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Abstract 

Background: Early initiation of antenatal care (ANC) within the first trimester is highly recommended in the current 
2016 World Health Organization (WHO) guidelines. Mass media has the potential to promote early initiation of ANC 
because it has been used successfully in several programs. However, there is paucity of literature on the effect of 
exposure to different types of media on the timing of ANC initiation in Uganda. Our study aimed at exploring associa-
tions between exposure to different types of mass media and timing of ANC initiation among women in Uganda.

Methods: We used a cross sectional study design, to conduct a secondary analysis of data collected in the 2016 
Uganda Demographic and Health Survey (UDHS). We included weighted data of all the 10,152 women of reproduc-
tive age (15–49 years). Multistage stratified sampling was used to select study participants. Multivariable logistic 
regression was used to determine the association between exposure to different types of mass media and early initia-
tion of ANC.

Results: Almost a third of the women (2953/10,152, 29.1%, 95% CI 27.9–29.6) initiated their first ANC contact in the 
first trimester. Women who listened to radio at least once a week (adjusted OR (aOR 1.14, 95% CI 1.01–1.30) and those 
who watched television less than once a week (aOR 1.28, 95% CI 1.07–1.53) had higher odds of initiating ANC earlier 
compared to their counterparts not exposed to radio and television respectively.

Conclusion: Exposure to radio and television is associated with timing of ANC initiation in Uganda. Importantly, the 
two types of mass media have the potential to reach women with low levels of education and encourage them to 
utilize maternal health services. The Ugandan government needs to prioritize and intensify the use of radio and televi-
sion to promote the benefits associated with timing of ANC initiation.
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Background
Early initiation of antenatal care (ANC) is highly rec-
ommended by the new 2016 World Health Organiza-
tion (WHO) guidelines [1]. Accessing ANC services 
within the first trimester has been associated with bet-
ter outcomes during the antenatal period, because it 
allows for timely identification and management of high 
risk patients [2, 3]. Unfortunately, there are large global 
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disparities in ANC utilization, with sub-Saharan Africa 
and South Asia having the lowest utilization rates [4]. 
Early initiation of ANC ensures regular monitoring of 
the women’s health and screening for pregnancy-related 
complications [5]. During ANC, women receive a num-
ber of services such as micronutrient supplementation, 
screening and management of hypertension, immuniza-
tion against tetanus, human immuno-deficiency virus 
(HIV) testing and counselling as part of the program for 
elimination of mother-to-child transmission (eMTCT) of 
HIV, as well as insecticide-treated mosquito nets (ITNs) 
plus prophylaxis against malaria [6].

ANC is an entry point to the utilization of maternal 
health services [7]. Studies have documented that women 
who initiate ANC early develop confidence in the mater-
nity services and they are more likely to deliver under 
the care of a skilled birth attendant and also utilize early 
postnatal care (PNC); practices which have been asso-
ciated with positive maternal and neonatal outcomes 
of pregnancy [3, 7, 8]. WHO previously recommended 
focused ANC Model that emphasized at least four ANC 
visits for every normal pregnancy [9], this was modified 
in 2016 from four to at least eight contacts, with the first 
contact to be made within the first 12 weeks of gestation 
[10, 11].

Over the last two decades, the utilization of maternal 
and child health services such as ANC in Uganda has 
significantly improved, but the reduction in maternal 
and child morbidity and mortality has not been com-
mensurate [12]. For instance, at 64 per 1000 for under-5 
mortality, 43 per 1000 for infant mortality and a mater-
nal mortality ratio of 336 per 100,000 live birth [13], the 
maternal child health indicators are still unacceptably 
high. Although, almost all (97%) of pregnant who women 
in Uganda attend at least one ANC visit and 60% attend 
at least four visits [13], information about the early initia-
tion of the ANC is limited. Therefore, an understanding 
of the level of early initiation of ANC and its determi-
nants will inform the design of interventions to address 
the mismatch between the unacceptably high rates of 
maternal and perinatal morbidity and mortality, and the 
significant improvement in the utilization of maternity 
services.

Exposure to mass media is known to influence the uti-
lization of maternal health services because of its ability 
to quickly and cheaply disseminate maternal healthcare-
related and context specific information to large audi-
ences [14]. However, what remains unclear is the effect of 
exposure to different types of mass media and the uptake 
of maternal health services in Uganda. Earlier studies on 
the timing of ANC and mass media had some limitations, 
for instance Bbaale et  al. only looked at effect of expo-
sure to radio [15], while Atuhaire et al. explored the effect 

of exposure to mass media as a composite variable [7]. 
Therefore, understanding the association between timing 
of ANC initiation and the exposure to the different types 
of mass media is crucial because access to them varies 
across regions, wealth indices and age groups. In addi-
tion, the different types of mass media appeal to different 
segments of the population on the basis of several factors 
such as age, level of education and packaging of the mes-
sages. Hence our study aimed at exploring associations 
between exposure to the different types of mass media 
and timing of antenatal care initiation among women in 
Uganda using the 2016 UDHS data.

Methods
Study design
This was a nationally representative cross-sectional 
study. We conducted a secondary data analysis of the 
2016 Uganda demographic health survey (UDHS) data. 
The UDHS collected data on women’s sociodemographic 
characteristics, reproductive health and nutrition indica-
tors [16, 17]. The UDHS data were collected from June to 
December 2016 [13] 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 [13]. These data were 
obtained at two-stage cluster sampling. Selection of clus-
ter sample was done at the first 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 [13]. In this study, we included women 
aged 15–49  years who had a live birth within five 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 five years preced-
ing the survey [13].

Outcome variable
The primary outcome was early initiation of ANC defined 
as timing of first ANC contact within the first trimester 
of pregnancy coded as one and initiation after the first 
trimester coded as zero [18].

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 
[13]. Responses were available from only at least once a 
week, less than once a week and not at all.

Covariates
We included determinants of timing for ANC initiation 
based on the available literature and data [2, 4, 5]. At 
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community level, the variables included were the place of 
residence (rural and urban), and the region of residence 
(Central, East, West and North). The household level var-
iables considered were household size (less than six and 
six), sex of household head (male and female), and above 
the wealth index that was categorized into quintiles that 
ranged from the poorest to the richest quintile. We con-
sidered the following individual level factors; age (15–24, 
25–34 and 35–49), parity (less than 4 and above 4), work-
ing status (yes and no), marital status (married and not 
married), education level of the women and the partner 
(no education, primary, secondary and tertiary).

Analytic approach
In order to account for the unequal probability sampling 
in different strata and to ensure representativeness of the 
study results, we applied DHS sample weights [19, 20]. 
Furthermore, we used SPSS version 25.0 statistical soft-
ware (Armonk, NY: IBM Corp) complex samples package 
incorporating the following variables in the analysis plan 
to account for the multistage sample design inherent in 
the DHS dataset: individual sample weight, sample strata 
for sampling errors/design, and cluster number [19–21]. 
Use of complex samples package ensures that the sam-
ple design is incorporated into the analysis leading to 
accurate and reliable results. Tabulation for independ-
ent variables was done for proportions and frequencies. 
Bivariable logistic regression was done to assess the 
association of each independent variable with timing of 
ANC initiation and crude odds ratio (COR), 95% confi-
dence interval (CI) and p-values are presented. Two mul-
tivariable logistic regression models were made based 
on complete case samples with the first one having mass 
media variables and the final one having other sociode-
mographic independent variables that were found signifi-
cant at bivariable level (p-value < 0.25) [22]. The second 
model determined whether the association between mass 
media and timing of ANC initiation remains statistically 
significant while controlling for other sociodemographic 
factors. Adjusted odds ratios (AOR), 95% Confidence 
Intervals (CI) and p-values were calculated with statisti-
cal significance level set at p-value < 0.05. All variables in 
the model were assessed for collinearity, and the highest 
variance inflation factor (VIF) was 2.24 [23]. Sensitivity 
analysis was done after removing the variable with miss-
ing data (partner’s level of education) in the second mul-
tivariable model as shown in Additional  file 1.

Results
Table  1 shows the descriptive characteristics of study 
participants. Regarding exposure to mass media, listen-
ing to radio had the highest prevalence at 73.7% follow-
ing by watching TV at 29% and the least prevalence was 

Table 1 Background characteristics of Ugandan women aged 
15 to 49 years as per the 2016 UDHS

Category Frequency 
(N = 10,152)

Percent (%)

Age
15–24 3546 34.9

25–34 4425 43.6

35–49 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
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
Not at all 2668 26.3

Less than once a week 1551 15.3

At leastonce a week 5933 58.4

Exposure to newspapers
Not at all 8188 80.6

Less than once a week 1209 11.9

At least once a week 755 7.4

Exposure to TV
Not at all 7211 71.0

Less than once a week 1105 10.9

At least once a week 1836 18.1

Husband’s education levela
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observed with reading newspapers at 19.3%. Most study 
participants were residing in rural areas (76.9%), were 
working (79.0%), married (81.3%) and belonged to house-
holds that were headed by a male (73.1%). Almost a third 
of the women (29.1%, 95% CI 27.9–29.6) initiated their 
first ANC contact in the first trimester.

Exposure to different types of mass media and timing 
of ANC initiation
In the final adjusted model (Table  2), women who lis-
tened to radio at least once a week were 14% more likely 
to initiate ANC contacts in the first trimester compared 
to those who did not listen to radio (aOR 1.14, 95% CI 
1.01–1.30). Women who watched TV less than once a 
week were 28% more likely to initiate ANC contacts in 
the first trimester compared to those who did not watch 
TV (aOR 1.28, 95% CI 1.07–1.53). Region, age of the 
women and household size were also associated with 
timely initiation of ANC contacts. Women in Northern 
and Western Uganda, those belonging in households 
with less than five members, aged 25–34 years were more 
likely to initiate ANC contacts in the first trimester com-
pared to those in Eastern Uganda, those in households 
with five and above members and those aged 35–49 years 
respectively.

Discussion
This current study assessed the association between 
exposure to the different types of mass media and tim-
ing of ANC initiation. We found that exposure to both 
radio and television were associated with early initia-
tion of ANC. In addition, region, age and household 
size were also associated with timely initiation of ANC. 
Overall, radio is the most popular media source com-
pared with television and newspapers/magazines. Most 
people depend on listening to radio as the primary 

source of information especially in rural areas of Africa 
[24]. Not only is it widespread and popular, but it’s also 
more accessible, convenient, inexpensive in that it’s 
a cost-effective way to share information with a large 
audience, capable of delivering information quickly and 
interactive where listeners are allowed to ask questions 
and give feedback [24]. It should be noted that most of 
women in this study were resident in the rural areas 
(79.9%) compared to those in urban areas (23.1%). Simi-
lar to most sub-Saharan settings, public health facilities 
in rural areas that provide free services are usually less, 
hence women have to cover long distances. In addition, 
rural health facilities are under staffed which negatively 
affect access and utilization of maternal health services 
[25, 26]. In such settings, where reaching all mothers by 
health workers is not possible, mass media remains a 
feasible option to reaching wider audiences to dissemi-
nate message on the importance of timely ANC and 
availability of such service in their own communities 
[2].

The association between both listening to radio, watch-
ing television and early initiation of ANC is not surpris-
ing because similar studies from various low resource 
settings such as Ethiopia and Malawi have reported this 
positive association [27–30]. Women who were exposed 
to radio at least once a week were more likely to initi-
ate ANC within the first trimester compared to those 
who were not exposed to radio at all. Women who were 
exposed to television less than once a week were more 
likely to initiate ANC within the first trimester compared 
to those who were not exposed at all. These findings are 
consistent with a study conducted in Ethiopia [30] which 
showed that women who had television or radio expo-
sure, were two times more likely to initiate ANC within 
the recommended time. Mass media including televi-
sion and radio lead to positive healthy behavioral change 
through regular and frequent broadcasted programs and 
announcements that inform masses about the benefits of 
timely initiation of ANC and other maternity care ser-
vices [5]. They also inform the masses about the avail-
ability and working hours of public health facilities that 
provide free services. This information motivates women 
and their partners to take practical action towards their 
health [5]. Similarly, in Nepal 60% and 43.1% of respond-
ents from the rural community were reported to have 
exposure to radio and television respectively [2]. These 
two types of mass media had positive effect on utilization 
of ANC components such as frequency of ANC visits [2]. 
India and South Asia also reported positive association 
of mass media and utilization of maternal health services 
at all the three critical stages of pregnancy, however they 
did not go further to establish the effect of the associa-
tion [4, 5].

a Missing 2109 women

Table 1 (continued)

Category Frequency 
(N = 10,152)

Percent (%)

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

Timing of ANC
1–3 months 2953 29.1

Above 3 months 7199 70.9
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Table 2 Associations between exposure to different types of mass media and timing of ANC initiation 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 0.045

Not at all 1 1 1

Less than once a week 1.22 (1.04–1.42) 1.18 (1.01–1.39) 1.13 (0.94–1.35)

At least once a week 1.09 (0.98–1.22) 1.06 (0.95–1.19) 1.14 (1.01–1.30)
Exposure to newspapers 0.265

Not at all 1 1 1

Less than once a week 1.06 (0.90–1.25) 1.03 (0.87–1.21) 0.98 (0.80–1.19)

At least once a week 1.17 (0.95–1.45) 1.19 (0.94–1.49) 1.11 (0.85–1.45)

Exposure to television 0.025

Not at all 1 1 1
Less than once a week 1.25 (1.06–1.47) 1.20 (1.02–1.42) 1.28 (1.07–1.53)
At least once a week 1.01 (0.87–1.16) 0.96 (0.82–1.12) 1.12 (0.91–1.37)

Region < 0.001

East 1 1
North 1.70 (1.44–2.00) 1.61 (1.35–1.94)
West 1.59 (1.35–1.86) 1.52 (1.27–1.83)
Central 1.09 (0.91–1.30) 0.92 (0.73–1.15)

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) 0.99 (0.85–1.15)

Marital status 0.783

Not married 1

Married 0.98 (0.87–1.11)

Education level < 0.001

Tertiary 1 1

Secondary Education 0.64 (0.50–0.82) 0.75 (0.56–1.00)

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 (years) < 0.001

35–49 1 1
25–34 1.32 (1.16–1.49) 1.21 (1.02–1.44)
15–24 1.19 (1.04–1.35) 1.13 (0.91–1.39)

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
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Exposure to newspaper or magazines was not asso-
ciated with timing of ANC initiation in this study. This 
could partly be explained by that most women reside in 
rural areas where access to Newspapers or magazines is 
hard and not sustainable due to poor road network to 
ensure regular supply chain and the daily or weekly costs 
involved in purchasing them [31]. Furthermore, with 
over 70% of women in this study having primary level of 
education and below indicate low literacy levels which 
negatively affect utilization of newspapers or magazines. 
The other factors associated with early initiation of ANC 
included; women of younger age, less household size 
and Northern region. Socio-economic variables have an 
influence on timely initiation of ANC by affecting how 
these mass media messages are received and utilized 
by women. For instance, women aged between 25 and 
34 years were more likely to initiate ANC within the rec-
ommended time compared to the older women. A similar 
finding has been reported elsewhere [30]. The younger 
women are more likely to listen to radio and watch tel-
evision for edutainment. Consequently, younger moth-
ers tend to be more knowledge about modern maternal 
healthcare services than their older counterparts who 
tend to rely a lot on their experience of maternal health 
[5, 32, 33]. This has the potential to negatively affect their 
utilization of maternal health services that are promoted 
on mass media. Women in larger households were less 
likely to initiate ANC in the first trimester as they are 
more likely to have more household chores and responsi-
bilities such as taking care of children, cooking and clean-
ing, hence tend to have less time for their health matters 
[34] and to listen to mass media programs.

Women from the Northern and Western regions had 
higher odds of earlier timing of ANC initiation compared 
to the Eastern region. Similarly, a 2011 UDHS study by 
Rutaremwa et al. showed that although other regions had 
less odds of utilizing maternity care services compared 

to Kampala, utilization odds of the desirable maternal 
health services package was highest with the Northern 
region compared to other regions [35]. The Northern 
region experienced a long civil war compared to the other 
regions, keeping internally displaced people in camps 
longer. During and after the civil war, radio was the com-
mon source of information listened by a large audience 
[36–38]. Presence of a large number of people staying in 
camps with increased utilization of radio and limited or 
no movements made it easier for humanitarian organiza-
tions to implement several interventions and programs, 
especially those that targeted maternal health services. 
These services became more accessible to women in the 
camps during and after the civil war, hence the observed 
finding in the region [39, 40]. Besides being one of the 
poorest region in Uganda, a study by Tetui et  al. that 
focused on health system factors in the region showed 
significant staff shortage with insufficient medical sup-
plies and inadequate ANC package [41]. These factors 
could partly lead to poor patient satisfaction in Eastern 
Uganda leading to delayed ANC initiation.

Finally, the widespread accessibility and use of the 
internet has increasingly enabled women to indepen-
dently seek out pregnancy-related information, social 
and emotional support during the antenatal period 
[42]. Social media and mHealth apps are increasingly 
being used because of better access to internet services 
[43]. Unfortunately, social media was not studied in 
this UDHS data set. However, it has got the potential 
to supersede the other forms of traditional mass media 
because people will rather pay for a subscription for an 
internet connection than buy a newspaper. Dekker et al. 
showed how important social media is in finding and 
disseminating information about evidence-based mater-
nity care. This study showed women to have been highly 
engaged in using social media to find and share mater-
nity information with the majority having the intention 

Bold significant at P-value less than 0.05

Table 2 (continued)

Characteristics Crude model
COR (95%CI)

P-value Adjusted model I
AOR (95%CI)

Adjusted model II
AOR (95% CI)

Female 0.98 (0.88–1.11)

Age at first birth 0.169

18 and above 1 1

Less than 18 0.93 (0.84–1.03) 1.05 (0.94–1.18)

Partner’s education 148 < 0.001

Tertiary 1 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)
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to use this information [44]. The absence of social media 
data in DHS and the dearth of evidence of association 
between social media and maternal healthcare utilization 
raises concerns about the unknown benefits and risks of 
finding, using, and sharing maternity information on dif-
ferent social media platforms. The link between social 
media and health care is continuously evolving, hence 
DHS should consider adding social media in the subse-
quent surveys.

Strengths and limitations
A strength of this study is that it’s the first study to assess 
the association between exposure to different types of 
mass media and timing of ANC with a high response 
rate of 97%. Secondly, we used a nationally representa-
tive sample, therefore, the findings are generalizable to all 
women in Uganda. The study was however a cross-sec-
tional survey that restricts the interpretation of causality. 
UDHS did not collect information on exposure to social 
media, future surveys should consider including it among 
the variables under mass media. Lastly, the dataset did 
not include information about the content of mother’s 
mass media exposure.

Conclusion
Exposure to radio and television is associated with timing 
of ANC initiation in Uganda. Importantly, the two types 
of mass media have the potential to reach women with 
low levels of education and encourage them to utilize 
maternal health services. Major implications emanating 
from this study include the need for targeted interven-
tions to improve utilization of maternal services that are 
specific to regional needs, taking advantage of radio and 
television. We recommend the Ministry of Health to allo-
cate more resources to radio and television segments of 
media for its maternal and child health related awareness 
campaigns in the country. There is need to target older 
women with level of education below tertiary, residing in 
the Eastern region and from larger households.

Abbreviations
AOR: Adjusted odds ratio; CI: Confidence interval; COR: Crude odds ratio; DHS: 
Demographic Health Survey; UDHS: Uganda Demographic Health Survey; OR: 
Odds ratio; SD: Standard deviation; WHO: World Health Organization; SPSS: 
Statistical Package for Social Science; USAID: United States Agency for Interna-
tional Development.; ANC: Antenatal care; TV: Television.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12905- 022- 01594-4.

Additional file 1. Associations between exposure to different types of 
mass media and timing of ANC initiation in Uganda.

Acknowledgements
We thank the MEASURE DHS program for availing us with the data.

Authors’ contributions
QS conceived the idea, drafted the manuscript, performed analysis and inter-
preted the results. LMM participated in the design of the study and helped in 
results interpretation and writing. MWM reviewed the first draft and drafted 
the subsequent versions of the manuscript. All authors read and approved the 
final manuscript.

Funding
No funding was obtained for this study.

Availability of data and materials
The data set used is openly and freely available upon permission from MEAS-
URE DHS website (URL: https:// www. dhspr ogram. com/ data/ avail able- datas 
ets. cfm).

Declarations

Ethics approval and consent to participate
All methods were carried out in accordance with relevant guidelines and 
regulations. Prior to data collection, MEASURE DHS ensures that well-informed 
verbal consent is sought from the respondents. Internationally, the survey 
protocol was reviewed and approved by the ICF Institutional Review Board. 
This data set was obtained from the MEASURE DHS website [45] after getting 
their permission.

Consent for publication
Not applicable.

Competing interests
All authors declare that they have no competing interests.

Author details
1 Programs Department, GOAL, Arkaweet Block 65 House No. 227, Khartoum, 
Sudan. 2 Maternal and Child Health Project, Swedish Organization for Global 
Health, Mayuge, Uganda. 3 Department of Obstetrics and Gynaecology, 
Busitema University, Mbale, Uganda. 

Received: 6 April 2021   Accepted: 4 January 2022

References
 1. Okedo-Alex IN, Akamike IC, Ezeanosike OB, Uneke CJ. Determinants of 

antenatal care utilisation in sub-Saharan Africa: a systematic review. BMJ 
Open. 2019;9(10):e031890.

 2. Acharya D, Khanal V, Singh JK, Adhikari M, Gautam S. Impact of mass 
media on the utilization of antenatal care services among women of rural 
community in Nepal. BMC Res Notes. 2015;8(1):345.

 3. Sserwanja Q, Musaba MW, Mutisya LM, Olal E, Mukunya D. Continuum 
of maternity care in Zambia: a national representative survey. BMC Preg-
nancy Childbirth. 2021;21(1):604.

 4. Dhawan D, Pinnamaneni R, Bekalu M, Viswanath K. Association between 
different types of mass media and antenatal care visits in India: a cross-
sectional study from the National Family Health Survey (2015–2016). BMJ 
Open. 2020;10(12):e042839.

 5. Fatema K, Lariscy JT. Mass media exposure and maternal healthcare 
utilization in South Asia. SSM Popul Health. 2020;11:100614.

 6. Adedokun ST, Yaya S. Correlates of antenatal care utilization among 
women of reproductive age in sub-Saharan Africa: evidence from multi-
nomial analysis of demographic and health surveys (2010–2018) from 31 
countries. Arch Public Health. 2020;78(1):134.

https://doi.org/10.1186/s12905-022-01594-4
https://doi.org/10.1186/s12905-022-01594-4
https://www.dhsprogram.com/data/available-datasets.cfm
https://www.dhsprogram.com/data/available-datasets.cfm


Page 8 of 8Sserwanja et al. BMC Women’s Health           (2022) 22:10 

 7. Atuhaire R, Atuhaire LK, Wamala R, Nansubuga E. Interrelationships 
between early antenatal care, health facility delivery and early postnatal 
care among women in Uganda: a structural equation analysis. Glob 
Health Action. 2020;13(1):1830463.

 8. Sserwanja Q, Mukunya D, Musaba MW, Kawuki J, Kitutu FE. Factors 
associated with health facility utilization during childbirth among 15 to 
49-year-old women in Uganda: evidence from the Uganda demographic 
health survey 2016. BMC Health Serv Res. 2021;21(1):1160.

 9. Sarker BK, Rahman M, Rahman T, Rahman T, Khalil JJ, Hasan M, Rahman F, 
Ahmed A, Mitra DK, Mridha MK, et al. Status of the WHO recommended 
timing and frequency of antenatal care visits in Northern Bangladesh. 
PLoS ONE. 2020;15(11):e0241185.

 10. de Masi S, Bucagu M, Tunçalp Ö, Peña-Rosas JP, Lawrie T, Oladapo OT, Gül-
mezoglu M. Integrated person-centered health care for all women during 
pregnancy: implementing World Health Organization recommendations 
on antenatal care for a positive pregnancy experience. Glob Health Sci 
Pract. 2017;5(2):197–201.

 11. Tunçalp Ӧ, Pena-Rosas JP, Lawrie T, Bucagu M, Oladapo OT, Portela 
A, Metin Gülmezoglu A. WHO recommendations on antenatal care 
for a positive pregnancy experience-going beyond survival. BJOG. 
2017;124(6):860–2.

 12. Musaba MW, Ndeezi G, Barageine JK, Weeks AD, Wandabwa JN, Mukunya 
D, Waako P, Odongkara B, Arach A, Tulya-muhika Mugabe K, et al. 
Incidence and determinants of perinatal mortality among women with 
obstructed labour in eastern Uganda: a prospective cohort study. Matern 
Health Neonatol Perinatol. 2021;7(1):13.

 13. Uganda Bureau of Statistics – UBOS, ICF. Uganda Demographic and 
Health Survey 2016. Kampala: UBOS and ICF; 2018. p. 2018.

 14. Sarrassat S, Meda N, Ouedraogo M, Some H, Bambara R, Head R, Murray 
J, Remes P, Cousens S. Behavior change after 20 months of a radio cam-
paign addressing key lifesaving family behaviors for child survival: midline 
results from a cluster randomized trial in rural Burkina Faso. Glob Health 
Sci Pract. 2015;3(4):557–76.

 15. Bbaale E. Factors influencing timing and frequency of antenatal care in 
Uganda. Australas Med J. 2011;4(8):431–8.

 16. Sserwanja Q, Mukunya D, Habumugisha T, Mutisya LM, Tuke R, Olal E. Fac-
tors associated with undernutrition among 20 to 49 year old women in 
Uganda: a secondary analysis of the Uganda demographic health survey 
2016. BMC Public Health. 2020;20(1):1644.

 17. Sserwanja Q, Musaba MW, Mukunya D. Prevalence and factors associated 
with modern contraceptives utilization among female adolescents in 
Uganda. BMC Womens Health. 2021;21(1):61.

 18. Sserwanja Q, Musaba MW, Kamara K et al. Status of the latest 2016 World 
Health Organization recommended frequency of antenatal care contacts 
in Sierra Leone: a Nationally Representative Survey, 28 September 2021, 
PREPRINT (Version 1) available at Research Square. https:// doi. org/ 10. 
21203/ rs.3. rs- 919186/ v1

 19. Zou D, Lloyd JEV, Baumbusch JL. Using SPSS to analyze complex survey 
data: a primer. J Mod Appl Stat Methods. 2019;18(1):eP3253. https:// doi. 
org/ 10. 22237/ jmasm/ 15566 70300.

 20. Croft Trevor N, Aileen MJM, Courtney KA, et al. Guide to DHS statistics. 
Rockville: ICF; 2018.

 21. Agbadi P, Eunice TT. Complex samples logistic regression analysis of 
predictors of the current use of modern contraceptive among married or 
in-union women in Sierra Leone: insight from the 2013 demographic and 
health survey. PLoS ONE. 2020;15(4):e0231630.

 22. Bursac Z, Gauss CH, Williams DK, Hosmer DW. Purposeful selection of 
variables in logistic regression. Source Code Biol Med. 2008;3:17–17.

 23. Johnston R, Jones K, Manley D. Confounding and collinearity in regres-
sion analysis: a cautionary tale and an alternative procedure, illustrated by 
studies of British voting behaviour. Qual Quant. 2018;52(4):1957–76.

 24. Fombad MC, Jiyane GV. The role of community radios in information 
dissemination to rural women in South Africa. J Librariansh Inf Sci. 
2019;51(1):47–58.

 25. Dowhaniuk N. Exploring country-wide equitable government health care 
facility access in Uganda. Int J Equity Health. 2021;20(1):38.

 26. Konde-Lule J, Gitta SN, Lindfors A, Okuonzi S, Onama VO, Forsberg BC. 
Private and public health care in rural areas of Uganda. BMC Int Health 
Hum Rights. 2010;10:29–29.

 27. Dewau R, Muche A, Fentaw Z, Yalew M, Bitew G, Amsalu ET, Arefaynie 
M, Mekonen AM. Time to initiation of antenatal care and its predictors 

among pregnant women in Ethiopia: Cox-gamma shared frailty model. 
PLoS ONE. 2021;16(2):e0246349–e0246349.

 28. Wang Y, Etowa J, Ghose B, Tang S, Ji L, Huang R. Association between 
mass media use and maternal healthcare service utilisation in Malawi. J 
Multidiscip Healthc. 2021;14:1159–67.

 29. Zamawe COF, Banda M, Dube AN. The impact of a community driven 
mass media campaign on the utilisation of maternal health care services 
in rural Malawi. BMC Pregnancy Childbirth. 2016;16:21.

 30. Geta MB, Yallew WW. Early initiation of antenatal care and factors associ-
ated with early antenatal care initiation at health facilities in Southern 
Ethiopia. Adv Public Health. 2017;2017:1624245.

 31. Kalombe C, Phiri J. Impact of online media on print media in developing 
countries. Open J Bus Manag. 2019;7(04):1983.

 32. Ameyaw EK, Tanle A, Kissah-Korsah K, Amo-Adjei J. Women’s health 
decision-making autonomy and skilled birth attendance in Ghana. Int J 
Reprod Med. 2016;2016:6569514.

 33. Chakraborty N, Islam MA, Chowdhury RI, Bari W, Akhter HH. Determinants 
of the use of maternal health services in rural Bangladesh. Health Promot 
Int. 2003;18(4):327–37.

 34. Abosse Z, Woldie M, Ololo S. Factors influencing antenatal care service 
utilization in hadiya zone. Ethiop J Health Sci. 2010;20(2):75–82.

 35. Rutaremwa G, Wandera SO, Jhamba T, Akiror E, Kiconco A. Determinants 
of maternal health services utilization in Uganda. BMC Health Serv Res. 
2015;15:271.

 36. Ibrahim M. Rebel voices and radio actors: in pursuit of dialogue and 
debate in northern Uganda. Dev Pract. 2009;19(4–5):610–20.

 37. Ross S. Encouraging rebel demobilization by radio in Uganda and 
the D.R. Congo: the case of “come home” messaging. Afr Stud Rev. 
2016;59(1):33–55.

 38. Brisset-Foucault F. Peace-making, power configurations and media 
practices in northern Uganda: a case study of Mega FM. J Afr Media Stud. 
2011;3:205–25.

 39. Namasivayam A, Arcos-González P, Castro-Delgado R, Chi PC. The effect 
of armed conflict on the utilization of maternal health services in Uganda: 
a population-based study. PLoS Curr. 2017. https:// doi. org/ 10. 1371/ curre 
nts. dis. 557b9 87d65 19d8c 7c96f 2006e d3c27 1a.

 40. Orach CG, De Brouwere V. Postemergency health services for refugee 
and host populations in Uganda, 1999–2002. Lancet (London, England). 
2004;364(9434):611–2.

 41. Tetui M, Ekirapa EK, Bua J, Mutebi A, Tweheyo R, Waiswa P. Quality of 
Antenatal care services in eastern Uganda: implications for interventions. 
Pan Afr Med J. 2012;13:27.

 42. Smith M, Mitchell AS, Townsend ML, Herbert JS. The relationship between 
digital media use during pregnancy, maternal psychological wellbeing, 
and maternal-fetal attachment. PLoS ONE. 2020;15(12):e0243898.

 43. Chan KL, Chen M. Effects of social media and mobile health apps on 
pregnancy care: meta-analysis. JMIR Mhealth Uhealth. 2019;7(1):e11836.

 44. Dekker RL, King S, Lester K. Social media and evidence-based maternity 
care: a cross-sectional survey study. J Perinat Educ. 2016;25(2):105–15.

 45. DHS. The DHS program. https:// www. dhspr ogram. com/.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.21203/rs.3.rs-919186/v1
https://doi.org/10.21203/rs.3.rs-919186/v1
https://doi.org/10.22237/jmasm/1556670300
https://doi.org/10.22237/jmasm/1556670300
https://doi.org/10.1371/currents.dis.557b987d6519d8c7c96f2006ed3c271a
https://doi.org/10.1371/currents.dis.557b987d6519d8c7c96f2006ed3c271a
https://www.dhsprogram.com/

	Exposure to different types of mass media and timing of antenatal care initiation: insights from the 2016 Uganda Demographic and Health Survey
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study design
	Outcome variable
	Exposures
	Covariates
	Analytic approach

	Results
	Exposure to different types of mass media and timing of ANC initiation

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


