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Background: Quality and adequate antenatal care (ANC) are key strategies necessary to achieve Sustainable De- 
velopment Goal 3.1. However, in sub-Saharan Africa (SSA), there is a paucity of evidence on the role women’s em- 
powerment and socio-economic status play in ANC attendance. This study aimed to examine whether women’s 
empowerment and socio-economic status predict the adequacy of ANC in SSA. 

Methods: Data from the recent Demographic and Health Surveys (DHSs) of 10 countries in SSA were used for 
the study. We included countries with a survey dataset compiled between 2018 and 2020. We included 57 265 
women with complete observations on variables of interest in the study. Frequencies and percentages were used 
to summarize the results of the coverage of adequate ANC services across the 10 countries. A multivariable binary 
multilevel regression analysis was employed to examine the association between women’s empowerment and 
socio-economic status indicators and the adequacy of ANC. Adjusted odds ratios (aORs) with 95% confidence 
intervals (CIs) were used to present the findings of the regression analysis. 

Results: The average prevalence of adequate ANC in SSA was 10.4%. This ranged from 0.2% in Rwanda to 
24.5% in Liberia. Women with medium (aOR 1.24 [CI 1.10 to 1.40]) and high (aOR 1.24 [CI 1.07 to 1.43]) decision- 
making power had higher odds of adequate ANC compared to those with low decision-making power. Women 
with higher levels of education (aOR 1.63 [CI 1.36 to 1.95]) as well as partners with higher education levels (aOR 
1.34 [CI 1.14 to 1.56]) had the highest odds of adequate ANC compared to those with no formal education. 
Additionally, those working (aOR 1.35 [95% CI 1.23 to 1.49]) and those in the richest wealth category (aOR 2.29 
[CI 1.90 to 2.76]) had higher odds of adequate ANC compared to those who are not working and those in the 
poorest wealth category. Those with high justification of violence against women (aOR 0.84 [CI 0.73 to 0.97]) 
had lower odds of adequate ANC compared to those with low justification of violence against women. 

Conclusions: Adequacy of ANC was low across all 10 countries we included in this study. It is evident from 

the study that women’s empowerment and socio-economic status significantly predicted the adequacy of 
ANC. As such, promoting women’s empowerment programs without intensive improvements in women’s socio- 
economic status would yield ineffective results. However, when women’s empowerment programs are com- 
bined with active improvements in socio-economic status, then women will be encouraged to seek adequate 
ANC. 

Keywords: antenatal care, socio-economic status, sub-Saharan Africa, women’s empowerment. 
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Table 1. Description of study sample 

Country Year of survey Weighted N Weighted % 

Benin 2018 6849 12.0 
Cameroon 2018 4394 7.7 
Gambia 2019–20 4407 7.7 
Guinea 2018 4160 7.3 
Liberia 2019–20 2397 4.2 
Mali 2018 4772 8.3 
Nigeria 2018 15 022 26.2 
Rwanda 2019–20 4980 8.7 
Sierra Leone 2019 5077 8.9 
Zambia 2018 5206 9.1 
All countries 2018–20 57 265 100.0 
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Background 

Maternal mortality continues to occupy an integral aspect of
global public health concerns. This is because nearly 800 women
die each day of preventable adverse maternal conditions (e.g.
eclampsia, haemorrhage, sepsis), with a substantial proportion
(94%) of these deaths occurring in low- and middle-income
countries. 1 , 2 Sub-Saharan Africa (SSA) suffers the greatest burden
of maternal mortality despite achieving a significant milestone
of a 40% reduction in maternal mortality between 1990 and
2015. 2 As such, the international community, through the ratifi-
cation of the Sustainable Development Goals (SDGs), has pledged
to ‘reduce the global maternal mortality ratio to less than
70 per 100 000 live births’ by 2030, which has been set as target
3.1. 3 
Quality and adequate antenatal care (ANC) are the key strate-

gies necessary to make the attainment of SDG 3.1 possible. For
instance, there is a preponderance of evidence that shows that
a greater level of ANC is strongly associated with a lower risk of
preterm births, as well as reducing maternal mortality by 20%. 4 , 5
As such, the adequacy of ANC is extremely important in ensur-
ing the best maternal and child health outcomes. In the context
of this study, adequacy of ANC denotes the situation whereby
women receive the recommended ANC components and visits
from skilled service providers. 4 , 6 Adequacy of ANC is compositely
measured as receiving the World Health Organization (WHO) rec-
ommended number of ANC visits, a sufficient number of visits (i.e.
eight or more ANC visits), early ANC initiation (i.e. first ANC visit
within the first trimester of pregnancy), and receiving ANC ser-
vices from skilled health personnel. 4 , 6 For instance, the WHO rec-
ommends that pregnant women have laboratory investigations,
receive iron supplements, undergo physical examinations, and re-
ceive counselling during ANC attendance. 7 
There is consensus in the literature that disparities exist in

accessing adequate ANC. Evidence from Mexico, 8 Bangladesh, 9 
Ethiopia 10 and South Asia 4 has shown that ANC adequacy varies
significantly with indigenous ethnicity, household wealth, ed-
ucational status, and place of residence. Some studies have
also found an association between women’s empowerment and
components of ANC. 4 , 11 , 12 For instance, Kareem et al.12 reported
that women’s empowerment was significantly associated with
the frequency and timeliness of ANC. However, a study in Burk-
ina Faso indicates that the proximal determinants of ANC could
not translate into empowerment to make healthcare decisions
due to poor socio-economic status. 13 This raises a fundamental
question: does women’s empowerment and socio-economic sta-
tus (WESS) predict the adequacy of ANC? 
A multicountry study conducted in five Southeast Asian coun-

tries revealed that WESS predicted the adequacy of ANC. 4 How-
ever, the sociocultural context of Southeast Asian countries dif-
fers significantly from SSA. Therefore, the findings in Southeast
Asia may not play out similarly in SSA. Given that SSA has the
greatest burden of maternal mortality and some of the lowest
ANC coverage, 2 it is imperative to investigate the role of WESS
in achieving adequate ANC coverage. However, previous studies
that have assessed the role of WESS in ANC have focused on only
individual components of ANC, such as utilisation,12 quality, 14 and
uptake of ANC. 15 Thus, there is a paucity of empirical evidence
that tests the hypothesis that WESS predicts the adequacy of ANC
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in SSA. This study aimed to bridge this gap in the literature by in-
vestigating whether WESS predicts the adequacy of ANC in SSA. 

Methods 
Data source 
Data from the recent Demographic and Health Surveys (DHSs)
of 10 countries in SSA were used for the study. We included
countries with a survey dataset compiled from 2018 to 2020.
These countries consisted of Benin, Cameroon, Gambia, Nige-
ria, Liberia, Mali, Rwanda, Sierra Leone, Zambia and Guinea
(see Table 1 ). These countries had the recent dataset required
for assessing the eight or more ANC visits recommended by the
WHO. 16 The DHS is a comparable nationally representative sur-
vey undertaken regularly in > 90 countries, enhancing a global
understanding of developing country’s health and demographic
trends. 17 The DHS Program’s major goal is to improve demo-
graphic, health and nutrition data collection, analysis and distri-
bution, as well as to make these data more useful for planning,
policymaking, and program management. 17 

Study design and sampling procedure 
The DHS employs a descriptive cross-sectional design. Validated
and pretested structured questionnaires are used to collect data
from the respondents on health and social issues such as ma-
ternal health service utilization, women’s empowerment and so-
ciodemographic characteristics. 17 , 18 The survey was conducted
using a two-stage cluster sampling technique. To begin, a strat-
ified sample of enumeration areas (EAs) is chosen using prob-
ability proportional to size (PPS): a sample of a preset number
of EAs is chosen independently in each stratum using probabil-
ity proportional to the EA’s size. A listing technique is used in
the designated EAs to ensure that all dwellings/households are
listed. Second, households in the selected EAs are selected using
equal probability systematic sampling. A detailed procedure for
sampling has been described elsewhere. 19 We included 57 265
women with complete observations on variables of interest in
the study. We also adopted the Strengthening the Reporting of
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bservational Studies in Epidemiology (STROBE) guidelines in 
rafting this manuscript. 20 The dataset is freely available to 
ownload at https://dhsprogram.com/data/available-datasets. 
fm . 

ariables 
he outcome variable in the present study was the adequacy 
f ANC. This variable was assessed as an index created from 

hree variables: ANC coverage of at least one visit, the inten- 
ity of ANC (eight or more visits), and receipt of components of 
NC services. Please see Supplementary File 1, which contains 
he prevalence of the variables used to create the adequacy of 
are. 
To measure the ANC coverage of at least one visit, the women 
ere asked about the number of ANC visits they had during 
heir recent pregnancy. The proportion of women who received 
t least one ANC visit with a qualified healthcare provider dur- 
ng the last pregnancy were said to have had ANC coverage of 
t least one visit. The intensity of ANC was defined as women 
ho had eight or more ANC visits from a qualified healthcare pro- 
essional, based on WHO recommendations. 16 With the receipt 
f the component of the ANC based on the WHO recommenda- 
ions, women who had at least one ANC visit were asked whether 
hey received specific care components during any of the con- 
ultations they attended during their pregnancy. 16 Because the 
omponents of ANC were assessed by looking at the proportion 
f women who had at least one ANC visit and at least one rec-
mmended component, we excluded all women without a his- 
ory of ANC visits from the study. Five of the components of ANC 
ervices found uniformly across all 10 countries and included in 
he present study were blood pressure measurement, urine test, 
lood test, iron and folic acid supplementation, and tetanus injec- 
ions. Women who received each of the components were coded 
s ‘1’ and ‘0’ for those with no history of receipt. An index vari-
ble called adequacy of ANC was created using the recoded re- 
ponse from the intensity of ANC visit and receipt of the compo- 
ents of ANC. All the women who had eight or more ANC visits 
nd received all five components of the recommended ANC were 
ategorized as having adequate ANC and coded as ‘1’, and ‘0’ 
therwise. 4 
Women’s empowerment and socio-economic status indica- 

ors were the main explanatory variables in the study. From 

he literature, 21 we used women’s decision-making and justifica- 
ion of violence as indicators for women’s empowerment. Socio- 
conomic status indicators were also assessed using the level 
f education of the women, current working status and wealth 
ndex. 
Women’s decision making was assessed using responses to 

hree questions: ‘Who decides about your own health?’, ‘Who de- 
ides to purchase large household expenses?’, and ‘Who decides 
hen you want to visit family or relatives?’. The response cat- 
gories to each of the questions were 1, respondent alone; 2, 
espondent and husband/partner; 3, husband/partner alone; 4, 
omeone else; and 5, other. Women who usually decided alone in 
t least two instances were considered as having high decision- 
aking power. Those who usually decided alone in only one of 
he three instances were said to have moderate decision-making 
ower, while the remaining women who could not decide alone in 
ll three instances were grouped as having low decision-making 
ower.12 , 22 , 23 
Women’s justification of intimate partner violence (IPV) was 

he second indicator of women’s empowerment. Five questions 
ere used to examine the women’s justification of IPV. The 
omen were asked if their husband or partner was justified for 
ife-beating in five instances: burning food, arguing with him, 
oing out without telling him, neglecting the children and re- 
using to have sexual intercourse with him. Each item included 
hree response options: ‘no’, ‘yes’ and ‘don’t know’. Those who 
nswered ‘no’ or ‘don’t know’ were recoded as ‘no,’ but those 
ho answered ‘yes’ were kept. The dichotomized replies were 
hen utilized to produce the justification of violence as an in- 
ex variable. Those who answered ‘no’ to all five questions were 
ategorised as having low justification for IPV, those who re- 
ponded ‘yes’ to two of the questions had medium justification 
nd those who responded ‘yes’ to at least three of the questions 
ere categorised has having high justification for IPV. Literature 
as used to inform the coding of the rationale for justification of 
PV.12 , 22 , 23 
For the socio-economic status indicators, we maintained the 

xisting coding as found in the DHS for level of education, wealth 
ndex and current working status. The level of education of 
omen was coded as ‘no education’, ‘primary’, ‘secondary’ and 
higher’. Current working status was coded as ‘no’ and ‘yes’. The 
ealth index was coded as ‘poorest’, ‘poorer’, ‘middle’, ‘richer’ 
nd ‘richest’. From the DHS, the wealth index was measured as 
 proxy of socio-economic status. It was calculated using com- 
onent rankings derived from principal component analysis on 
amily asset ownership, such as access to drinking water, kind 
f toilet, type of cooking fuel and possession of a television and 
efrigerator. 
We considered 13 variables as covariates in the study. These 

ariables were grouped into individual-level and household- or 
ommunity-level covariates. The individual-level covariates were 
he woman’s age, marital status, religion, partner’s education 
evel, parity, age at first birth, wanted last child when pregnant, 
ead newspapers or magazines, watch television, listen to ra- 
io, and health insurance coverage. The sex of household head, 
lace of residence, and the countries studied were considered 
s the household- or community-level covariates. All the covari- 
tes were selected based on their availability in the DHS dataset 
nd their significant association with utilisation of ANC from the 
iterature. 4 , 12 , 21 , 23 

tatistical analyses 
tata version 16.0 (StataCorp, College Station, TX, USA) was used 
o carry out the analysis in four steps. In the first stage, frequen- 
ies and percentages were used to summarize the results of the 
overage of adequacy of ANC services across the 10 countries. 
e later adopted the Pearson chi-squared test of independence 
o examine the distribution of the adequacy of ANC care across 
he explanatory variables. We conducted a multicollinearity test 
sing the variance inflation factor (VIF) to examine the collinear- 
ty among the variables. The results indicated that the minimum, 
aximum, and mean VIFs were 1.04, 6.70, and 2.26, respec- 
ively; hence, there was no evidence of high collinearity among 
he variables included in the regression analysis. To examine 
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Figure 1. Prevalence of adequacy of ANC services in SSA. 
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the association between women’s empowerment and socio-
economic status indicators and adequacy of ANC, we adopted
a multivariable binary multilevel regression analysis. We carried
out the regression analysis using five models (Models 0–4). The
first model (Model 0) revealed the variance in ANC attributed to
the primary sampling unit (PSU) by being an empty model with
no explanatory variables or covariates. Model 1 only included
women’s empowerment and socioeconomic status indicators,
while Model 2 included Model 1 and individual-level variables.
Model 3 included Model 1 and household or community-level
variables. The last model (Model 4) included women’s empower-
ment and socioeconomic status and household or community-
level variables. Adjusted odds ratios (aORs) with 95% confidence
intervals (CIs) were used to present the findings of the regression
analysis. Statistical significance was set at P < .05. In addition, all
five models included fixed and random effects. Random effects
denoted the measure of variation in the outcome variable based
on the PSU [measured by intracluster correlation (ICC)], whereas
fixed effects denoted the relationship between the explanatory
variable and/or covariates and the outcome variable. Model fit-
ness, or how well different models match the data, was assessed
using the Akaike information criterion (AIC). The ‘mlogit’ program
in Stata was used to execute the multilevel regression models.
To account for disproportionate sampling and non-response, the
‘svyset’ command was used and weighting was done to account
for the intricate nature of DHS data. 

Ethical considerations 
We did not obtain ethical clearance for the conduct of this study
since the data are publicly available. However, permission for use
168
was sought from the MEASURE DHS Program and approval was
granted before downloading and utilizing it for the study. Before
the commencement of the survey, ethical approval was obtained,
and all ethical criteria governing the use of human participants
were strictly adhered to. http://goo.gl/ny8T6X contains informa-
tion about data and ethical standards. 

Results 
Prevalence of the adequacy of ANC services in SSA 

Figure 1 shows the prevalence of ANC adequacy in SSA, with an
average of 10.4% in all the 10 countries, ranging from 0.2% in
Rwanda to 24.5% in Liberia. 

Distribution of the adequacy of ANC across the 
explanatory variables among women in SSA 

Table 2 shows the distribution of the adequacy of ANC at-
tendance across the explanatory variables. It was found that
12.2% of those with high decision-making capacity, 13.5% of
those with low justification of violence, 29.0% of those with
higher education, 11.9% of those currently working and 19.8%
of those in the highest wealth status had a high prevalence
of adequate ANC attendance. The study also showed that
21.8% of those with higher education had adequate ANC at-
tendance. Those who were covered by health insurance (10.9%)
and those in urban areas had high prevalence of adequate ANC

http://goo.gl/ny8T6X
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Table 2. Distribution of adequacy of ANC across the explanatory variables among women in SSA 

Variable Weighted N (%) Adequacy of ANC care, % (95% CI) p-Value 

Empowerment indicators 
Women’s decision making 0.003 
Low 42 679 (74.5) 10.1 (9.6 to 10.7) 
Medium 8777 (15.3) 10.3 (9.4 to 11.4) 
High 5808 (10.2) 12.2 (11.0 to 13.5) 

Justification of violence < 0.001 
Low 31 160 (54.4) 13.5 (12.8 to 14.2) 
Medium 14 505 (25.3) 7.7 (7.1 to 8.4) 
High 11 600 (20.3) 5.3 (4.7 to 5.9) 

Socio-economic status 
Maternal level of education < 0.001 
No education 24 198 (42.2) 6.4 (5.9 to 6.9) 
Primary 14 183 (24.8) 6.8 (6.2 to 7.4) 
Secondary 15 678 (27.4) 16.0 (15.2 to 17.0) 
Higher 3206 (5.6) 29.0 (26.7 to 31.3) 

Current working status < 0.001 
No 17 447 (20.5) 6.8 (6.3 to 7.4) 
Yes 39 818 (69.5) 11.9 (11.3 to 12.5) 

Wealth index < 0.001 
Poorest 11 066 (19.3) 4.9 (4.4 to 5.6) 
Poorer 11 768 (20.6) 6.2 (5.6 to 6.8) 
Middle 11 905 (20.8) 8.6 (7.9 to 9.3) 
Richer 11 686 (20.4) 12.8 (11.9 to 13.9) 
Richest 10 840 (18.9) 19.8 (18.5 to 21.2) 

Covariates 
Women’s age (years) < 0.001 
15–19 3089 (5.4) 5.8 (4.9 to 6.9) 
20–24 10 767 (18.8) 8.9 (8.2 to 9.7) 
25–29 157 117 (26.4) 10.6 (9.9 to 11.3) 
30–34 12 640 (22.1) 11.9 (11.1 to 12.7) 
35–39 9844 (17.2) 11.4 (10.6 to 12.3) 
40–44 4340 (7.6) 10.6 (9.5 to 11.8) 
45–49 1468 (2.5) 8.5 (7.1 to 10.2) 

Marital status 0.009 
Married 50 420 (88.0) 10.2 (9.7 to 10.7) 
Cohabiting 6845 (12.0) 11.8 (10.6 to 13.2) 

Religion < 0.001 
Christian 26 527 (46.3) 12.6 (11.9 to 13.3- 
Islam 28 984 (50.6) 8.7 (8.1 to 9.3) 
African traditional 844 (1.5) 5.5 (3.7 to 8.0) 
No religion/other 910 (1.6) 5.0 (3.4 to 7.3) 

Partner’s level of education < 0.001 
No education 21 322 (37.2) 6.2 (5.6 to 6.7) 
Primary 12 341 (21.6) 6.1 (5.6 to 6.8) 
Secondary 17 539 (30.6) 14.5 (13.7 to 15.4) 
Higher 6063 (10.6) 21.8 (20.2 to 23.5) 

Parity < 0.001 
1 9650 (16.8) 11.9 (11.1 to 12.8) 
2 10 944 (19.1) 12.4 (11.5 to 13.3) 
3 9882 (17.3) 11.6 (10.7 to 12.5) 
> 4 26 789 (16.8) 8.6 (8.1 to 9.1) 

Covered by health insurance < 0.001 
No 51 684 (90.3) 10.9 (10.4 to 11.4) 
Yes 5581 (9.7) 5.4 (4.6 to 6.4) 
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Table 2. (Continued) 

Variable Weighted N (%) Adequacy of ANC care, % (95% CI) p-Value 

Age at first birth < 0.001 
Adolescence 31 298 (54.7) 7.8 (7.3 to 8.3) 
Adult 25 967 (45.3) 13.5 (12.8 to 14.2) 

Wanted last child when pregnant < 0.001 
Wanted then 45 929 (80.2) 10.8 (10.3 to 11.3) 
Wanted later 8541 (14.9) 8.6 (7.8 to 9.5) 
Wanted no more 2795 (4.9) 9.1 (7.9 to 10.4) 

Watch television < 0.001 
No 30 901 (54.0) 7.5 (7.0 to 8.1) 
Yes 26 364 (46.0) 13.7 (13.0 to 14.5) 

Listening to radio < 0.001 
No 23 502 (41.0) 7.9 (7.4 to 8.5) 
Yes 33 763 (59.0) 12.1(11.5 to 12.7) 

Read newspapers or magazines < 0.001 
No 50 771 (88.7) 9.4 (8.9 to 9.9) 
Yes 6494 (11.3) 18.0(16.5 to 19.5) 

Sex of household head < 0.001 
Male 50 348 (87.9) 10.1 (9.6 to 10.6) 
Female 6917 (12.1) 12.3 (11.4 to 13.4) 

Place of residence < 0.001 
Urban 22 585 (39.4) 16.1 (15.1 to 17.1) 
Rural 34 680 (60.6) 6.7(6.2 to 7.1) 

* p-Values were generated from chi-squared test. 
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Association between women’s empowerment 
indicators, socio-economic status and adequacy of ANC 
services in SSA 

The study showed that women with medium (aOR 1.24 [CI 1.10
to 1.40]) and high (aOR 1.24 [CI 1.07 to 1.43]) decision-making
power had higher odds of adequacy of ANC compared to those
with low decision-making power. The study also showed that
women with a higher level of education (aOR 1.63 [CI 1.36 to
1.95]) as well as their partners’ high educational level (aOR 1.34
[CI 1.14 to 1.56]) had higher odds of adequacy of ANC compared
to those with no formal education. It was also found that those
working (aOR 1.35 [95% CI 1.23 to 1.49]), those in the richest
wealth category (aOR 2.29 [CI 1.90 to 2.76]), those 40–44 y of
age (aOR 1.71 [CI 1.29 to 2.28]) and those exposed to radio (aOR
1.25 [CI 1.13 to 1.38]) had higher odds of adequacy of ANC com-
pared to those who were not working, those 15–19 y of age, and
those not exposed to radio. In contrast, those with high justifica-
tion of IPV against women (aOR 0.84 [CI 0.73 to 0.97]), those of
the Islamic religion (aOR 0.75 [CI 0.67 to 0.84]), those with parity
of four or more (aOR 0.74 [CI 0.64 to 0.86]), those who want no
more children (aOR 0.79 [CI 0.66 to 0.95]), and those in rural areas
(aOR 0.78 [CI 0.68 to 0.89]) had lower odds of adequacy of ANC
compared to those with low justification of IPV against women,
Christians, those with a parity of one, and those who wanted their
last child then (Table 3 ). 
 

170
Discussion 

Main findings of this study 
Drawing on the most recent nationally representative DHS
datasets from 10 SSA countries, the study examined whether
WESS predicts the adequacy of ANC. We found that the preva-
lence of ANC adequacy was low across all 10 SSA countries, with
an average of 10.4%. The observed prevalence is substantially
lower compared with a related study conducted among South
Asian countries that reported an adequate ANC prevalence of
30%. 4 However, the prevalence is somewhat similar to the 10.2%
and 11.0% ANC adequacy reported by Tebekaw et al. 24 and Bayou
et al., 10 respectively. These findings are staggering, as it implies
that a substantial proportion of women in the selected SSA coun-
tries are not receiving a sufficient number of ANC visits, early
ANC initiation and ANC services from skilled health personnel,
making it difficult for these SSA countries to achieve SDGs 3.1
and 3.2. 
On the main hypothesis tested, our study shows that WESS

significantly predicted the adequacy of ANC. Compared with
women with low decision-making power, those who reported
high decision-making power were more likely to have adequate
ANC. Closely related to this, we found that women with medium
to high levels of IPV justification were less likely to have adequate
ANC compared with their counterparts with a low level of vio-
lence justification. The association between these empowerment
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Table 3. Association between women’s empowerment indicators, socio-economic status and adequacy of ANC services in SSA 

Model 1, aOR Model 2, aOR Model 3, aOR Model 4, aOR 
Variables Model 0 aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI) 

Fixed effects 
Empowerment indicators 
Women’s 
decision-making 
Low 1.00 1.00 1.00 1.00 
Medium 1.01 (0.90 to 1.13) 1.03 (0.91 to 1.15) 1.26*** (1.11 to 1.42) 1.24*** (1.10 to 1.40) 
High 1.10 (0.96 to 1.27) 1.10 (0.95 to 1.26) 1.26** (1.09 to 1.46) 1.24** (1.07 to 1.43) 

Justification of violence 
Low 1.00 1.00 1.00 1.00 
Medium 0.87* (0.78 to 0 .97) 0.89* (0.80 to 0.99) 0.87* (0.78 to 0.97) 0.89* (0.80 to 0.99) 
High 0.66*** (0.58 to 0.76) 0.69*** (0.60 to 0.79) 0.80** (0.69 to 0.91) 0.84* (0.73 to 0.97) 

Socio-economic status 
Maternal level of 
education 
No education 1.00 1.00 1.00 1.00 
Primary 0.83** (0.75 to 0.93) 0.95 (0.84 to 1.07) 1.36*** (1.21 to 1.53) 1.24*** (1.10 to 1.40) 
Secondary 1.45*** (1.32 to 1.60) 1.33*** (1.18 to 1.49) 1.70*** (1.54 to 1.89) 1.36*** (1.22 to 1.53) 
Higher 2.06*** (1.77 to 2.39) 1.76*** (1.47 to 2.10) 2.53*** (2.15 to 2.96) 1.63*** (1.36 to 1.95) 

Current working status 
No 1.00 1.0 1.00 1.00 
Yes 1.66*** (1.52 to 1.81) 1.67*** (1.53 to 1.82) 1.42*** (1.29 to 1.56) 1.35*** (1.23 to 1.49) 

Wealth index 
Poorest 1.00 1.00 1.00 1.00 
Poorer 1.18* (1.03 to 1.36) 1.17* (1.01 to 1.34) 1.16* (1.01 to 1.33) 1.12 (0.98 to 1.29) 
Middle 1.43*** (1.22 to 1.67) 1.41*** (1.20 to 1.66) 1.46*** (1.25 to 1.70) 1.35*** (1.16 to 1.58) 
Richer 1.85*** (1.56 to 2.20) 1.85*** (1.55 to 2.21) 2.00*** (1.70 to 2.36) 1.74*** (1.47 to 2.06) 
Richest 2.51*** (2.11 to 2.99) 2.55*** (2.12 to 3.07) 2.92*** (2.44 to 3.50) 2.29*** (1.90 to 2.76) 

Random effects model 
PSU variance 
(95% CI) 

1.934 (1.743–2.146) 1.233 (1.077–1.411) 1.179 (1.023–1.359) 0.850 (0.716–1.010) 0.767 (0.643–0.915) 

ICC 0.370 0.272 0.264 0.205 0.189 
Wald chi-squared Reference 679.05 ( < 0.001) 1104.97 ( < 0.001) 1842.24 ( < 0.001) 2160.57 ( < 0.001) 
Model fitness 

Log-likelihood −17 126.37 −16 505.75 −16 200.032 −14 750.662 −14 615.886 
AIC 34 256.74 33 039.5 32 474.06 29 551.32 29 327.77 

Total sample included in 
the study 

57 265 57 265 57 265 57 265 57 265 

Number of clusters 1379 1379 1379 1379 1379 

* p < 0.05, ** p < 0.01, *** p < 0.001. 
1 = reference category. 
Model 0: empty model with no explanatory variables; Model 1: included women’s decision making, justification of violence and socio-economic 
status (maternal level of education, current working status and wealth index); Model 2: included model 1 and woman’s age, marital status, 
religion, partner’s level of education, parity, age at first birth, wanted last child when pregnant, health insurance, read newspapers or magazines, 
listen to radio and watch television; Model 3: included model 1 and sex of household head, place of residence and country; Model 4: included 
model 1 individual and household or community level covariates. 
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ndicators (i.e. justification of IPV and women’s decision-making 
ower) and the likelihood of having adequate ANC aligns with 
vidence from studies conducted in South Asian countries 4 as 
ell as some individual sub-Saharan Africa countries, including 
ameroon. 23 The literature shows that women who justify IPV 
re often timid and lack the necessary competencies to nego- 
iate or make healthcare decisions. 23 , 25 Our findings highlight 
he need for radical advocacy against the endorsement of IPV. 
t also underscores the urgency for educational messages and 
nterventions that will keep women abreast of the recommended 
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number of ANC visits, the importance of early ANC initiation and
accessibility to the full ANC package. 
The second aspect of the hypothesis tested shows that

women’s socio-economic status, signified by the maternal level
of education, wealth index, and current working status, signifi-
cantly predicted the adequacy of ANC after controlling for covari-
ates. Compared with women in the poorest wealth index, those
in the richest wealth index were 2.6 times more likely to have had
adequate ANC, perhaps because women in the richest wealth in-
dex are more likely to reside in localities with health facilities and
quality ANC services. 23 This is seen in our findings that women in
rural areas are less likely to have adequate ANC. Another plausi-
ble explanation for this could be that women in the high wealth
index have the financial resources and capacity to afford the full
package of ANC, resulting in greater utilisation and adequate ANC.
Often, women’s dependency on their partners for financial re-
sources has been cited as a key limitation to their health-seeking
behavior. 26 This is reflected in the present study, as women who
were currently working were more likely to have adequate ANC
compared with those who were not currently working. 
Further, the findings from this study show that women with

higher educational attainment are significantly more likely to
have adequate ANC compared with those with no formal edu-
cation. This result matches the findings of previous studies. 4 , 27 , 28 
The study lends credence to the findings of a related study which
established that women with formal education or higher educa-
tional attainment were more likely to be aware and appreciate
the benefits of seeking maternal healthcare. 29 Also, formal edu-
cation tends to improve and promote women’s decision-making
and overall empowerment, thereby making them more confi-
dent to demand adequate ANC services. A similar association
was reported in the analysis of the covariates, which showed that
women whose partners had formal education were more likely to
have adequate ANC. The reason could be that such partners may
be more open, permissive, and supportive about women access-
ing ANC. 
The findings from this study have important policy implica-

tions, as they show an association between WESS and the ad-
equacy of ANC. We call on governments across SSA to prioritize
and invest in women’s empowerment initiatives, including ad-
vancing education for female children and women, particularly at
higher education levels. Also, our findings provide empirical evi-
dence that suggests that advocacy against the endorsement of
IPV is greatly needed in SSA to strengthen women’s empower-
ment and decision making. 

Strengths and limitations 
In this study we relied on recent nationally representative
datasets that provide much timeliness to our study findings. We
combined all available variables or indicators in the DHS, hence,
our analysis and procedures are comprehensive and robust. An-
other strength of the study is that we were able to identify the
coverage of adequate ANC as well as specific subpopulations that
are lacking in that regard. This is useful to policymaking and in-
tervention implementation. 
There are some notable limitations to the study. Given the

cross-sectional nature of DHS datasets, only associations can be
established between WESS and the adequacy of ANC. Another
172
limitation is that one of the components of adequate ANC (timing
of ANC) is not available for all countries. As such, it was not used
in this study. Also, since the questions for ANC were self-reported,
there is the possibility of recall bias, which is beyond our control. 

Conclusions 
The adequacy of ANC was low across all 10 SSA countries in-
cluded in the study. It is evident from the study that WESS sig-
nificantly predicted the adequacy of ANC. Women who reported
high decision-making power were more likely to have adequate
ANC, while those with medium–high levels of violence justifica-
tion were less likely to have adequate ANC. Higher educational
attainment, current working status and higher wealth index were
associated with greater odds of the adequacy of ANC. As
such, promoting women’s empowerment programs without in-
tensive improvements in women’s socio-economic status will
yield ineffective results. However, when women’s empowerment
programs are combined with active improvements in socio-
economic status, then women will be encouraged to demand ad-
equate ANC. 

Supplementary data 

Supplementary data are available at International Health online. 
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