
the biggest issues related to the binary measure of pregnancy intentions contradicts the growing consensus
on the complexity of fertility desires and pregnancy intentions (Senderowicz &Maloney, 2022). Respon-
dents who report being undecided about their pregnancy intentions are categorized alongside women who
explicitly state that they do not want another pregnancy, thereby being classified as having an unmet need.
Thus, despite the revision in 2012, the measurement still has issues to consider in order to improve the
indicator’s usefulness for family planning programs.
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6.2 Reasons for Non-Use of Contraceptives

To test our hypothesis regarding supply- and demand-side reasons for non-use over time, we rely on the
conceptual framework for our report (Figure 1) in the creation of the following equations. Additionally,
we use the categorization of reasons for non-use from the DHS, linking them to their associated elements
of access (Choi et al., 2016). However, due to a lack of consistency in reporting responses across surveys,
we have slightly altered the categorization to ensure compatibility with our dataset, as shown in Appendix
20. All factors represent the percentage proportion of reasons for non-use. Note that the question regard-
ing non-use in the DHS includes additional responses, such as ‘being a faucet’ or ‘not sexually active.’
Since these responses are unrelated to elements of access, they have been excluded from the analysis.
Consequently, the total percentage proportion of reasons for non-use in our study is less than 100%. Fur-
ther we apply weights (as described in Section 5.2) to ensure national representativity. The following
equations will be used for our estimations:

Figure 6: Reports DHS Catagories. Source: GDHS and Choi et al.’s (2016)

𝑈(𝑡𝑖) = 𝐷(𝑡𝑖) + 𝑆(𝑡𝑖)
𝐷(𝑡𝑖) = 𝑃(𝑡𝑖) + 𝑄(𝑡𝑖)

𝑆(𝑡𝑖) = 𝐶(𝑡𝑖) + 𝐹(𝑡𝑖) + 𝐺(𝑡𝑖)

Where:

𝑡𝑖 = Represents the year (2003, 2008, 2014, 2022).
𝐷(𝑡𝑖) = The demand-side contribution to non-use.
𝑆(𝑡𝑖) = The supply-side contribution to non-use.
𝑃(𝑡𝑖) = Psychosocial barriers.
𝑄(𝑡𝑖) = Service quality barriers.
𝐶(𝑡𝑖) = Cognitive barriers.
𝐹(𝑡𝑖) = Financial barriers.
𝐺(𝑡𝑖) = Geographic barriers.
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7 Empirical Results

Our empirical results will be divided into two strands; The first strand will estimate the effectiveness of
exposure to family planning messages in mass media on our outcome variables while the second section
will examine the time trends in supply- and demand-side reasons for non-use of contraceptives.

7.1 Effect of Exposure to Family Planning Messages In Mass Media

When interpreting the coefficients of our models it is important to have the nature of the models in mind.
In terms of the awareness model coefficients in the model represent the estimated change in the average
awareness score attributed to exposure to family planning messages, holding all other variables in our
models constant. When interpreting the results of messages in mass media’s effect on knowledge and
unmet need, the coefficients correspond to a percentage increase in the probability of having knowledge
about the ovulatory cycle and having an unmet need for contraception, holding all other variables in our
models constant.

7.1.1 Year Stratified Cross-Sectional Analysis

To start with we find a consistent significant and positive relationship between exposure to family planning
massmedia and an average higher level of awareness (Table 4). In terms of exposure via radio, coefficients
are consistently positive and significant (p < 0.01) across all years, indicating that exposure to family
planning messages through radio corresponds to an increase in average awareness score. Specifically,
exposure to family planning messages through radio corresponds to an approximate 0.102 increase in the
average awareness score in 2003, 0.082 in 2008, 0.05 in 2014, and 0.06 in 2022, suggesting a decreasing
magnitude of effect over time. The coefficients for television exposure are positive and significant at a
98% confidence level for 2003 and 2022 and at a 90 % confidence level for 2008 and 2014. Exposure to
family planningmessages on television corresponds to an increase in the average awareness score by 0.075
in 2003, declining to 0.032 in 2008, 0.024 in 2014, and 0.046 in 2022. Similar to radio, the magnitude of
the effect decreases over time. Regarding family planning messages in newspapers, we find a significant
effect corresponding to a higher average awareness at a 90% confidence level in 2003, but no significant
effect in the subsequent years. The magnitude of the effect associated with newspapers also diminishes
over time.

While the magnitude of the coefficients may appear small it is important to interpret these changes relative
to the 0–13 scale of the average awareness score. During the years 2003 to 2022, the average awareness
increased from 7.74 to 8.79 methods representing an overall improvement of 1.05 methods over 19 years.
This translates to an average annual increase of approximately 0.055 methods per year. The coefficients
of the model are comparable to this annual increase, indicating that media exposure plays a significant
role in driving awareness improvements. The constant term reflects the yearly baseline awareness score
with no media exposure, holding the control variables (wealth, education, and age) constant. We observe
an increase in baseline awareness from 0.434 in 2003 to 0.523 in 2022, indicating that baseline awareness
has grown over time due to factors unobserved by the model.

Moving on to the impact of family planning messages in mass media via radio, television, and newspa-
pers on knowledge about the ovulatory period in the female cycle we find a less consistent significant and
positive relationship (Table 5). The coefficient for exposure to family planning messages on the radio is
significant for the years 2008 (β = 0.112, p < 0.01) and 2014 (β = 0.082, p < 0.01). This indicates that
respondents with exposure to radio family planning messages had an 11.2% higher probability of having
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accurate knowledge about the ovulatory cycle in 2008 and 8.2% in 2014. However, the coefficients for
2003 (β = 0.014) and 2022 (β = -0.005) show an insignificant and fluctuating relationship between radio
family planning messages and fertility knowledge. Television exposure does not show statistical signif-
icance and fluctuates between positive and negative coefficients of small magnitude across the years.
Similarly, exposure to family planning messages in newspapers displays both positive and negative co-
efficients but is only significant at a 90% confidence level in 2014 (β = 0.112, p < 0.1). This rise in the
constant term, from 0.153 in 2003 to 0.321 in 2022 (p < 0.01), may reflect that the baseline probability of
accurate knowledge over time is unrelated to media exposure and covariates have increased. However, in
2008 and 2014, the constant is insignificant and fluctuates between negative and positive (β = -0.060 in
2008 and β= 0.108 in 2014). While media exposure, particularly via radio, appears to have contributed
to knowledge gains in select years, its overall impact remains inconsistent and can not be confidently
determined from this analysis.

Lastly, the impact of family planning messages in mass media via radio, television, and newspapers on
the unmet need for contraception also shows less consistent significant relationships (Table 6). The ef-
fect of radio exposure is insignificant across all years except for 2014, where radio exposure significantly
decreased the probability of unmet need by 5.3% (p < 0.05). Television exposure only had a significant
effect in 2003, decreasing the unmet need by 5.5% (p < 0.05). Newspaper exposure shows insignificant
results across all the years. The constant term in this context represents the baseline probability of having
an unmet need for contraception unrelated to media exposure and covariates. The constants are consis-
tently significant and relatively high in the earlier years, with values such as 44.7% in 2003, 63.5% in
2008, and 42% in 2014, before declining to 21.1% in 2022. The constant for 2008 is highest (63.5%),
aligning with the time trend of unmet needs, as shown in Figure 5. Because the effect of family planning
messages in mass media on unmet needs is inconsistent and largely insignificant across years and media
channels, its overall impact cannot be confidently determined from this analysis.

Figure 7: Source:GHDS
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Figure 8: Source:GHDS

Figure 9: Source:GHDS
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7.1.2 Pooled Model with Time Fixed Effects

Figure 10: Source:GDHS

In contrast to the year-specific models the pooled regression model estimates the relationship between
explanatory variables and outcomes across the entire time period (2003–2022) controlling for year-to-
year variation across regions (Table 7).

In terms of family planning media exposure’s effect on average awareness score, we find consistent pos-
itive and significant (p<0.01) results across all media channels. The pooled model confirms the relative
magnitude of effects observed in the year-specific models, with radio emerging as the most impactful
medium for raising awareness (β = 0.071), followed by television (β = 0.048) and newspapers (β = 0.028).
This shows that family planning media exposure, isolating the media exposure effect from year to year
changes and looking at the time period as a whole, has had a positive and significant effect on average
awareness levels. Regarding family planning media exposure’s effect on knowledge about the ovulatory
cycle, we find consistent positive and significant (p<0.01) results for exposure through radio. Across our
time period exposure to family planning messages through radio corresponds to a 5.4% higher probabil-
ity of having accurate knowledge about the ovulatory cycle. Lastly, in terms of family planning media
exposure’s effect on the unmet need for contraception, we find a negative and significant result for expo-
sure through TV (p<0.05). Over the years 2003-2022, exposure to family planning messages through TV
corresponds to a 3.2% lower probability of having an unmet need for contraception.

The pooled model controlling for year-to-year variation offers insight into the aggregate effect of media
exposure over the entire period. The pooled model displays similar results as our year-specific analysis
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but provides more generalized estimates that support some of our results and the fluctuations across years.

7.1.3 Robustness and Explanatory Power of Models

The awareness model demonstrates relatively high explanatory power, with adjusted R² values ranging
from 24% to 33.7% over the study period. These values suggest that the included predictors explain a
substantial portion of the variance in average awareness scores, although unobserved factors contribute
to the remaining variance. Additionally, the low residual standard errors (RSE) suggest that the model’s
predictions are precise relative to the dependent variable’s range (1–13).

In contrast, the knowledge and unmet need models exhibit lower explanatory power. The knowledge
model’s R² values range from 15% in 2003, 4.1% in 2014, and 9.1% in 2022, while the unmet need model
consistently shows low R² values, such as 3.4% in 2014 to 1.8% in 2022. We see similar and slightly
stronger R² values in the pooled model (R² = 31.13% for awareness, R² = 9.5% for knowledge, and R²
= 3.1% for unmet need). Further, the high residual standard errors (RSE) suggest that, on average, the
model’s predictions deviate from the actual values by approximately 0.45 in terms of both models, which
is nearly half of the dependent variable’s total possible range (0 to 1). This highlights the model’s limited
precision. In addition, despite the larger sample size in the pooled model, we do not see much difference
regarding RSE.

However, one has to bear in mind that Linear Probability Models typically experience low explanatory
power as the model is trying to fit a linear regression line to a binary outcome. These low explanatory
variables could also indicate that a significant portion of the variance in the outcomes remains unex-
plained by our model partly stemming from the nature of the dependent variables. Fertility knowledge is
inherently more complex than awareness, requiring not only exposure to information but also cognitive
engagement, interpretation, and an understanding of how the information is framed or delivered. This
introduces higher variability within the variable, which the model struggles to fully capture. Similarly,
unmet need is a multidimensional concept that encompasses a complex behavioral nature. Identifying
variables that adequately capture this complexity is challenging, which further contributes to the lower
explanatory power of models using such dependent variables.
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7.2 Examining Non-Use

Figure 11: Lack of Access (2003-2022) Source:GDHS

Note: This graph illustrates the proportion of non-use attributed to different dimensions of ac-
cess,cognitive, financial, geographic, psychosocial, and service quality, over time. Each area represents
the contribution of a element of access to the total non-use, highlighting how these dimensions have
evolved in their relative importance across the survey years.

7.2.1 Time Trends: Reasons for Non-Use Through Elements of Access

The reasons for the non-use of contraception have varied across the four survey years, reflecting shifts in
both demand- and supply-side factors. The total proportion of non-use attributed to lack of access seemed
to have peaked in 2014, followed by a decrease in 2022, as seen in Figure 4. The peak was mostly driven
by the lack of service quality. Moreover, the total supply- and demand-side reasons for non-use accounted
for 58.72 % of non-users in 2003 and 45.1% of non-users in 2022.

Demand-side reasons for non-use, including lack of psychosocial access and service quality, increased
from 32.95% in 2003 to a peak of 64.79% in 2014, before decreasing to 42.43% in 2022, as shown in
Appendix 22. Overall, this represents an increase over the entire period from 2003 to 2022. In 2003, lack
of service quality constituted the largest share of demand-side reasons for non-use. However, by the end of
the observed period, the lack of psychosocial access accounted for the largest share of demand-side reasons
for non-use. Lack of psychosocial access has increased significantly, from 7.87% in 2003 to 27.08% in
2022, with respondent and husband opposition showing the largest increase within the category, as shown
in Appendix 22. By contrast, the lack of service quality declined from 25.08% in 2013 to 15.35% in 2022
and showed a fluctuating trend throughout the time period. Inconvenience to use remained relatively stable
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with a slight increase, while the fear of side effects has decreased over the time period, from 23.83% in
2003 to 12.03% in 2022, peaking at 38.39% in 2014.

The supply-side reasons for non-use have decreased, from 25.77% in 2003 to 2.67% in 2022, with the
sharpest decline occurring between 2003 and 2008. This decline has been consistent across all individual
reasons within the supply-side, with the most substantial decrease seen in the lack of cognitive access,
which decreased from 14.15% in 2003 to 0.26% in 2022. The second largest decrease was in the lack
of financial access, which decreased from 7.87% in 2003 to 2.01% in 2022. From this, we can conclude
that the decline in total supply- and demand-side reasons for non-use is driven by the reduction in the
supply-side reasons for non-use.

Figure 12: Time Trend Supply and Demand side, Unmet need, Avoiding pregnacy.
Source:GDHS

This graph illustrates the time trend of unmet need and among people wanting to avoid pregnancy from
1993-2022. Demand and supply reasons to non-use during 2003-2008 are also illustrated.

7.2.2 Time Trends in Supply and Demand, Unmet Need, and Avoiding Pregnancy

In Figure 5, the supply- and demand-side reasons for non-use from 2003-2022 are plotted alongside the
unmet need of contraception and the proportion of women wanting to avoid pregnancy from 1993-2022.
As noted before, we observe a declining trend in supply-side reasons for non-use across the time period,
while the demand-side reasons have been increasing, reaching their peak in 2014 followed by a decline.
The proportion of women wanting to avoid pregnancy remained relatively stable between 2003 and 2022,
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with an increase of only 0.92 percentage points (Table 2). This contrasts with the preceding period, from
1993 to 2003, when the proportion increased by 4.64 percentage points. Meanwhile, the unmet need for
contraception increased until 2008, reaching a peak at 34%, before declining to 21.06% in 2022. These
observed trends in Ghana suggest alignment with Bongaarts’ (1991) description of unmet needs following
an inverted U-shape (Figure 5).

The trends in Figure 5 suggest some relationships between the observed trends. However, as the proportion
of individuals citing the demand- and supply-side reasons does not encompass the entire population of non-
users, this limits the ability to suggest causal relationships. Additionally, we note that the unmet need trend
may be subject to lagged effects, where a decline in reasons for non-use does not immediately translate
into an increase in contraceptive use. The lack of information on the relationship between demand- and
supply-side reasons for non-use prior to the time period 2003-2022 represents a constraint in our analysis.
This further supports avoiding suggesting causal relationships. Nevertheless, plotting the trends over
the time period provides an exploration of how the supply- and demand-side reasons for non-use have
developed along the unmet need curve in Ghana.

8 Discussion

8.1 Support for Hypothesis

This section connects our results to the four hypotheses and evaluates their rejection or acceptance.

Based on the results presented in Table 4 and Table 7, we conclude that exposure to family planning
mass media, through both radio and TV, has had a positive and significant effect on the average number
of contraceptive methods an individual is aware of across the surveyed years from 2003 to 2022. In
other words, our findings support that exposure to family planning mass media has significantly impacted
contraceptive awareness, and we therefore accept H1.

From Table 5, we find a positive and significant effect of exposure to family planning messages through
radio on knowledge about the female cycle in 2008 and 2014. However, while the results in Table 5 present
a significant relationship between media exposure and knowledge about the female cycle for certain years,
no consistent significant effect is observed. In light of the low explanatory power and high RSE, both in
the year-specific and pooled regression models, we believe the evidence is too weak to draw broad or
definitive conclusions from our findings. Therefore, we find only partial support that exposure to family
planning mass media has significantly impacted knowledge about fertility, leading to a rejection of H2.

Similarly, the results in Table 6 indicate a significant relationship between media exposure and decreased
unmet needs in some years, but no consistent significant effect is observed. We further highlight the low
explanatory, and high RSE, in terms of our regression models estimating the effect on unmet needs and are
once again cautious in making broad conclusions based on our findings. Our findings do not consistently
support that exposure to family planning mass media has a significant effect on the decline in unmet needs,
resulting in a rejection of H3.

Based on the time trend in Figure 5 and Appendix 22, supply-side reasons for non-use decreased substan-
tially, from 25.77% in 2003 to 2.67% in 2022, whereas demand-side reasons increased from 32.95% in
2003 to 42.43% in 2022, peaking at 64.79% in 2014. Our findings highlight that demand-side reasons for
non-use have consistently represented a greater share of the reasons for non-use compared to supply-side
reasons over the time period. Additionally, the decreasing trend in supply-side reasons aligns with the
findings of Senderowicz and Maloney (2022) for the period 1998-2008.These results support H4 and as
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S(2003) = 25.77% > S(2022) = 2.67%, and D(2022) = 42.43% > S(2022) = 2.67%, we therefore accept
H4.

8.2 Interpretation of Findings

Table 4 shows a decline in the magnitude of the coefficient for the effect of family planning messages on
awareness of contraceptive methods from 2003 to 2022 across all mass media channels. This suggests
that while exposure remains significant, its marginal impact on awareness diminishes over time. This
diminished effect may reflect several underlying dynamics.

First, Table 4 indicates that the constant awareness has grown over the years, even without exposure to
family planning messages in mass media. This growth in baseline awareness may reflect broader societal
changes and the impact of family planning initiatives delivered through channels other than mass media,
as shown in Appendix 7. An increase in campaigns utilizing non-mass media channels, unobserved by
the model, may have contributed to the increase in awareness while simultaneously diluting the unique
impact of mass media exposure.

Second, Table 3 indicates a shift in the dominant channel for exposure to family planning messages, from
radio to television during the observed time period. However, the effect of radio exposure on awareness
remained higher than that of television by the end of the period. Given the evolving media landscape and
the inherent differences in how these channels deliver family planning messages, it is plausible that this
shift has influenced the marginal impact of each channel on awareness over time.

Lastly, the diminishing effects of media exposure on awareness observed in this study can be understood
through the concept of true ceilings (Ettema & Kline, 1977). A true ceiling occurs when a knowledge
domain, such as awareness of contraceptive methods, approaches its maximum measurable level, leaving
limited room for further gains. This aligns with our finding that awareness scores have increased steadily
over time, from 1.34 in 1993 to 8.79 in 2022, nearing the maximum of 13 (Table 2). By 2022, a greater
proportion of respondents had reached or approached this true ceiling of awareness, reducing the marginal
impact of additional mass media messages. This highlights the natural limitations of cognitive-focused
metrics, the effects of knowledge saturations, and helps explain the decline in the positive magnitude of
media exposure coefficients. Finally, it would be of interest to analyze the effect of mass media messages
on awareness during the period before our study (2003-2022, when average awareness experienced a
much steeper increase and the possible true ceiling of awareness was not yet reached.

Moving forward to the time trends in regards to supply- and demand-side reasons for non-use of contra-
ceptives. Within the supply-side reasons for non-use, lack of cognitive access was the second most cited
reason for non-use at 14.15% in 2003 but became the least cited reason at 0.26% in 2022, demonstrating
substantial improvement in cognitive access to contraceptives. Our regression results suggest that at least
part of this improvement can be attributed to family planning messages in mass media, which consistently
had a positive and significant effect on awareness of contraceptive methods. A similar trend is evident
for geographical access, which moved from being the fifth most commonly cited reason in 2003 to the
third least cited reason for non-use in 2022. This improvement in geographical access may be attributed
to findings by Machiyama and Cleland (2014), which suggests that once cognitive access is secured, ge-
ographical access has less influence on contraceptive use, as well as the implementation of policies in
Ghana aimed at enhancing geographical access during this period, shown in Appendices 6 and 7. Further-
more, Machiyama and Cleland (2014) identified health concerns, such as fear of side effects, as the most
prominent reason for non-use across all categories, regardless of access or attitudes toward contraception.
Similarly, our findings show that fear of side effects accounted for the largest proportion of reasons for
non-use over the entire study period and consistently ranked among the top two reasons in each individual
year analyzed.
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Zan and Rossier (2024) found that higher levels of education and wealth among women influence psy-
chosocial dimensions, such as contraceptive approval, which in turn affects contraceptive use. This sug-
gests that psychosocial access should improve over time, as education levels in particular have increased
amongwomen in Ghana (Table 1). However, our findings indicate that this improvement has not yet mate-
rialized. Instead, psychosocial reasons for non-use have shown the largest increase among the categories,
becoming the most prominent reason for non-use by 2022. The Hierarchy of Effects model suggests that
cognitive processes, such as awareness and knowledge, precede affective responses, such as liking and
preference. Once cognitive steps are established, the affective steps play a more dominant role, either
fostering or preventing behavior. In our context, negative attitudes may have formed, preventing further
behavioral changes, as evidenced by the increasing prominence of psychosocial reasons for non-use, such
as respondent opposition, after cognitive access was secured. However, the Hierarchy of Effects model
suggests that this is not an inevitable outcome. Improved cognitive access to contraceptives does not nec-
essarily lead to heightened psychosocial barriers. Instead, this disconnect may reflect misinformation or
ineffective communication strategies that fail to create a positive affective response.

8.3 Implications for Family Planning Messages in Mass Media

Aligning with the concepts of Social Marketing, we emphasize the importance of family planning com-
munication that highlights the benefits of contraceptive use while addressing barriers to adoption. This
underscores the importance of family planning initiatives and messages not only continuing to provide
access through financial, cognitive, and geographical means but also sustaining and expanding efforts to
address psychosocial access and service quality to reduce the unmet need for contraception in Ghana.

First, expanding family planning messages regarding side effects associated with contraceptive use is rec-
ommended. Even though we observe a substantial decline in fear of side effects being cited as a reason for
non-use, this reason remains the second most prominent reason in 2022. Moreover, the significant effect
of family planning messages in mass media on awareness of contraceptive methods suggests that mass
media messages could also be effective in disseminating awareness about side effects. Therefore, further
emphasis on educational messages on side effects could help address remaining barriers and potentially
reduce the unmet need for contraception.

Second, there is a need to enhance or adopt new communication strategies to address social and cultural
beliefs regarding contraceptive use. As psychosocial reasons for non-use have increased substantially
during the time period and became the most prominent reason in 2022, this suggests that the previous
family planning initiatives may not have been effective in addressing psychosocial reasons for non-use.
Additionally, the increase of husband opposition, a component within psychosocial reasons for non-use,
indicates a growing barrier rooted in partner dynamics. This highlights the need to engage men more
actively in family planning communications aiming at altering social norms regarding contraception. Re-
search in the field of Entertainment Education (EE), has emerged with the aim of producing behavior
change and shifting social norms. Studies examining the effect of EE initiatives have found significant
effects on attitudes and behavior (Banerjee et al., 2019; La Ferrara et al., 2012; Orozco-Olvera, 2023;
Berg et al., 2017).

Lastly, an opportunity to leverage the shift in Ghana’s media landscape is highlighted. Jensen and Oster
(2009) show that television’s impact on attitudes and social norms is particularly evident during the early
years after its introduction, especially in remote and rural areas where television serves as the primary
channel for information about life outside the community. Additionally, Donati et al. (2022) explore the
use of social media as a channel for distributing entertainment education, reporting positive results. This
indicates an additional opportunity to further utilize emerging digital communication channels in Ghana.
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The interactive nature of social media, along with its capacity to foster peer and social support, offers
significant potential as a tool for behavior change.

8.4 Future research

Our study raises several important questions for further exploration. Despite our efforts to estimate the
effect of family planning messages in mass media on knowledge and unmet needs in Ghana, the results
remain uncertain due to inconsistent, and, in most cases, insignificant results across the time period. In-
vestigating the effect of family planning messages on specific reasons for non-use could provide clearer
insights into its role in addressing unmet needs. For instance, analyzing the impact of family planning
messages on the most commonly cited reason for non-use, lack of psychosocial access, could help guide
future initiatives aimed at reducing unmet needs in Ghana. Additionally, a need to adopt complementary
questions measuring attitude and opposition clearly is highlighted to enable further exploration of the ef-
fect of family planning messages on psychosocial access. Regarding knowledge, future research could
expand the scope to include additional dimensions of family planning knowledge beyond the female re-
productive cycle. This broader approach could provide a more nuanced understanding of howmass media
messages influence family planning knowledge.

The analysis of the decreasing effect of family planning messages on awareness over time highlights an
opportunity to further investigate the reasons behind this trend. Examining the impact of family planning
messages disseminated through other channels than mass media, such as community campaign events or
digital channels, could offer valuable insights into how these efforts complement mass media and what
type of outreach is most efficient. Additionally, further studies could employ complementary questions
to examine the exposure to specific types of content within media channels, such as TV series, to gain a
clearer understanding of the impact of various forms of content.

Lastly, we emphasize the importance of further research into the concept of non-use, as it represents a
critical component of the unmet need for contraception. By examining the barriers to use, researchers
can gain deeper insights into why unmet need for contraception persists. We encourage future studies to
leverage the extensive database provided by the DHS, encompassing decades of research across nearly
90 countries. Building on Bongaarts’s (1991) findings regarding the inverted U-shaped curve of unmet
need, we further call for an exploration of patterns in how supply- and demand-related reasons for non-use
evolve in relation to unmet need. Such research could provide valuable guidance for countries at different
stages of fertility transitions and in addressing the unmet need for contraception.
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9 Conclusion

In this paper, we explored how family planning messages in mass media, through radio, television, and
newspapers, have affected the awareness of contraceptives and knowledge of the ovulatory cycle and the
unmet need for contraception in Ghana between 2003 and 2022, as well as exploring how the supply- and
demand-side reasons for non-use have evolved over time.

This study contributes by emphasizing the role of mass media in shaping awareness, a crucial first step in
fostering behavior change. It also contributes to understanding the complex dynamics surrounding unmet
needs, in conjunction with Westoff’s (1988) research on the supply and demand side of unmet need for
contraception, Bongaarts’s (1991) inverted U-shape of unmet need, and analysis of the reasons for non-use
using Choi et al.’s (2016) definitions of access. By painting a comprehensive picture of the evolution of
unmet needs and reasons for non-use in Ghana between 2003 and 2022 we can provide concrete guidance
for future family planning initiatives and media campaigns.

From our regressions, it is observed that exposure to family planning messages, particularly through ra-
dio and television, significantly enhances awareness of contraceptive methods. However, the impact on
knowledge about the ovulatory and unmet need is less consistent. Additionally, a diminishing effect of
awareness over time is observed, which may reflect several underlying dynamics from campaigns utiliz-
ing non-mass media channels, an evolving media landscape, and the concept of true ceilings (Ettema and
Kline 1977).

Our findings are consistent with Senderowicz and Maloney (2022) as we both find that demand-side rea-
sons for non-use have consistently represented a greater share of the reasons for non-use compared to
supply-side reasons over the time period and demand-side reasons have grown through attitudinal resis-
tance such as psychosocial reasons for non-use. Our findings suggest alignment with Machiyama and
Cleland’s (2014) finding of how when cognitive access is secured, geographical access has a low effect
on contraceptive use, further decreasing the supply-side reasons for non-use. Furthermore, our findings
align with how Machiyama and Cleland (2014) identified health concerns, such as fear of side effects, as
one of the most prominent reasons for non-use. Zan and Rossier (2024) found higher levels of education to
positively influence psychosocial dimensions, such as contraceptive approval, our findings in conjunction
with the Hierarchy of Effects model suggesting that this improvement has not yet materialized in Ghana,
where we instead found a substantial increase in psychosocial reasons for non-use across the time period.
To address the persistent barriers to use we advocate for a need to create positive affective responses to
family planning communication to tackle the attitudinal resistance. Moreover, future family planning me-
dia campaigns should aim at increasing awareness regarding the side effects of contraceptive use in order
to mitigate the prevailing fear of side effects.

Lastly, we further recognized the importance of effective family planning, not only in gender equality but
as a cornerstone for global development. The unmet need for contraception remains a pressing challenge,
particularly in developing regions such as Sub-Saharan Africa. Therefore, we further emphasize the im-
portance of examining the concept of non-use, as it holds the potential to uncover deeper insights into
the persistence of unmet contraceptive needs. While this thesis provides an indication of the relationship
between supply- and demand-side reasons for non-use within the context of Ghana, we emphasize the
need for further investigation into how these trends interact over time. By doing this in a more general-
izable context, it could be of great value to guide countries in their fertility transition stages and in their
aim to reduce the unmet need for contraception at different stages. Ultimately, this aligns with the global
objective of leveraging family planning as a critical tool for sustainable development.
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11 Appendix

Figure 13: Timeline of Family Planning Initatives in Ghana 1969-2005. (Authors’ own illustra-
tion)
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Figure 14: Timeline of Family Planning Initatives in Ghana 2007-2020. (Authors’ own illustra-
tion)

Figure 15: Timeline Family planning Media Campaigns 2006-2022. (Authors’ own illustration)
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Figure 16: 2022 Survey; New Media Channels. Source: GDHS

Figure 17: Weighted model Awareness. Source: GDHS
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Figure 18: Weighted model Knowledge. Source: GDHS
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Figure 19: Weighted model Unmeet Need. Source: GDHS

Figure 20: VIF: Variance Inflation Factors, Covariates. Source: GDHS
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Figure 21: Breusch-Pagan Test Results Awareness Model. Source: GDHS

Figure 22: Breusch-Pagan Test Results Knowledge Model. Source: GDHS

Figure 23: Breusch-Pagan Test Results Unmet Need Model. Source: GDHS
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Figure 24: Forwards Stepwise Selection Method Of Covariates - Awareness. Source: GDHS

Figure 25: Forwards Stepwise Selection Method Of Covariates - Knowledge. Source: GDHS
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Figure 26: Forwards Stepwise Selection Method Of Covariates - Unmet Need. Source: GDHS
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Figure 27: Difference in categorization between this report and that of Choi et al. Source: Choi
et al.’s (2016)
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Figure 28: Revised Definiton of unmet needs. Source: Westoff et al (2012)

Figure 29: Reasons for non use 2003-2022. Source: GDHS
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Figure 30: Endogenity analysis; IV Prospects. Source: GDHS.

Figure 31: Endogenity analysis; IV Prospects. Source: GDHS.
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Figure 32: Endogenity analysis; IV Prospects. Source: GDHS.

Figure 33: Endogenity analysis; IV Prospects. Source: GDHS.
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