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ABSTRACT

Objective To explore the factors associated with antenatal
care (ANC) visits.

Design A secondary data analysis from cross-sectional
studies was conducted.

Setting Sub-Saharan Africa.

Participants 56 002women aged 15—-49 years in Ghana
(3224), Kenya (10 981), Malawi (9541), Namibia (2286),
Rwanda (4416), Senegal (6552), Tanzania (5536), Uganda
(7979) and Zambia (5487) were analysed.

Outcomes 4*ANC visits.

Results Overall, 55.52% (95% Cl: 55.11% to 55.93%)

of women made 4*ANC visits. The highest 4*ANC visits
were in Ghana (85.6%) and Namibia (78.9%), and the
lowest were in Senegal (45.3%) and Rwanda (44.5%).
Young women 15-19 years had the lowest uptake of
4*ANC visits. Multivariable analysis indicated that the
odds of 4*ANC visits were 14% lower among women from
rural areas compared with those living in towns (adjusted
OR (AOR) 0.86; 95%Cl: 0.81 to 0.91). This difference

was significant in Kenya, Malawi, Senegal and Zambia.
However, in Zambia, the odds of 4*ANC visits were 48%
higher (AOR 1.48; 95%Cl: 1.2 to 1.82) among women
from rural compared with urban areas. Women with
higher educational level had more than twofold higher
odds of 4*ANC visits in seven of the nine countries, and
was significant in Kenya, Malawi, Rwanda and Zambia.
Compared with the poorest household wealth category,
odds of 4*ANC visits increased by 12%, 18%, 32% and
41% for every 20% variation on the wealth quantile.
Women in their first-time pregnancy had higher odds of
4*ANC visits compared with others across all countries,
and women who had access to media at least once a
week had a 22% higher probability of 4*ANC visits than
women who had no access to media (AOR 1.22, 95% Cl:
1.15t0 1.29).

Conclusion The number of ANC visits was considered

to be inadequate with substantial variation among the
studied countries. Comprehensive interventions on scaling
uptake of ANC are needed among the low-performing
countries. Particular attention should be given to women of
low economic status and from rural areas.

.2 Mohamed Elhoumed

,1 Ql Qi,1

Strengths and limitations of this study

» The analytical approach both as pooled data support
the outcome to be valid and the merit in segregating
data allows to focus on aspects of antenatal care
visits that may remain hidden in intranational/na-
tional level indicators.

» The study used national representative samples
from nine sub-Saharan African countries which have
been linked to enhance the generalisability of the
study.

» This analysis included women who had birth 3years
before the survey, which could minimise the recall
bias of self-report at a single point in time.

» The cross-sectional nature of the study design can-
not affirm the cause—effect or direction of associa-
tion of the predictors.

» Since the data sets were obtained from countries’
Demographic and Health Surveys in a different time,
awareness of participants may be varied due to time
heterogeneity.

INTRODUCTION

Maternal and neonatal mortality is a signif-
icant public health issue that reflects the
overall status of a country’s healthcare system
and socioeconomic development.! The WHO
estimates that approximately 830 maternal
deaths/day from preventable causes are
related to pregnancy and childbirth. Almost
all (99%) of these deaths occur in low-
income countries.? Sub-Saharan Africa (SSA)
remains the region with the highest maternal
and under-5 mortality.” Almost half of the
under-5 deaths occur among newborn babies
whose deaths could be prevented by reaching
a high coverage of quality antenatal care
(ANC), skilled care at birth, postnatal care for
mother and baby, and care of small and sick
newborns.” * Several review studies on inter-
ventions for maternal and newborn babies
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have demonstrated that the provision of adequate ANC
brings with it a positive impact on pregnancy outcomes,
through early diagnosis and appropriate management.
ANC has a 39% reduced risk of neonatal mortality in sub-
Saharan countries.®”

The WHO advises every pregnant woman with a normal
pregnancy in middle/low-income countries to attend
at least four ANC visits.' However, many women in low-
income countries particularly in SSA have limited access
to health providers."” Several studies have attempted
to identify the factors associated with the underutili-
sation of ANC.! 2 Age,12_16 women’s education,8 12-24
husbands’ education,18 22 socioeconomic status,m_23 %
women’s employment,'® birth order,"' *'® frequency of
listening to the radio/watching TV/reading newspaper/
magazines,® ' " **** and place of residence'? '? 10719222425
are among the factors associated with underutilisation
of ANC. The factors attributed to inadequate ANC
follow-ups are quite substantial across regions and coun-
tries, 1116232627

Meeting Sustainable Development Goals (SDGs) to
ensure healthy lives and well-being for all ages by 2030
requires transnational organisations’ efforts and the ability
to collaborate in partnership. Interestingly, the means of
implementing and revitalising capacity development and
the information exchange of multinational cooperation
have been emphasised in the SDGs.”® Despite the avail-
able evidence on ANC’s key role in reducing maternal
and neonatal mortality, millions of women in developing
countries do not receive it and there remains a high vari-
ability (32%-91%) of four or more ANC (4"ANC) visits
between countries.”' ***** Lessons on coverage of crucial
ANC visits from neighbouring areas would aid in precise
allocations of resources and interventions where they
are most needed. Therefore, new research projects on
mutual benefit and knowledge sharing at every level must
be implemented to attain global health development
goals.

We conducted secondary data analysis using the latest
(2010-2019) Standard Demographic Health Surveys
conducted in nine SSA countries (Ghana, Kenya, Malawi,
Namibia, Senegal, Rwanda, Tanzania, Uganda and
Zambia). The objective of the study was to understand
the factors associated with 4’ANC attendance.

MATERIALS AND METHODS

Study design

We used data from the Demographic and Health Survey
(DHS). DHS is a b5-year periodical national represen-
tative cross-sectional study using a stratified two-stage
cluster sampling design. Details of the DHS protocol are
published elsewhere.” Information from ever-married
women aged 15-49 years in nine SSA countries on demo-
graphic characteristics and reproductive history was
collected.

Data sources/measurements

Data sets were collected through household interviews
using a structured questionnaire. Women were inter-
viewed about the number of ANC visits. Trained inter-
viewers obtained informed consent from all eligible
women in selected households before conducting the
interview using pencil and paper questionnaires. The
surveys are weighted for oversampling or undersampling
and non-response. Thus, the design and standardised core
modules allow for regional and transnational comparison
of the data. Field supervisors and data clerks checked all
forms before entering them into databases. Data for this
analysis were taken from the latest household survey of
the studied countries. This study’s survey years ranged
from 2010 to 2019, and the sample size ranges from 2286
in Namibia to 10981 in Kenya.

Countries were selected based on the availability of
recent standard DHS data after 2010 and representing
the four different subregions of SSA, that is, Western,
Central, Southern and Eastern Africa. The nine coun-
tries included in this analysis and their year of survey
are: Ghana (DHS 2014), Kenya (DHS 2014) Malawi
(DHS 2015/2016), Namibia (DHS 2013), Rwanda (DHS
2014/2015), Senegal (DHS 2010/2011), Tanzania (DHS
2015/2016), Uganda (DHS 2016) and Zambia (DHS
2018/2019).

Participants

Women who had one or more births 3years before the
survey were included as study participants. Selection
criteria of study participants were shown in figure 1. In
the DHS, information about ANC is only collected for
the youngest child under-5years. Therefore, to minimise
the degree of error due to recall bias (because in some
countries information about ANC visits is subjective from
the mother while others check an ANC card), we have
limited our analysis to those births that occurred 3years
before the survey. The contribution of study participants
is presented in figure 1.

Exclusion criteria

ANC provided by non-health professionals such as tradi-
tional birth attendants was excluded from the present
analysis.

Outcome variable

We used ANC visits as our primary outcome. We cate-
gorised this variable into a binary variable as 4’ANC
visits ‘yes’=ifthe mother had at least four ANC visits and
‘no’=ifthe mother had less than four ANC visits during
her last pregnancy.

Explanatory variables

A set of sociodemographic variables related to the util-
isation of ANC such as women’s age in years, women’s
and husbands’ education and occupation, birth order
(parity), frequency of listening to radio/watching TV/
reading magazines, household wealth quantile and place
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Women of reproductive age (15-49 years) of nine sub-Saharan
Africa countries participated in the DHS surveys (105,076)
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Variables included in the study for analysis
Age (years), Place of residence, Mother’s education, Husband'’s education, Mother’s

listening to the radio/reading newspaper/ magazines.

quintile, Birth order, and Frequency of

Figure 1
DHS, Demographic and Health Survey.

of residence were identified from the survey data as
predictors of ANC follow-ups.

We adapted Anderson’s behavioural model framework
on factors associated with utilisation of medical care
service in developing countries which has been applied in
similar studies.'” Variables with missing values (>10%) on
enabling and need factors were excluded from the anal-
ysis due to limited representativeness.

Numerical values like age, ANC visits and years
of education attended were grouped into catego-
ries. Women’s age in years was tabulated into groups
(15-19years, 20-24 years, 25-29years, 30-34 years, 35 and
above); women’s and husbands’ education were classified
as ‘no schooling’, ‘primary’, ‘secondary’ and ‘higher’
education. Women’s and husband’s occupation were
classified as ‘not working outside home’, ‘professional/
skilled work’, ‘agriculture’ and ‘unskilled’. Frequency of
listening to radio/watching TV/reading magazines (not
at all, less than once a week and at least once a week)
was included to gauge the women’s exposure to promo-
tion messages on the benefits of ANC attendance. The
household wealth index was constructed using principal

Flow chart of the process of selection of women for analysis of 4*ANC visits. 4"ANC, four or more antenatal care;

component analysis from items related to possession of
durable assets, access to utilities and infrastructure, and
housing characteristics. Each woman was ranked into five
categories (poorest, poorer, middle, richer and richest)
based on a household asset score, comprising 20% of
the population."" *' Place of residence/ecological status
identified from the survey assessed the difference in the
availability and accessibility of services among urban and
rural areas and were used as predictors of ANC follow-up.

Data analysis

Data analysis was performed using STATA software V.14.0.
Descriptive analysis was conducted on combined and
separate forms for the studied country. X* tests were used
to analyse the potential factors affecting ANC use during
a woman’s last pregnancy 3years before the survey. Bivar-
iate and multivariable regression analyses were used to
study the statistical association between the explanatory
variables and 4'ANC. A multilevel analysis was used in
which the level of coefficients was modelled as a function
of predictors considering the average log odds of 4’ANC
across the studied countries. Women’s age at childbirth
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and husband’s occupation were excluded from the multi-
level analysis due to collinearity effects with a variance
inflation factor value (>4) on the collinearity diagnosis
test. A two-sided p value of <0.05 was considered statisti-
cally significant in this study.

Patient and public involvement

The study used publicly available secondary data from
the DHS (https://dhsprogram.com/). Patients and the
public were not involved in the design and conduct of
this research.

RESULTS

Baseline characteristics of the study population

A total of 56 002women with complete details from nine
SSA countries were available. The distribution of study
participants is presented in figure 1. Sixty-one per cent
of the female participants were less than 30 years old
and about three-fourths (73.2%) of the total were from
rural places of residence. Rates of illiteracy in the studied
countries were high. More than one-ifth (22.5%) of
all women or their husbands had no schooling. More
women (51.2%) had a primary level of education than
their husbands (44.8%); while women’s unemployment
status (no working outside home) was higher than their
husband’s (31.5% vs 4.2%). More than a quarter (27.3%)
of all households were in the lowest (poorest) wealth
quantile and 24% of the women were having their first
child (primigravidae) (table 1).

Overall, 55.52% (95% CI: 55.11% to 55.93%) of the
women had at least four ANC visits with a skilled health
provider during pregnancy. Thirty-five per cent of the
women started their first ANC visit in the first trimester
and 57% in the second trimester of pregnancy. Before
pregnancy, 82.2% of women in this study had received
a tetanus injection. There were 1808 deaths (32.3
deaths/1000 live births) among newborns in the 3years
preceding the survey.

The highest proportion of 4°'ANC visits among the
studied countries was from Ghana (85.61%), followed by
Namibia (78.92%) and Zambia (64.2%), and the lowest
proportion was from Rwanda (44.5%), Senegal (45.3%)
and Tanzania (48.1%) (figure 2).

Pooled data (figure 3) illustrate that the highest
proportion (57.3%) of 4'ANC visits was among women
aged 25-29 years old. Women from an urban place of resi-
dence accounted for 64.3% of 4'ANC visits. There was an
increased proportion of 4’ANC visits with an increase in
women’s educational level, husbands’ educational level,
household wealth status, and access to radio listening/
watching TV/reading newspapers or magazines. The
proportion of 4’ANC visits decreased with an increase in
birth order. There was no clear pattern in the association
of 4"ANC visits on women’s and husbands’ occupation
levels, although professionals in both groups were higher.

Determinants of 4*ANC visits
Table 1 indicates that women aged 25-29 years attended
more ANC across all the studied countries (p<0.005),

except in Zambia (p=0.361). Similarly, women from an
urban place of residence had a higher number of ANC
visits than women from rural areas (p<0.001), except in
Rwanda (p=0.788). In Zambia, women from rural areas
had higher 4'ANC visits (p<0.001). Table 1 shows that
women’s and husbands’ educational level significantly
(p<0.001) increased women utilisation of ANC across all
the studied countries. The highest 4’ANC attendance was
among women and husbands with highest educational
level in Ghana, (99.2% and 96.4%, respectively), and
the lowest was among women of no schooling in Rwanda
(37.6%) and Tanzania (38.6%), and women whose
husbands with no schooling in Tanzania (36.3%).

Occupational status of women and their husbands was
associated (p<0.001) with women’s 4'ANC attendance
across all countries except in Rwanda (p=0.493) and
Zambia (p=0.062) where the husband’s occupation had
no association with women'’s 4"ANC visits.

Household wealth status (wealth quantile) was signifi-
cantly associated with 4’ANC visits (p<0.001). As the
household wealth status increased, the usage of 4’ANC
visits increased across all countries except in Rwanda
(p=0.234). With the exception of Malawi (p=0.383), most
primigravidae women undertook more ANC visits than
multiparous women (p<0.001).

More than one in four (27.54%) of the female partic-
ipants had no access to radio/TV/newspapers or maga-
zines, while 53% had access to these media at least once
a week. Increasing access to media was significantly asso-
ciated with 4’ANC attendance (p<0.001), although in
Rwanda and Zambia the association was not significant
(p=0.147 and p=0.264, respectively).

Univariate analysis magnitude (ORs and 95% CI) of
sociodemographic characteristics for 4*'ANC visits

Table 2 presents the results of univariate analysis of 4’ ANC
visits by sociodemographic characteristics across the nine
countries in SSA. As shown in table 2, adequate ANC visits
were lower among young women (15-19 years) in seven
of the nine countries. The difference was significant in
Ghana, Kenya, Malawi, Senegal and Namibia. The odds
of 4"ANC visits were lower by 2%-60% among rural resi-
dents compared with urban residents across all countries
(p<0.001) except in Zambia, in which women from rural
places were 26% more likely to attend 4’ ANC visits. The
difference was significant in all countries except Rwanda
(p=0.283).

Four or more ANC visits had a positive association with
increasing educational level. Women and husbands with
secondary and higher education had significantly higher
odds of 4°'ANC visits across all the studied countries
(p<0.05).

Compared with women who did not work outside
home, the odds of 4’ANC visits were significantly higher
among professional women. Odds of 4'ANC visits in rela-
tion to household wealth status showed considerable vari-
ation among the countries ranging from 1.10 (95% CIL:
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Figure 2 Proportion of 4*ANC visits of women in nine sub-Saharan African countries, 3years preceding the DHS of each
country. 4*ANC, four or more antenatal care; DHS, Demographic and Health Survey.

0.92 to 1.32) in Rwanda to 13.36 (95% CI: 6.53 to 27.33)
in Ghana.

The pattern of 4'ANC utilisation showed an inverse
relationship with birth order. Women of fifth and above
birth order had significantly lower ANC attendance than
first birth order. Listening to radio/watching TV/reading
newspapers or magazines had a significant positive associ-
ation with 4"ANC attendance across all countries except
in Rwanda and Zambia (table 2).

Multivariable findings
Table 3 summarises data analysis results adjusted by socio-
demographic variables and adjusted by country.

Overall, the likelihood of 4'ANC visits was 14%
lower among women from rural areas than from towns
(adjusted OR (AOR) 0.86; 95% CI: 0.81 to 0.91). Multi-
variable logistic regression analysis exploring the rela-
tionship between 4°'ANC visits and place of residence was
significant in four countries (Kenya, Malawi, Senegal and
Zambia). While in Ghana, Namibia, Rwanda, Tanzania
and Uganda, 4"ANC visits had no association with place of
residence. In Zambia, the odds of 4"ANC visits were 48%
higher (AOR 1.48; 95% CI: 1.2 to 1.82) among women
from rural than urban areas.

Findings of selected sociodemographic predictors
related to ANC visit after adjustment for country varia-
tions indicated that the odds of 4'ANC visits increased
from 14% (AOR 1.14, 95%CI: 1.07 to 1.21, p<0.001)
to 96% (AOR 1.96, 95% CI: 1.65 to 2.33, p<0.001) with
an increase in women’s educational level. Women with
higher educational levels had more than twofold higher
odds of 4"ANC visits in seven of the nine countries, and
the difference was significant in four (Kenya, Malawi,

Rwanda and Zambia). Husband’s higher educational
level had significant association with 12% (AOR 1.12,
95% CI: 1.05 to 1.20) to 48% (AOR 1.48, 95% CI: 1.31
to 1.69) higher odds 4"ANC visits of women (p<0.001).
Association of husband’s education and 4"ANC visits of
women was significant only in Kenya, Malawi and Zambia.

Overall, women’s occupation had a positive associa-
tion with 4"ANC visits. The variations on 4"ANC visits
were 19% (AOR 1.19, 95%CI: 1.11 to 1.27), 7% (AOR
1.07,95% CI: 1.01 to 1.13), and 13% (AOR 1.13, 95% CI:
1.05 to 1.21) greater among professional/skilled women,
those working in agriculture, and unskilled labour,
respectively, compared with women not working outside
home. In Ghana, the odds of 4"ANC visits were more than
15 times (AOR 15.54, 95% CI: 2.1 to 114.9) higher among
employed women than women who had no work outside
the home. Women in Uganda were 62% more to attend
4"ANC visits (AOR 1.62,95% CI: 1.28 to 2.05). Agriculture-
employed women in Kenya, Senegal and Tanzania, and
unskilled workers in Rwanda, Tanzania and Zambia had
nons-significant lower uptake of 4"ANC visits.

Women in the wealthiest group were highly likely
to undertake 4’ANC visits. After adjusting for country,
ANC service utilisation increased by 12% (AOR 1.12,
95% CI: 1.06 to 1.19), 18% (AOR 1.18, 95%CI: 1.11 to
1.26), 32% (AOR 1.32, 95%CI: 1.23 to 1.42), and 41%
(AOR 1.41, 95% CI: 1.29 to 1.55) for every 20% variation
on the wealth category compared with the poorest level
(p<0.001) (table 3). This association was uniform across
the studied countries except in Rwanda where women
in the highest wealth quantile were 23% lower (AOR
0.77,95% CI: 0.57 to 1.02) to make 4"ANC visits than the
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poorest group. The odds of 4’ ANC visits were 4% (AOR
0.96, 95% CI: 0.78 to 1.19) and 14% (AOR 0.86, 95% CI:
0.64 to 1.16) lower among middle and richer economic
status in Zambia.

Women with previous birth experience had a signifi-
cant lower uptake of ANC services than first birth order
(p<0.001). Odds of 4"ANC visits were lower by 16% (AOR
0.84, 95% CI: 0.79 to 0.90), 21% (AOR 0.79, 95% CI:
0.74 to 0.85), 23% (AOR 0.77, 95% CI: 0.72 to 0.83), and
32% (AOR 0.68, 95% CI: 0.64 to 0.73) for second, third,
fourth, and fifth and above birth orders than women who
had their first birth (table 3). Birth order difference on
4*ANC visits was significant in Kenya, Rwanda, Senegal,
Tanzania, Uganda and Zambia.

Women who had access to media at least once a week
had 22% higher odds of 4'ANC visits than women who
had no access (AOR 1.22, 95% CI: 1.15 to 1.29). This asso-
ciation was significant in all countries except in Malawi,
Rwanda, Senegal and Zambia.

DISCUSSION

Every pregnant woman should receive quality care
throughout her pregnancy. However, in the nine SSA
countries examined in this study, only 55.52% (95%

CL: 55.11% to 55.93%) attended 4'ANC visits. There
were disparities between the countries in the propor-
tion of women attending 4"ANC visits, with the highest
in Ghana (85.61%) followed by Namibia (78.92%) and
Zambia (64.2%), and the lowest proportion from Rwanda
(44.5%), Senegal (45.3%) and Tanzania (48.1%).

Demographic and socioeconomic factors, including
place of residence, women’s and husbands’ educational
level, women’s and husbands’ occupational status, house-
hold wealth quantiles, birth order and access to media
were significant determinants of 4'ANC attendance.
Therefore, there is an urgent need on interventions
directed towards maximising the utilisation of ANC in
the SSA.

The strength of this analysis is that we used nationally
representative data, from nine SSA countries, assumed
to have minimum sampling (random or systemic) or
instrumental errors through the use of appropriate
multistage stratified cluster sampling strategies, having
a large sample size of 56002 respondents, and weighted
data analysis with reliable test of instrumentations. The
analytical approach as pooled data support the outcome
to be valid and the merit in segregating data allowed a
focus on aspects of ANC visits that may remain hidden
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Table 2 Univariate analysis of sociodemographic factors influencing 4*ANC visits in nine sub-Saharan African countries

Ghana Kenya Malawi Namibia Rwanda Senegal Tanzania Uganda Zambia Total
Variables (3224) (10981) (9541) (2286) (4416) (6552) (5536) (7979) (5487) (56002)
Age (grouped)
15-19 1.00(ref) ~ 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)
20-24 1.40 132(1.13 1.21(1.05to0 1.79(1.28 1.26(0.88to 1.34(1.10to 1.10(0.90to 1.15(0.98to 1.17(0.97 1.21(1.13
(0.92,2.13) to 1.54) 1.39) to 2.50) 1.79) 1.62) 1.34) 1.36) to 1.41) to 1.29)
25-29 1.89(1.24 1.37(1.18 1.38(1.19to0 2.21(1.56 1.36(0.96to 1.31(1.08to 1.16(0.95t0 1.18(0.99to 1.07 (0.89 1.27 (1.19
t02.87) to01.60) 1.60) to 3.13) 1.93) 1.59) 1.42) 1.39) to 1.30) to 1.36)
30-34 1.70 (1.12 1.26 (1.07 1.43(1.22t0 2.34(1.61 1.15(0.81to 1.28(1.05to 1.07 (0.87to 1.11(0.94to0 1.16(0.95 1.23(1.15
to 2.58) to 1.48) 1.66) to 3.40) 1.64) 1.57) 1.32) 1.33) to 1.42) to 1.32)
35 and above 1.52 (1.01 1.10(0.93 1.39(1.19to 1.90(1.33 1.03(0.72to 1.14(0.94to 0.87 (0.71to 0.83(0.70to 1.04 (0.85 1.10(1.02
t02.29) to1.29) 1.62) to 2.71) 1.46) 1.39) 1.07) 0.99) to 1.26)  to 1.17)
Place of residence
Urban 1.00(ref)  1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)
Rural 0.40 (0.32 0.60 (0.55 0.69 (0.62to 0.66 (0.54 0.98(0.85t0 0.43(0.38to 0.52 (0.45to0 0.68 (0.60to 1.26 (1.12 0.61 (0.59
to 0.50) to 0.65) 0.77) to 0.81) 1.13) 0.47) 0.58) 0.76) to 1.42) to 0.63)
Women'’s education
No schooling 1.00(ref) ~ 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)
Primary 1.23(0.96 1.49(1.35 1.15(1.01to 1.77(1.24 1.33(1.11to 1.70(1.50to 1.40 (1.22t0 1.13(0.99t0 1.22(1.01 1.30 (1.25
to 1.58)  to 1.65) 1.30) to 2.51) 1.59) 1.93) 1.62) 1.30) to 1.47) to 1.36)
Secondary 2.61(2.06 2.23(1.98 1.38(1.18to 3.41(2.46 1.40(1.11to 2.13(1.76to 2.36 (1.99to 1.61 (1.37to 1.18(0.97 2.21(2.10
t0 3.30) to2.51) 1.60) to 4.72) 1.77) 2.58) 2.80) 1.90) to 1.43) to 2.33)
Higher 3.51(2.86 5.91(4.85 3.72(2.58to 14.43(5.6t0 4.91(3.11to 7.11(2.43to 8.54(3.98to 2.65(2.06 to 3.38 (2.28 4.97 (4.42
to4.17) to07.20) 5.37) 37.14) 7.78) 20.8) 18.35) 3.40) to 5.01) to 5.58)
Husband’s education
No schooling 1.00(ref)  1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)
Primary 1.35(0.97 1.57 (1.34 1.03(0.88to 1.46(0.96 1.23(1.03to 1.82(1.54to 1.47 (1.23to 0.95(0.80to 1.11(0.84 1.25(1.19
t01.87) to 1.84) 1.20) to 2.22) 1.47) 2.15) 1.76) 1.14) to 1.45) to 1.31)
Secondary 2.05(1.63 2.27(1.90 1.21(1.03to 2.38(1.66 1.17(090to 2.38(1.95t0 2.59 (2.10to 1.33(1.09to 1.09 (0.84 2.06 (1.95
to2.58) to2.71) 1.43) to 3.43) 1.51) 2.91) 3.20) 1.62) to 1.43) to 2.18)
Higher 7.03 (3.66 4.19(3.27 2.25(1.73to 14.40(4.38t0 2.49 (1.72to 3.12(2.12to 3.98 (2.57to 1.96 (1.55to0 2.26 (1.58 3.52 (3.19
to 13.49) to 5.37) 2.92) 47.36) 3.60) 4.58) 6.18) 2.50) to 3.24) to 3.88)
Women'’s occupation
Not working O/H 1.00(ref) ~ 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)
Professional/Skilled  2.27 (1.73 2.33(1.86 1.35(1.17to 1.88(1.47 1.45(1.11to 1.33(1.17to 1.72(1.35t0 1.42(1.23to 1.29 (1.10 1.73 (1.64
work t02.97) to2.91) 1.56) to 2.40) 1.89) 1.51) 2.19) 1.63) to 1.51) to 1.82)
Agriculture 0.80 (0.62 0.95(0.83 1.05(0.95t0 2.26(0.95 1.20(0.95t0 0.62(0.54to 0.63 (0.55t0 1.06 (0.93to 1.24 (1.08 0.87 (0.84
t01.03)  to 1.09) 1.15) to 5.39) 1.51) 0.71) 0.73) 1.20) to 1.42) to 0.91)
Unskilled 8.02(1.94 1.25(1.10 1.12(0.99t0 1.72(1.22 0.84(0.58t0 1.40(1.16to 1.09 (0.92to 1.58 (1.31to 1.02 (0.84 1.13(1.07
to 33.15) to 1.43) 1.27) to 2.42) 1.21) 1.68) 1.29) 1.91) to 1.24) to 1.20)
Husband’s occupation
Not working O/H 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)
Professional/Skilled  1.00(ref) 154 (0.99 1.18(1.00to 0.65(0.08 0.82(0.37to 1.06(0.78to 2.21(1.17to 1.32(1.00to 1.16 (0.92 1.35(1.22
work to 2.39) 1.39) to 5.28) 1.84) 1.46) 4.16) 1.74) to 1.45) to 1.49)
Agriculture 0.30 (0.23 0.76 (0.49 0.98(0.84to 0.27 (0.03 0.86(0.38to 0.52(0.38to 1.16 (0.62to 0.86 (0.65to 1.21(0.97 0.86 (0.78
t00.39) to01.18) 1.15) to 2.18) 1.92) 0.72) 2.17) 1.14) to 1.51) to 0.95)
Unskilled 0.89 (0.60 1.09 (0.71 1.00(0.85t0 0.55(0.07 0.74(0.32to 0.96(0.69to 1.97 (1.04to 1.15(0.85t0 0.97 (0.76 1.10(0.99
t01.32) to1.69) 1.19) to 4.51) 1.67) 1.34) 3.72) 1.55) to 1.24) to 1.22)
Wealth quintile
Poorest 1.00(ref)  1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)
Poorer 1.22(0.96 1.37(1.23 1.11(0.98to 1.03(0.77 1.15(0.96to 1.50(1.31to 1.13(0.95to0 1.16(1.02to 1.04 (0.89 1.19(1.14
to 1.56)  to 1.52) 1.25) to 1.37) 1.37) 1.72) 1.33) 1.32) t01.22)  to1.25)
Middle 167 (1.26 1.70(1.52 1.07(095to0 1.40(1.04 1.22(1.01to 2.10(1.82to 1.35(1.14to 1.25(1.09to 0.90 (0.76 1.34 (1.27
to2.20) to1.90) 1.21) to 1.88) 1.47) 2.42) 1.59) 1.43) to 1.05) to 1.41)
Richer 4.40 (294 2.12(1.89 1.19(1.05t0 1.70(1.25 1.18(0.98to 3.48(2.96to 2.07 (1.76to 1.48 (1.29to 0.72 (0.61 1.60 (1.52
t0 6.59) to 2.39) 1.35) to 2.31) 1.43) 4.10) 2.44) 1.71) to 0.86) to 1.69)
Richest 13.36 (6.53 3.41(3.00 1.65(1.45t0 2.59(1.77 1.10(0.92to 5.93(4.81to 3.02(2.53to 1.87(1.62to 1.18(0.98 2.13(2.02
to 27.33) to 3.88) 1.87) to 3.80) 1.32) 7.31) 3.60) 2.16) to 1.42) to 2.25)
Continued
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Table 2 Continued

Ghana Kenya Malawi Namibia Rwanda Senegal Tanzania Uganda Zambia Total
Variables (3224) (10981) (9541) (2286) (4416) (6552) (5536) (7979) (5487) (56002)
Birth order
First 1.00(ref)  1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)
Second 1.18(0.85 0.91(0.81 0.89(0.79to 1.14(0.86 0.88(0.74to 0.93(0.79to 0.82(0.70to 1.01 (0.87to 0.97 (0.82 0.93 (0.88
to 1.65) to 1.02) 1.00) to 1.50) 1.03) 1.08) 0.97) 1.16) to 1.14) to 0.98)
Third 0.85(0.62 0.80(0.71 0.97(0.85to 1.41(1.01 0.83(0.69to 0.75(0.64to 0.72(0.61to 0.95(0.82to 0.89(0.74 0.87 (0.82
t01.18) 10 0.91) 1.10) to 1.96) 1.00) 0.88) 0.86) 1.11) to 1.06) to 0.92)
Fourth 1.06 (0.74 0.68 (0.60 0.98(0.86to 0.86(0.61 0.61(0.50to 0.73(0.61to 0.65(0.54to 0.91(0.77to 1.04(0.85 0.81(0.76
to 1.53) to 0.78) 1.12) to 1.23) 0.76) 0.87) 0.79) 1.07) to 1.26) to 0.86)
Fifth & above 0.56 (0.42 0.51(0.46 0.96(0.86to 0.59 (0.45 0.58 (0.49to 0.58 (0.50to 0.50 (0.43to 0.71 (0.62to 0.82 (0.71 0.65 (0.62
t0 0.73) to0 0.57) 1.08) to 0.79) 0.69) 0.66) 0.58) 0.80) to 0.96) to 0.68)
Frequency of listening to radio/ watching TV/ reading newspaper or magazine
Not at all 1.00(ref)  1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)
Less than once a 1.88(1.42 1.59(1.39 1.05(0.94to 2.01(1.46 1.01(0.83to0 1.19(0.99to 1.35(1.16to 1.29 (1.11to 0.97 (0.80 1.15(1.09
week to 2.48) to 1.81) 1.18) to 2.78) 1.22) 1.42) 1.57) 1.49) t0 1.17) to 1.21)
At least once a 4.02(3.11 2.08(1.90 1.27 (1.16to 2.91 (221 1.14(0.96to 1.91(1.64to 2.00(1.73to 1.52(1.37to 1.14(0.96 1.53 (1.47
week to 5.20) to 2.28) 1.39) to 3.83) 1.34) 2.22) 2.32) 1.69) to 1.36) to 1.59)

Bold font indicates a significant difference from reference at p<0.05.
4*ANC, four or more antenal care; O/H, outside home.

in intranational/national level indicators. Recall biases
of self-reported data and the cross-sectional nature of
the studies limit the cause—effect association of potential
predictors. Since the data were obtained from countries’
DHS at different times, awareness of participants may
differ. Moreover, the data in the present analysis did not
consider the quality of care provided to pregnant women
during ANC visits which could be a potential predictor
for ANC attendance.

Pooled data, adjusted by country, showed that a rural
place of residence, no schooling of either the wife or
husband, no maternal employment, low household
economic status, second and higher birth order, and
lack of access to media were significantly associated with
lower utilisation of 4'ANC visits (table 3). This is in line
with previous studies from low/middle-income coun-
tries 61115182123

Country-level data showed that Ghana and Namibia
had the highest attendance of 4'ANC visits across all
reproductive age groups. The finding from Ghana was
in line with the 2013 cross-sectional study where 86%
of Ghanaian women reported attending 4’ANC visits.”!
Consistent with the finding from other studies, in India
and Nigeria, this report also showed that 4'ANC visits
were very low in Rwanda, Senegal, Tanzania, Malawi and
Kenya.23 #

Women from rural areas had 5%-27% lower odds of
4"ANC visits in eight of the nine studied countries, and
was significant in Kenya, Malawi and Senegal. However,
contrary to other studies, there was a 48% greater
uptake of 4"ANC visits by rural residents from Zambia
(table 8).27%

Multivariable analysis indicated that higher education
among both women and men was a significant predictor
of 4'ANC visits.”®* "' ' Women with higher educational

levels had more than twofold higher odds of 4"ANC visits.
This difference was significant in Kenya, Malawi, Rwanda
and Zambia. Similarly, having a husband with a higher
educational level was significantly associated with 4’ANC
visits among women from Kenya, Malawi and Zambia.*

Women’s occupation had non-uniform association with
4"ANC visits across countries. Women from Ghana and
Uganda working as professional/skilled, agriculture and
unskilled labour attended more ANC visits than women
who did not work outside the home, a finding similar to
other studies.'® However, this association was not signif-
icant in seven of the nine countries (Kenya, Malawi,
Namibia, Rwanda, Senegal, Tanzania and Zambia).11

Both univariate and multivariable analyses indicated
that difference in wealth quantiles was associated with
attendance at 4'ANC visits.” * ? ® Women from the
highest wealth category had significantly greater access to
4"ANC visits than those in the lowest category. This was
significant in Ghana, Kenya, Malawi, Senegal, Tanzania
and Uganda. In Rwanda, women in the richest wealth
quantile had 23% lower (AOR 0.77, 95% CI: 0.57 to 1.02)
4"ANC visits than the poorest group, which is different
from the existing literature.'" '##! #*

Our findings revealed that women in their first preg-
nancy were more likely to attend 4'ANC visits than
second pregnancies and above, except in Namibia. This
might be due to them being more careful about preg-
nancy.” This difference was significant in Kenya, Rwanda,
Senegal, Tanzania, Uganda and Zambia, and was similar
to previous studies.'’ ' Consistent with our findings in
Namibia, research from Nigeria suggested that adoles-
cents are less likely to attend ANC services.*

Listening to radio/watching TV/reading newspapers
or magazines at least once a week was positively associ-
ated with the uptake of 4"ANC visits across all the studied

10
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Table 3 Adjusted multivariable analysis of sociodemographic factors influencing 4*ANC visits in nine sub-Saharan African
countries

Variables Ghana Kenya Malawi Namibia Rwanda Senegal Tanzania Uganda Zambia Overall *

Place of residence

Urban 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Rural 0.84 (0.61 0.83(0.72 0.83(0.71to 0.83(0.57 0.95(0.77 0.73(0.62to 0.83(0.69to 0.86(0.72to 1.48(1.20 0.86 (0.81 to
to 1.15) to 0.90) 0.96) to 1.21) to 1.18) 0.84) 1.01) 1.01) to 1.82) 0.91)

Women'’s education

No schooling 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Primary 1.06 1.12(0.90 1.09 (0.94to0 1.34(0.83 1.20(0.99 1.06 (0.91 to 1.04(0.88to 1.03(0.87to 1.12(0.90 1.14(1.07 to
(0.78.1.43) t01.39) 1.27) t0 2.16) to 1.46) 1.23) 1.22) 1.22) to 1.41) 1.21)

Secondary 147 (1.05 1.23(0.94 1.11(091to 1.78(1.04 1.28(0.95 1.08((0.84 to 1.00(0.79t0 1.19(0.96to  1.05(0.81  1.17 (1.08 to
to 2.05) to 1.60) 1.35) to 3.05) to 1.74) 1.4) 1.28) 1.47) to 1.38) 1.21)

Higher 482 (0.6t0 217(1.42 2.26(1.42t0 2.13(0.51 3.82(217 1.78(0.58t0 2.19(0.91to 1.30(0.92t0c 2.06(1.20  1.96 (1.65 to
37.23) to 3.32) 3.60) to 8.93) to 6.73) 5.47) 5.30) 1.83) to 3.55) 2.33)

Husband’s education

No schooling 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Primary 1.04 (0.73 1.08 (0.87 0.97 (0.83to 1.11(0.71 1.10 (0.91 135(1.13to  1.18(0.98to 0.86(0.70to  1.07 (0.81  1.12(1.05 to
to 1.48) to 1.36) 1.15) to 1.75) to 1.33) 1.61) 1.42) 1.05) to 1.42) 1.20)

Secondary 0.97 (0.72 1.20(0.93 1.06 (0.88to 1.21(0.77 0.93(0.69 1.36 (1.09 to 1.35(1.05to 1.01(0.80to 1.15(0.86 1.17 (1.09 to
to 1.33) to 1.56) 1.27) to 1.88) to 1.24) 1.71) 1.72) 1.26) to 1.54) 1.27)

Higher 1.42(0.69 1.41(1.00 1.42(1.03to 3.57 (0.9to 1.42(0.88 1.32(0.86 to 1.38(0.84to0 1.22(0.91to 1.91(1.23 1.48(1.31 to
to 2.93) to 1.97) 1.95) 14.17) t0 2.27) 2.02) 2.27) 1.63) to 2.96) 1.69)

Mother’s occupation

Not working O/H  1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Professional/ 199(1.46 1.19(0.91 0.97(0.81to 1.64(1.11 1.23(0.91 1.09 (0.94 to 1.24(0.93to0 1.38(1.18to 1.24(1.01 1.19(1.11to

Skilled work to 2.27) to 1.56) 1.15) to 2.44) to 1.66) 1.26) 1.65) 1.62) to 1.50) 1.27)

Agriculture 144 (1.06 0.98(0.83 1.08(0.96to0 2.25(0.75 1.16(0.87  0.89 (0.76 to 0.89(0.75t0 1.26(1.09to0 1.14(0.96 1.07 (1.01 to
to 1.97) to 1.15) 1.19) t0 6.72) to 1.53) 1.04) 1.07) 1.46) to 1.35) 1.13)

Unskilled 15,54 (21 1.06(0.91 1.07(0.92to 1.58(0.85 0.79(0.52 1.09 (0.87 to 0.95(0.78to0 1.62(1.28t0 0.96(0.76 1.13(1.05to
to 114.9) to 1.24) 1.22) t0 2.97) to 1.21) 1.35) 1.16) 2.05) to 1.23) 1.21)

Wealth quintile

Poorest 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Poorer 0.93(0.70 1.09(0.91 1.07(0.94to 0.74(0.48 1.06(0.87 1.37(1.19to 1.05(0.87to 1.18(1.02to 1.09(0.91  1.12(1.06 to
to 1.23) to 1.32) 1.23) to 1.13) to 1.28) 1.58) 1.26) 1.37) to 1.32) 1.19)

Middle 0.93(0.64 1.18(0.96 1.09 (0.94to 0.85(0.53 1.12(0.91 1.56 (1.32 to 1.15(0.95t0 1.19(1.01to 0.96(0.78 1.18(1.11to
to 1.36) to 1.45) 1.26) to 1.36) to 1.37) 1.86) 1.40) 1.40) to 1.19) 1.26)

Richer 1.88(1.09 1.21(0.97 1.07(0.92to 0.79(0.45 1.04(0.84 2.26(1.83to0 1.62(1.31to 1.29(1.08to 0.86(0.64 1.32(1.23 to
to 3.23) to 1.51) 1.25) to 1.40) to 1.30) 2.79) 2.00) 1.5) to 1.16) 1.42)

Richest 474(1.9to 1.55(1.19 1.23(1.02to 1.31(0.57 0.77(0.57 3.62(2.78 to 1.69 (1.27to 1.27 (1.02to 1.17 (0.81 1.41 (1.29 to
11.95) to 2.04) 1.50) to 3.00) to 1.02) 4.72) 2.24) 1.60) to 1.69) 1.55)

Birth order

First 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Second 1.08 (0.72 0.71(0.58 0.83 (0.72to 1.22(0.74 0.72(0.60 0.88 (0.74 to 0.82(0.68to 0.95(0.80to 0.87 (0.70  0.84 (0.79 to
to 1.63) to 0.87) 0.95) to 1.99) to 0.87) 1.06) 1.00) 1.13) to 1.08) 0.90)

Third 0.77 (0.52 0.62(0.51 0.91(0.79to 1.06 (0.64 0.68 (0.55 0.78 (0.65t0 0.72(0.59to 0.97 (0.81to 0.76 (0.61  0.79 (0.74 to
to 1.15) to 0.76) 1.05) to 1.76) to 0.83) 0.94) 0.89) 1.16) to 0.96) 0.85)

Fourth 1.06 (0.69 0.56 (0.45 0.95(0.82to 1.12(0.65 0.52(0.42 0.76 (0.62to  0.71 (0.57to 0.88(0.73to 0.91(0.71  0.77 (0.72 to
to 1.64) to 0.70) 1.11) to 1.94) to 0.66) 0.92) 0.88) 1.07) t0 1.17) 0.83)

Fifth & above 0.75(0.52 0.50 (0.41 0.98(0.85t0 0.79(0.49 0.50(0.41 0.68(0.58to 0.61(0.51to 0.77 (0.65to 0.73(0.59 0.68 (0.64 to
to 1.08) to 0.61) 1.12) to 1.26) to 0.61) 0.80) 0.73) 0.90) to 0.90) 0.73)

Frequency of listening to radio/reading newspaper/magazines

Not at all 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref) 1.00(ref)

Less thanoncea 1.47 (1.08 1.35(1.08 1.05(0.94to 1.94 (1.22 0.95(0.78 1.06 (0.87 to 1.11(0.93to 1.13(0.96to 1.01 (0.80  1.08 (1.01 to

week to 2.00) to 1.68) 1.20) to 3.07) to0 1.17) 1.29) 1.33) 1.34) to 1.28) 1.15)

Atleastoncea  2.62(1.96 1.21(1.02 1.09(0.98to 2.31(1.51 1.07(0.88 1.14(0.96t0  1.34(1.12t0 1.24(1.09t0 1.05(0.85 1.22(1.15t0

week to 3.50) to 1.44) 1.22) to 3.53) to 1.30) 1.35) 1.60) 1.41) to 1.30) 1.29)

All are adjusted for sociodemographic factors and media exposure.
Bold font indicates a significant difference from reference at p<0.05.
*Adjusted for sociodemographic factors, media exposure and country.
4*ANC, four or more antenal care; O/H, outside home.
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countries. The odds of 4’ANC visits among women who
had access to media at least once a week were more than
twofold higher in Ghana (AOR 2.62, 95% CI: 1.96 to 3.50)
and Namibia (AOR 2.31, 95% CI: 1.51 to 3.53). This asso-
ciation was not significant in Rwanda, Senegal, Malawi
and Zambia ® ' 1# %

In summary, despite the importance of attending the
WHO recommended level of at least four ANC visits for
a normal pregnancy,] many women in SSA have limited
access. The result of this study indicates that disparities
on 4"ANC visits were related to women’s economic situ-
ation as well as physical barriers.'”” * Therefore, inter-
ventions on addressing the inequalities on ANC services
used among women from rural areas and with limited
resources are crucial. The relatively high utilisation of
ANC in Ghana could be due to community-based health
insurance.®*' #” Furthermore, governments committed to
community insurance are crucial to avoid the challenges
faced in countries like Rwanda, which was functional in
1999-2012*, but not in 2014,/2015.

Women and husbands with higher education, exposed
to outside home occupation and who had exposure to
media had positive results on the uptake of 4’ ANC visits.
Educated women and their husbands as well as those
in employment presumably knew the importance of
adequate ANC attendance.

Conclusion and recommendation

Four or more ANC service utilisation is low among women
of the SSA countries. Despite its importance, countries
had varied practices of 4"ANC visits.

Therefore, regional and country-specific maternal
health programme interventions are required to address
the barriers of adequate ANC visits. Moreover, health
programmes should target women from rural areas,
without schooling, no outside home occupation, from
low household economic status, non-first-time pregnancy
and had no access to media.

Twitter Amanuel Kidane Andegiorgish @Amanuel03925331 and Mohamed
Elhoumed @MEIhoumed
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