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Abstract
Background : Early initiation of quality antenatal (ANC) in the �rst trimester and received quality care are
highly emphasized by WHO in the new 2016 guidelines. Mass media have the potential to promote early
initiation of ANC because they have been used successfully in several programmes. However, there is a
paucity of literature on the impact of media exposure on the timing of ANC initiation in Uganda. Hence
our study aimed at exploring associations between the different mass media exposure and timing of
antenatal care initiation among women in Uganda.

Methods : A cross sectional study was conducted using the Uganda Demographic and Health Survey
(UDHS) 2016 weighted data of 10,152 women of reproductive age (15–49 years). Multistage strati�ed
sampling was used to select study participants. Multivariable logistic regression was used to determine
the association between mass media exposure and early initiation of antenatal care. All our analyses
were done using SPSS version 25.

Results : Almost a third of the women (2953/10,152, 29.1%, 95% CI: 27.9-29.6) initiated their �rst ANC
contact in the �rst trimester. In the �nal multivariable analyses, exposure to television (TV) and radio,
belonging to the Northern and Western regions, younger age and less household size each had a
signi�cant positive association with earlier ANC initiation while lower education attainment had an
inverse association. Women who were exposed to TV (adjusted OR (AOR 1.19, 95% CI 1.03 to 1.38) and
radio (AOR 1.14, 95% CI 1.01 to 1.29) were 19% and 14% more likely to initiate ANC earlier compared to
those who were not exposed to TV and radio respectively.

Conclusion : In Uganda, less than a third of women initiated ANC in the �rst trimester. Young women from
a smaller household with access to either a radio or television, and residing in Northern and Western
regions were more likely to initiate ANC early enough. In order to promote early initiation of ANC, the
government needs to intensify mass media campaigns on local media houses that promote this practice.

Background
Early initiation of quality antenatal (ANC) in the �rst trimester and received quality care are highly
emphasized by WHO in the new 2016 guidelines [1]. Access to timely and appropriate maternity care has
been proven to lead to better maternal and new born outcomes [2]. Unfortunately, there are large
disparities in ANC coverage with sub-Saharan Africa and South Asia having the lowest coverage levels
[3]. While the bene�ts of attending ANC are widely known and documented, many women in low and
middle income countries are not receiving ANC as per recommended standard of frequency and quality
[2]. Antenatal care is an entry point to the utilisation of maternity care services. Early initiation promotes
and enables regular monitoring of the pregnant women’s health and screen for pregnancy-related
complications [4]. Antenatal care if well utilised ensures positive maternal health outcomes such as
reductions in stillbirths and complications in pregnancy [3]. Women who utilise ANC are more likely to use
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other essential maternity services such as skilled birth attendance, postpartum care and childhood
immunisation [3, 5].

Timely care enables health workers to diagnose and manage any pregnancy related complications as
soon as possible. Therefore, early initiation of antenatal care has been proposed as one of the key
strategies for improving maternal outcomes [6]. It enables health workers to give health education about
the importance of skilled birth attendance and danger signs of pregnancy complications, to conduct
health tests and medical examinations and give folic acid and iron supplements [6]. Studies have
documented that women who initiate ANC early develop con�dence in the maternity system and are more
likely to have skilled birth attendance and also utilise early postnatal care [6]. Over the last two decades,
the utilisation of ANC services in Uganda has improve signi�cantly, but the reduction in maternal and
perinatal morbidity and mortality has not been commensurate [7]. For instance, 90% attend the �rst ANC
contact and 60% attend atleast four contacts [7], but information on the early initiation of the ANC is
limited. An understanding of the level of early initiation of ANC and its determinants will inform the
design of interventions to reduce the adverse outcomes of pregnancy despite the signi�cant improvement
in the utilisation of maternity services. Several factors including exposure to mass media have been
shown to promote the utilisation of maternity care services. Speci�cally, mass media can be used to
disseminate maternal healthcare-related and context speci�c information to large audiences within a
short period of time at relatively low costs [8]. Routine exposure to mass media has been documented to
encourage positive or discourage negative health-related behaviours [9]. Mass media awareness
campaigns invoke cognitive or emotional responses among women and their partners by informing them
about the bene�ts and risks of utilisation and non utilisation of maternal health services [3]. This
information can include awareness of dates, times, and places for screening, or free healthcare, that
enables women to take practical action toward healthy behavioural changes [4]Television (TV) and radio
are the commonest mass media used in creating awareness however, print media, such as newspapers
have also been shown to be effective [3, 10].

Mass media have the potential to promote early initiation of ANC in this setting because they have been
used successfully in several programmes. However, there is a paucity of literature on the impact of media
exposure on the timing of ANC initiation in Uganda. Kisuule et al. in 2012 looked at timing of ANC at a
national referral hospital and did not look at the association with mass media exposure [11]. Bbaale
analysed the 2011 UDHS and only looked at exposure to radio as one of the variables but did not pay
attention to exposure to TV and newspapers [12]. Atuhaire et al. examined interrelationships between
early antenatal care, health facility delivery and early postnatal care and further showed that timely
initiation of ANC is a mediating factor for health facility delivery and early postnatal care [6]. However, in
the analysis, less focus was given to exposure to mass media [6]. Mass media was made a composite
variable combining exposure to radio, TV and newspapers which does not give the effect of the separate
mass medium on timing of ANC initiation. Hence our study aimed at exploring associations between the
different mass media exposure and timing of antenatal care initiation among women in Uganda using
the most recent national survey data.
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Methods

Study design
We used the 2016 Uganda demographic and health survey (UDHS) data, which was a nationally
representative survey. The UDHS collected data on women's sociodemographic characteristics,
reproductive health and nutrition indicators [13, 14]. The UDHS data were collected from June to
December 2016 [7] implemented by the Uganda Bureau of Statistics (UBOS) with the technical assistance
of Inner City Fund (ICF) International through the USAID-supported MEASURE DHS project [7]. These data
were obtained at two-stage cluster sampling. Selection of cluster sample was done at the �rst stage and
then selection of households at the second stage. UDHS 2016 included women aged 15 to 49 years who
were either permanent residents or slept in the selected household the night before the survey [7]. In this
study, we included women aged 15–49 years who had a live birth within �ve years preceding the survey
and had given informed consent. The UDHS interviewed 18,506 women aged 15–49 years of which
10,152 had a live birth within �ve years preceding the survey [7].

Outcome Variable
The primary outcome was early initiation of ANC de�ned as timing of �rst ANC contact within the �rst
trimester of pregnancy coded as one (1) and initiation after the �rst trimester coded as zero (0).

Exposures
Women were asked whether they read a newspaper or magazine, listen to radio or watch TV almost every
day, at least once a week, less than once a week or not at all. Responses were available from only at least
once a week, less than once a week and not at all. These variables were recoded to dichotomous
variables with response options yes ‘yes’ (for women who responded at least once a week or less than
once a week) and ‘no’ (for women who responded not at all).

Covariates
We included determinants of timing of ANC initiation basing on available literature and data [2–4]. Eleven
variables were considered and of these, two were community level factors that included; place of
residence (rural and urban), and region of residence (Central, East, West and North). Three household
level factors included; household size (less than six and six), sex of household head (male and female),
and above and wealth index that was categorized into quintiles that ranged from the poorest to the
richest quintile. Six individual level factors that included; age (15–24, 25–34 and 35–49), parity (less
than 4 and above 4), working status (yes and no), marital status (married and not married), education
level of the women and the partner (no education, primary, secondary and tertiary)
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Analytic Approach
We used Complex sample analysis was performed using SPSS version 25.0 statistical software to
account for the multi-stage cluster study design. Proportions and frequencies were tabulated for all the
independent variables. Bivariable logistic regression was conducted to assess the association of each
independent variable with the outcome and we presented crude odds ratio (COR), 95% con�dence interval
(CI) and p-values. Two multivariable logistic regression models were made with the �rst one having mass
media variables and the �nal one having other sociodemographic independent variables that were found
signi�cant at bivariable level (p-value < 0.25). The second model determined whether the association
between mass media and timing of ANC initiation remains statistically signi�cant while controlling for
other sociodemographic factors. Adjusted odds ratios (AOR), 95% Con�dence Intervals (CI) and p-values
were calculated with statistical signi�cance level set at p-value < 0.05. All variables in the model were
assessed for collinearity, which was considered present if the variables had a variance in�ation factor
(VIF) greater than 10. To ensure validity of our study �ndings, sampling weights provided by UDHS were
used. In order to account for the unequal probability sampling in different strata [15] and to ensure
representativeness of the study results [16], we applied DHS sample weights. Sensitivity analysis was
done with exposure to mass media separated into not all, less than once a week and at least once a
week.

Results

Descriptive statistics
Table 1 shows percentages of the different socio-demographic characteristics of study participants
including exposure to each form of mass media (watching TV, listening to the radio, and reading
newspapers). Listening to radio is the most common form of mass media at 73.7% following by
watching television at 29% and lastly reading newspapers at 19.3%. Most women resided in rural areas
(76.9%), were working (79.0%), married (81.3%) and had primary level as the highest level of education
(60%). Almost a third of the women (2953/10,152, 29.1%, 95% CI: 27.9–29.6) initiated their �rst ANC
contact in the �rst trimester.
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Table 1
Background characteristics of Ugandan women aged 15 to 49 years as

per the 2016 UDHS
Category Frequency (N = 10,152) Percent (%)

Age    

15 to 24 3546 34.9

25 to 34 4425 43.6

35 to 49 2181 21.5

Residence    

Urban 2346 23.1

Rural 7807 76.9

Region    

Western 2559 25.2

Eastern 2727 26.9

Central 2805 27.6

Northern 2061 20.3

Parity    

0–4 6699 66.0

5 and above 3453 34.0

Household Size    

6 and Above 5062 49.9

Less than 6 5090 50.1

Working status    

Not working 2136 21.0

Working 8016 79.0

Marital status    

Married 8256 81.3

Not married 1896 18.7

Education Level    

aMissing 2109
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Category Frequency (N = 10,152) Percent (%)

No Education 1061 10.5

Primary Education 6091 60.0

Secondary Education 2285 22.5

Higher 715 07.0

Wealth Index    

Poorest 2117 20.9

Poorer 2074 20.4

Middle 1921 18.9

Richer 1862 18.3

Richest 2178 21.5

Exposure to Radio    

No

Yes

2668

7484

26.3

73.7

Exposure to Newspapers    

No 8188 80.6

Yes 1964 19.4

Exposure to TV    

No 7211 71.0

Yes 2941 29.0

Husband’s education levela    

None 517 5.1

Primary 4346 42.8

Secondary 2205 21.7

Tertiary 975 9.6

Sex of household head    

Female 2726 26.9

Male 7426 73.1

aMissing 2109



Page 8/18

Category Frequency (N = 10,152) Percent (%)

Timing of ANC    

1–3 months 2953 29.1

Above 3 months 7199 70.9

aMissing 2109

Bivariable And Multivariable Analysis
The �nal adjusted model in Table 2 shows a positive, statistically signi�cant association between
listening to radio and watching TV with timely initiation of ANC contacts. Women who listen to radio were
14% more likely to initiate ANC contacts in the �rst trimester compared to those who do not listen to radio
(aOR 1.14, 95% CI: 1.01–1.29). Women who watch TV were 19% more likely to initiate ANC contacts in
the �rst trimester compared to those who do not watch TV (aOR 1.19, 95% CI: 1.03–1.38). Region, age of
the women, household size, level of education of the women were also shown to be signi�cantly
associated with timely initiation of ANC contacts. Women in Northern and Western Uganda, those
belonging in households with less than �ve members, aged 25–34 years were more likely to initiate ANC
contacts in the �rst trimester compared to those in Eastern Uganda, those in households with �ve and
above members and those aged 35 to 49 years respectively. Women with secondary level of education
(aOR 0.75, 95% CI: 0.56–0.99) were 25% less likely to initiate ANC in the �rst trimester compared to those
with tertiary education.
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Table 2
Associations between mass media exposure and timing of ANC in Uganda

Characteristics Crude model

COR (95%CI)

P-value Adjusted model I

AOR (95%CI)

Adjusted Model II

AOR (95% CI)

Exposure to Radio   0.040    

No 1   1 1

Yes 1.12 (1.01–1.25)   1.09 (0.98–1.22) 1.14 (1.01–1.29)

Exposure to Newspapers   0.137    

No 1   1 1

Yes 1.11 (0.97–1.26)   1.06 (0.92–1.22) 1.02 (0.86–1.19)

Exposure to TV   0.129    

No 1   1 1

Yes 1.09 (0.97–1.23)   1.05 (0.93–1.19) 1.19 (1.03–1.38)

Region   < 0.001    

East 1     1

North 1.70 (1.44-2.00)     1.68 (1.37–2.06)

West 1.59 (1.35–1.86)     1.78 (1.44–2.19)

Central 1.09 (0.91–1.30)     1.10 (0.89–1.37)

Residence   0.716    

Urban 1      

Rural 0.97 (0.84–1.28)      

Working status   0.141    

Working 1     1

Not working 0.89 (0.78–1.04)     0.98 (0.85–1.14)

Marital status   0.783    

Not Married 1      

Married 0.98 (0.87–1.11)      

Education Level   < 0.001    

Tertiary 1     1

Bold signi�cant at p-value less than 0.05
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Characteristics Crude model

COR (95%CI)

P-value Adjusted model I

AOR (95%CI)

Adjusted Model II

AOR (95% CI)

Secondary Education 0.64 (0.50–0.82)     0.75 (0.56–0.99)

Primary Education 0.66 (0.53–0.83)     0.80 (0.58–1.09)

No Education 0.81 (0.63–1.05)     0.89 (0.62–1.27)

Wealth Index   0.960    

Richest 1      

Richer 0.98 (0.82–1.18)      

Middle 0.99 (0.84–1.17)      

Poorer 0.95 (0.79–1.13)      

Poorest 0.96 (0.81–1.14)      

Age   < 0.001    

35–49

25–34

1

1.32 (1.16–1.49)

    1

1.22 (1.03–1.44)

15–24 1.19 (1.04–1.35)     1.13 (0.92–1.40)

Household size   0.004    

Above 5 1     1

Less than 5 1.16 (1.05–1.29)     1.17 (1.03–1.33)

Parity   < 0.001    

Above 4 1     1

Less than 4 1.22 (1.10–1.36)     1.07 (0.90–1.27)

Sex of household head   0.783    

Male 1      

Female 0.98 (0.88–1.11)      

Age at �rst birth   0.169    

18 and above 1     1

Bold signi�cant at p-value less than 0.05
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Characteristics Crude model

COR (95%CI)

P-value Adjusted model I

AOR (95%CI)

Adjusted Model II

AOR (95% CI)

Less than 18 0.93 (0.84–1.03) 55

5

66

3f

444

888

  1.05 (0.94–1.18)

Partner’s education 148 < 0.001    

Tertiary

Primary

1

1309

    1

Secondary 0.77 (0.63–0.93)     0.89 (0.72–1.09)

Primary 0.72 (0.59–0.86)     0.83 (0.67–1.02)

No education 1.03 (0.79–1.35)     1.13 (0.85–1.51)

Bold signi�cant at p-value less than 0.05

Sensitivity Analysis
There were no signi�cant differences in the factors that were positively associated with timing of ANC
initiation. Unlike in the original analysis, the �rst adjusted model in supplementary �le 1 showed a
positive, statistically signi�cant association between listening to radio and watching TV with timely
initiation of ANC contacts. The second adjusted model shows that, controlling for sociodemographic
factors, odds ratios for listening to radio slightly reduce with women who listen to radio at least once a
week being 14% more likely to initiate ANC contacts in the �rst trimester compared to those who do not
listen to radio (aOR 1.14, 95% CI: 1.01–1.30). The odds ratios for watching TV increased with women
who watch TV less than once a week being 28% more likely to initiate ANC contacts in the �rst trimester
compared to those who do not watch TV (aOR 1.28, 95% CI: 1.07–1.53). Region, age of the women,
household size and partner’s level of education were also shown to be signi�cantly associated with
timely initiation of ANC contacts.

Discussion
This current study was targeted at accessing the association between mass media exposure and timing
of ANC initiation. It determines the prevalence of women who initiated their �rst ANC within the world
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health organization recommended time (1–3 months or �rst trimester). Ante natal care is the �rst and
critical step in reducing stillbirths and the risk of pregnancy related complications [17]. Attending ANC
early provides opportunities for maternal education, iron sulphate and folic acid supplementation and
birth preparedness [18]. The factors associated with timing of ANC initiation include exposure to radio,
exposure to television, region, level of education, age and household size.

In the present study, the prevalence of women who initiated their �rst ANC contact in the �rst trimester
was (29.1%) and were mostly aged between 25 and 34 years. This �nding showed an improvement from
a similar study conducted in Uganda in the year 2011 whose �nding was (17%) [12]. Even though the rate
is still low, this improvement could be explained by the rigorous interventions the government of Uganda
has put in place for the past decade to improve maternal health outcomes. Moreover, the �nding was
higher compared to a study conducted in Kenya 10.9% [17] and almost similar with one conducted in
Ethiopia (20.1%) which explored DHS data of 2016 [19].

The descriptive characteristics established the popularity of different forms of mass media among
women in Uganda. Overall, radio appeared to be the most popular media source compared with television
and newspapers/magazines. It should be noted that the most of women in our study setting reside in
rural areas (79.9%) compared to those in urban areas (23.1%). Public health facilities in rural areas which
provide free services are usually less, widely apart from each other and under staffed which negatively
affect utilization of care by women [20, 21]. In such rural settings, reaching all mothers by health workers
is hard and therefore, only mass media remains a viable option to reaching families and communities to
disseminate message on the importance of early initiation of ANC and availability of such service in their
own communities [2].

Exposure to newspaper or magazines was not signi�cant in our study. This could partly be attributed to
the fact that most women reside in rural areas where access to Newspapers or magazines is hard and not
sustainable due to the daily or weekly costs involved. Furthermore, over 70% of women having primary
level of education and below indicates low literacy levels which negatively affect utilisation of
newspapers or magazines. However, radio and TV showed a positive association with timely initiation of
ANC. Women who were exposed to radio and Television were 14% and 19% more likely to initiate ANC
within the �rst trimester respectively. This �nding is consistent with studies conducted in Ethiopia [22]. TV
and radio can promote healthy behavioral changes by frequently broadcasting programs and public
service announcements supported by the government or non-state actors that describe the bene�ts of
timely initiation of ANC and other maternal healthcare services [4]. They also offer health information
services sponsored by the government such as announcements of locations and working hours of health
facilities with free maternal healthcare services which encourage women and their partners to take
practical action towards healthy behavioral changes [4]. Mass media have been documented to have
signi�cant associations with maternal healthcare services such as ANC in other studies [2–4].

Changes in the explanatory power of the mass media (radio and TV) in in�uencing timely initiation of
ANC was observed when socio-economic variables were added in the �nal adjusted model, indicating that
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socio-economic variables have an in�uence on timely initiation of ANC by affecting how these mass
media messages are received and utilized by women. For instance, lower levels of education showed a
negative association with timely ANC initiation while younger age, less household size and Northern
region showed a positive association. Education levels affect literacy levels and interpretation of
messages which could partly explain why women with secondary level of education were less likely to
initiate ANC in the �rst trimester compared to those with post-secondary education. Women with higher
levels of education have been shown to have higher autonomy, better maternal health literacy, be more
receptive to new health related information and increased awareness of available health resources which
empowers them to make positive health care decisions [16]. Furthermore, women with a higher education
level are more likely to listen or watch and assimilate health themed discussions on radio and television
better and therefore trigger action by initiating ANC within the recommended time [22]. Radio and TV can
easily reach illiterate women and inform them about context speci�c and scienti�cally sound information
regarding maternal healthcare services [4].

Women aged between 25 and 34 years were found to be more likely to initiate ANC within the
recommended time compared to the older women. A similar �nding was reported in other studies [22].
The younger women are more likely to listen to radio and watch TV for edutainment and also have better
education and literacy levels hence better interpretation of the mass media messages to make positive
decisions about their health compared to the older women. Younger mothers have been shown to have
more knowledge of modern maternal healthcare services than their older counterparts who tend to think
that they already have experience with maternal healthcare [4, 23, 24] which could negatively affect their
utilisation of maternal health programmes on mass media.

Women who live with a household size of less than �ve were 17% more likely to initiate ANC within
recommended time compared to those who lived in household with more than �ve. Women in larger
households are more likely to have more household chores and responsibilities such as taking care of
children, cooking, cleaning tend to have less time for their health matters [25] and to listen to mass media
programmes. Large household size might lead to higher expenses and less savings which could affect
utilisation of ANC services due to the direct and indirect costs involved.

Women from the Northern and Western regions were positively associated with earlier timing of ANC
initiation compared to the Eastern region. Similarly, Rutaremwa et al. using the 2011 UDHS data and
Kampala as the reference showed that even if the other four regions were less likely to utilize maternal
health services compared to Kampala, Northern region had the highest likelihood of utilizing the desirable
maternal health services package compared to other regions [26]. Following the civil war, the Northern
region had many interventions and humanitarian aid mainly targeting maternal health services
improvement [27]. The other possible explanation could be that many people were residing in internally
displaced peoples’ camps and these usually have health facilities provided freely near the camps [27].
However, with the civil war and the post-civil war period, mass media such as radio were the commonest
source of information hence increased likelihood of high frequency of listening to mass media.
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Western Uganda is among regions with the highest GDP per capita and infrastructure development [28].
As a result of this, women in the Western region might have better access to mass media and healthcare
services compared to their counterparts in Eastern Uganda. Besides being one of the poorest region in
Uganda, Tetui et al. analyzed health system factors in the Eastern region and showed a staff gap of over
40% with inadequate medical supplies and inadequate ANC package delivered to women [29]. These
factors could partly contribute to poor seeking behaviour in Eastern Uganda contributing to delayed ANC
initiation. Uganda has experienced a high rate of economic development and urbanization which is
concentrated mainly in the Central region which also happens to be the central business district and
location of the capital city [28, 30, 31]. The central region was not signi�cantly associated with timing of
ANC initiation even though it houses the country’s capital, it’s the most developed with good social
amenities and health infrastructure but also has a high number of urban poor [32].

Strengths And Limitations
A strength of this study is that it’s the �rst study to assess the association between mass media exposure
and timing of ANC among women. The study utilized Uganda Demographic health survey which is a
nationally representative with a high response for women of 97%. Therefore, the �ndings are
generalizable to all women in Uganda. The study was however a cross-sectional survey that restricts the
interpretation of causality. UDHS did not collect information on exposure to social media sites such as
Facebook that can also impact timing of ANC initiation. Lastly, the dataset did not include information
about the content of mother's mass media exposure.

Conclusion
Late initiation of ANC precludes su�cient time to access the su�cient number of ANC contacts thus
missing opportunities for early intervention. Major implications emanating from this study include the
need to put targeted interventions to improve utilisation of maternal services that are speci�c to regional
needs, taking advantage of mass media (radio and television) to reach more families and communities.
These �ndings suggest that utilizing mass media to disseminate ANC messages may be an effective
approach to improve timely initiation of ANC in Uganda. Our study highlights that radio penetration is
broader than other forms of media and has the potential to create mass awareness. These �ndings can
inform maternal health related awareness campaigns in the country to allocate resources to appropriate
radio and television media sources to encourage healthy behaviours. The different maternal healthcare
stakeholders can implement mass media campaigns to publicize maternal health messages and
motivate pregnant women to receive timely maternal healthcare services. There is need to target older
women with level of education below tertiary, residing in the Eastern region and from larger households.
The government and other organizations can adopt a counselling intervention of early ANC initiation that
involve training community health volunteers to provide ANC information to women within their own
communities. This has been shown to improve on-time initiation of ANC. For stronger effect, CHW
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outreach programs can contribute to identifying and getting women into hospital in remote and
inaccessible areas focusing in the Eastern region.
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