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Abstract

Background: In November 2016, the WHO four-visit focused antenatal care (FANC) model adopted in sub-Saharan
Africa (SSA) was reverted to eight contacts or more as a response to reducing the global perinatal and maternal
deaths and in achieving the sustainable development goal (SDG) 3. Women’s empowerment, which connote the
social standing, position and the ability of women to make life decisions and choices has been associated with the
maternal health seeking behaviour and outcomes. This study examined the association between women’s
empowerment and the WHO ANC model of eight visits or more, and early first antenatal visit among pregnant
women. In addition, we explored the association between women’s empowerment and the WHO FANC model to
allow for comparison for countries that have not adopted the recent WHO ANC model.

Methods: The most recent (2018) Demographic and Health Survey (DHS) datasets conducted in SSA were used for
analyses. We used all available indicators of women’s empowerment captured in the DHS. The 30 variables on
women’s empowerment were classified into eight components using exploratory factor analysis. We fitted separate
ordinal logistic regression to assess association between antenatal care utilization (number of visits and time of first
antenatal visit) and women empowerment factors while adjusting for other covariates. Analysis was performed with
STATA 15.0 and adjusted for complex survey design, p-value< 0.05 were used for interpretation of results.

Results: The proportion of women who attended eight or more ANC visits were 1.4, 2.7 and 3.5% in Zambia,
Guinea and Mali, respectively. Zambia had the lowest prevalence of 8 or more ANC visits also had the highest
prevalence of at least 4 visits (63.8%) and early first ANC visit (38.2%), while Nigeria with the highest prevalence of
women with at least 8 visits (17.7%) had the lowest prevalence (17.6%) of women that attended ANC visit in their
first trimester. Women’s empowerment was associated with more ANC visits and attending first ANC visit in the first
trimester. However, these association with the women empowerment components varied significantly across the
four SSA countries.
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(Continued from previous page)

Conclusion: This study highlights the significant impact of women’s empowerment as a key factor for improving
maternal health outcomes in SSA. It is imperative that government and development partners invest more on
empowerment of women as part of strategic intervention to improve maternal health outcomes.

Keywords: Sub-Saharan Africa, Antenatal care, Women’s empowerment, Global Health, Reproductive health

Background
Antenatal care (ANC) is an important service delivery to
monitor, support and manage pregnant women, the un-
born child, and to prepare for childbirth and prevent any
complications [1, 2]. It is important that women receive
adequate and timely ANC services in order ensure a posi-
tive experience during their pregnancy. During ANC,
health care providers usually provide health education on
warning (danger) signs to avert complications, screen for
common infections, offer vaccination or prophylactic
treatment to prevent diseases, and counsel for emergen-
cies and birth plan in preparation for childbirth. Generally,
ANC utilization has been shown to be an important pre-
ventive pillar of maternal morbidity and mortality [1, 3].
Worldwide, 66% (201,000) of an estimated 303,000 mater-
nal deaths experienced in 2015 occurred in sub-Saharan
Africa (SSA), making this region to have the highest ma-
ternal mortality ratio (MMR) (546/100000 live births),
followed by Oceania (187/100000 live births) [4]. Follow-
ing the Sustainable Development Goal 3 (target 3.1),
which is intended to reduce the global MMR to less than
70/100000 live births by the year 2030 [4]. There is a clear
evidence that adequate and timely use of ANC services
would help reduce the burden of maternal mortality glo-
bally, especially in SSA [2].
Due to the high prevalence of preventable pregnancy-

related deaths, and in consonance with the SDG target
of global reduction in mortality rate, the World Health
Organization (WHO) in 2016 released a new guideline
and recommendations on ANC care. The new guideline
recommended a change from the focused antenatal care
(FANC) model of four ANC visits developed in the
1990s to eight contacts or more, due to the new
evidences that fewer antenatal visits were associated with
more perinatal deaths [1, 3]. The new WHO ANC
guideline stipulates that pregnant women should have
their first contact in the first 12 weeks of gestation, with
subsequent contacts at 20, 26, 30, 34, 38 and 40 weeks of
gestation, and also emphasized comprehensive and
person-centered care at each contact, provision of timely
and relevant information to pregnant women and good
conduct among health care seekers and providers [2].
This is to ensure quality and maximum impact of ANC
services on the outcome of pregnancy.
Women empowerment is a complex construct that

represents social standing, position and the ability of

women to make life decisions and choices [5–7]. The
decision-making power of a woman is an essential factor
that should be considered when ANC utilization is been
assessed in any setting, especially, in SSA where women
are generally relegated in the society. Empowerment of a
woman has been broadly measured using some proxy
factors such as economic/financial power, mobility,
socio-cultural, labour force participation, attitude to-
wards domestic violence, household decision making, re-
productive and sexual decision making [5–13]. Several
studies have shown that women’s empowerment is asso-
ciated with maternal health seeking behavior and out-
comes such as utilization of ANC and skilled birth
attendant [10, 13–17].
It is important that the association between women em-

powerment in SSA and the new WHO ANC protocol
utilization is assessed in order to understand real impact
across different countries. This study is imperative
because the utilization of ANC by women in SSA is a pre-
requisite to reducing maternal morbidity and mortality,
and also, serves as the gateway to accessing other related
services including prevention of maternal-to-child trans-
mission of HIV, immunization, family planning and the
use of skilled birth attendant for delivery [18]. The study
examined the association between women’s empower-
ment and the 2016 WHO ANC model implementation of
eight or more visits and early first antenatal visit among
pregnant women. In addition, we explored the association
between women’s empowerment and the WHO FANC
model to allow for comparison between countries that
have not implemented or adopted to the recent WHO
ANC visits recommendation (Fig. 1).

Methods
This study extracted information from woman’s ques-
tionnaire in the most recent Demographic and Health
Survey (DHS) conducted in SSA. The DHS used a stan-
dardized questionnaires, procedures and methodologies
comparable across countries to provide up-to-date esti-
mates on several health indicators and also to track a
country’s progress towards attaining the SDGs. The
DHS sampling technique is usually a two-stage stratified
cluster design. The first stage is the selection of clusters,
usually called enumeration areas (EAs) within urban and
rural strata from the census file which serve as the sam-
pling frame, while the second stage is the selection of
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households in each of the selected EAs. The survey pro-
tocols were reviewed and approved by the ICF Institu-
tional Review Board and the Health Research Ethics
Board of the host country to ensure compliance with the
county regulation, and also with the generally acceptable
good practice of data protection, privacy and confidenti-
ality. The details of sampling methods, procedures and
implementation can be found on the DHS website in
each country’s final report [19–22]. Ethical approval
were obtained from the DHS Program to use secondary
data with no identified information traceable to respon-
dents, from their repositories. The dataset for countries
where DHS is conducted can be accessed for free after
due permission from https://dhsprogram.com .

The inclusion criteria were countries that had data
collected more than a year after the November 2016
WHO new guidelines for ANC services was introduced.
We explored all datasets available for SSA countries col-
lected in year 2018 or later, taking into account a 9-
month gestation period. The eligible countries were
Nigeria, Guinea, Mali and Zambia with the most recent
surveys conducted and datasets released as at April
2020. The period of data collection and information on
sample sizes were presented in (Table 1). To identify fac-
tors associated with the WHO recommendations (ante-
natal visit ≥8 and first antenatal visit ≤3 months), we
extracted information on all women with most recent
birth within 0 to 12months prior to the month of

Fig. 1 Conceptual Framework of the association between women’s empowerment and utilization of antenatal care services
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interview. Similarly, we conducted a sub analysis to ex-
amined the association between women’s empowerment
with the existing FANC model (≥4 visits), since not all
countries have adopted the ANC model. In the writing
of this manuscript, we relied on the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) guidelines for cross-sectional studies (https://
www.equator-network.org/reporting-guidelines/strobe/).

Data management
Variables and measurements
The outcome variables were number of antenatal visits
categorized as < 8 visits or ≥ 8 visits (as well as < 4 visits
vs ≥4 visits), and timing of the first antenatal care visit
categorized as ≤3 months or > 3 months (as per the
WHO recommendations) [2].
The main primary response variable was women’s em-

powerment; due to complexities in its measurement, we
used all available indicators of women’s empowerment
captured in the DHS and extracted 30 variables that
were classified into 8 components of empowerment
measures. These indicators and components had been
used in previous studies [5, 8, 9, 11, 13, 15]. In addition,
we added variables related to ownership of assets (own a
land or house) and social and financial inclusion (own a
bank account, own a phone or/and use phone for finan-
cial transactions) as measures of women’s empowerment
captured in the DHS. Using the exploratory factor ana-
lysis, the extracted variables were categorized into 8
components of women’s empowerment. The details of
indicators, operationalization and their components
were presented in (Additional file 1).
Other independent variables considered to be relevant

to ANC utilization included in this analysis were: age of
women at childbirth, (categorized as ≤19, 20–24, 25–29,
30–34, 35–39, ≥40), residence (urban vs rural), religion
(Christians, Muslims and others), birth order (1–2, 3–4
and ≥ 5), parity (1–2, 3–4 and ≥ 5), pregnancy wanted
(no vs yes), polygyny (monogamous, polygamous as first
wife and polygamous as second wife or later), distance
to health facility (big problem vs not a big problem),
covered by health insurance (no vs yes), wealth quintiles
(poorest, poorer, middle, richer and richest), husband’s
highest educational level (none, primary, secondary and

tertiary), difference in age between husband and wife
(wife older or same age with husband, husband 1–5
years older, husband 6–10 years older and husband more
than 10 years older).

Analytical steps and methods
The first step of data analysis was the extraction of in-
formation on currently married women that gave birth
within a year (0–12months) prior to the survey, and did
not have missing responses on the women empower-
ment indicators and other covariates considered. The
sample sizes ranged from 1526 women in Zambia to
6709 women in Nigeria. A factor analysis was performed
based on 30 operationalized variables to extract the
components of women empowerment. We investigated
the correlation between variables and examined the ap-
propriateness of the use of factor analysis. We con-
ducted the Bartlett’s test of sphericity to show whether
there were adequate correlations among items and a
Kaiser-Meyer-Olkin (KMO) measure of sampling ad-
equacy. A Bartlett’s test of p-value < 0.05 suggest that
there are sufficient intercorrelations to conduct the fac-
tor analysis, and a larger value of KMO (at least 0.05) is
better and provides an overall measure of the overlap or
shared variances between pairs of variables, and can
uniquely identify items into different factors or compo-
nents. A quartimin oblique rotation was used to assess
for correlations between factors, and thereafter, the solu-
tion was then sorted in order to group items into factors.
Each component scores were then divided into tertile
(low, middle and high). The women empowerment indi-
cators were categorized into eight components by factor
analysis. In each country, the Bartlett test of sphericity
had a p-value< 0.001 and KMO measure of sampling ad-
equacy was greater than 0.05 (0.80 for Mali and Guinea,
0.86 in Zambia and 0.89 in Nigeria), which suggest the
appropriateness for the use of factor analysis. The
categorization of the women empowerment dimensions
were: (1) labour force participation which consist of 5
indicators (2) health decision making power consisting
of 3 indicators (3) household decision making power
consisting of 4 indicators (4) disagreement with justifica-
tion to wife beating which consist of 5 indicators (5)
gender norms for sex negotiation which consist of 2

Table 1 Country and sample size details

Country Survey data collection
period

Total women (15–49)
interviewed

Sample size by
designa

Selected women
sampleb

% of completed
responses

Nigeria August 14–December 29, 2018 41,821 6857 6709 97.8

Mali August 6–November 18, 2018 10,519 2049 1937 94.5

Guinea March 27–June 28, 2018 10,874 1708 1643 96.2

Zambia July 17–January 24, 2019 13,683 1637 1526 93.2
aSample size by design are women aged 15–49 currently married, who gave birth in the last 0–12months prior to the month of interview and responded to
questions on antenatal care visits and timing bSelected women sample are women with complete response for all variables considered
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indicators (6) family planning knowledge which consist
of 3 indicators (7) women’s knowledge level of survival
consisting of 6 indicators and (8) ownership of assets
consisting of 2 indicators.
The multicollinearity test of the outcome variables and

all other covariates were conducted; parity was dropped
due to its perfect collinearity with birth order. Only re-
spondents that had complete information and responses
on all variables were considered, the percentage responses
range from 93% in Zambia to 98% in Nigeria (Table 1).
The distribution and prevalence of women with at least 8
ANC visits (as well as those with at least 4 ANC visits)
and early timing of first ANC visit (≤3months of gesta-
tion) are presented by the women empowerment dimen-
sions grouping (low, middle and high). Next, we
performed a crude ordinal logistic regression between out-
come variables and each of the covariates. Finally, an or-
dinal logistic regression was performed including women’s
empowerment variable and adjusting for other covariates.
Analysis were performed using STATA 15.0 and adjusted
for survey design (weighting, clustering and stratification);
while p-value< 0.1 were considered for the crude analysis,
p-value< 0.05 were used for the interpretation of the ad-
justed models and results.

Results
The distribution of women’s characteristics: age at child-
birth, birth order, place of residence, wealth quintile, ac-
cess to health insurance coverage, and difference in age
between husband and wife were similar across countries
(Table 2). The percentage of adolescent mothers (≤19
years) was lowest in Nigeria (9.1%) and highest in
Guinea (13.7%). Most women belong to the poorest and
poorer wealth quintiles and mostly reside in rural areas,
and less than one in 20 women have access to health in-
surance coverage. Other variables such as religion, preg-
nancy wanted, polygyny, distance to health facilities and
husband level of education varied across countries. Ma-
jority of women were Muslims except in Zambia where
97.5% of the women were Christian and had the least
polygyny (10.7%) compared with other countries. The
percentage of women whose husbands had no formal
education was lowest in Zambia (6.6%) and highest in
Mali (74.6%). The percentage of women who attended at
least 8 antenatal visits was lowest in Zambia (1.4%) and
highest in Nigeria (17.7%). Although, Zambia had the
highest proportion of women who made at least 4 ANC
visits (63.8%) and also had the lowest proportion of
women who do not attend antenatal (1.3%), followed by
Guinea (13.0%), Mali (20.9%) and with the highest pro-
portion in Nigeria (24.0%). The percentage of women
that started their ANC visit in the first 3 months of ges-
tation was lowest in Nigeria (17.6%) and highest in
Zambia (38.2%).

The distribution, prevalence and 95% confidence inter-
val of women that attended at least 8 antenatal visits,
and women who had their first ANC visit in the first tri-
mester were presented by women empowerment compo-
nents Table 3. In the four countries, women were fairly
evenly distributed among each tertile of the labour force
participation and women’s knowledge level. About two-
third of women in Nigeria (66.6%), and less than a third
(29.7%) from Mali and Guinea had high disagreement
with justification towards wife beating. Almost seven in
10 women in Zambia, and half of women in the other
countries had high health decision making power. Three
in five women in Mali and Guinea had low household
decision making power while two in five of women had
low power for sex negotiation. About half of women
from Mali, Guinea and Zambia were categorized within
the low tertile of ownership of assets, whereas, nearly
nine in ten Nigerian women were within this group.
More than half of Nigerian women (54.3%) and about

a third of women from Guinea (31.3%) had low know-
ledge of family planning. The prevalence of women that
attended at least 8 ANC visits ranged from 1.4% (95%
CI: 0.9–2.3%) in Zambia to 17.7% (95% CI: 16.4–19.2%)
in Nigeria. Also, Zambia had the highest prevalence of
women with at least 4 ANC visit (p = 63.8%; 95% CI:
60.3–67.1%)) while Guinea (p = 34.8%; 95% CI: 31.5–
38.3%) had the lowest (Additional file 2). The proportion
of women that registered early for their first antenatal
visits was lowest in Nigeria 17.6% (95% CI: 16.4–19.0%)
in Nigeria and to 38.2% (95% CI: 34.6–41.9%) in Zambia.
The association between prevalence of at least 8 ANC

visits and women’s empowerment variable varied across the
four countries. Specifically, labour force participation was sig-
nificantly associated with ANC visits in Nigeria (p < 0.001),
Mali (p= 0.014) and Guinea (p= 0.095) only. Although the
relationship was linear in Nigeria, however, the prevalence of
ANC visits was higher at the extreme of labour force partici-
pation category relative to the middle group in Mali and
Guinea. Disagreement towards wife beating was associated
with ANC visit in Nigeria (p < 0.001) and Mali (p= 0.008).
There was a linear significant association between women
health decision making power and ANC attendance in
Nigeria (p < 0.001), Mali (p < 0.001) and Guinea (p= 0.045), a
similar association was also observed with women’s know-
ledge about survival in the three countries (p < 0.001). How-
ever, only in Nigeria (p < 0.001) was household decision and
gender norms for sex negotiation was associated with ANC
visit. Although, ownership of assets was associated with
ANC visits in Nigeria (p < 0.001) and Guinea (p= 0.042), but
the relationship was positive in Nigeria and inverse in
Guinea. Family knowledge had a linear association
with ANC visits in Nigeria (p < 0.001) and Guinea
(p = 0.012). Similar patterns of association were ob-
served using the FANC model of at least 4 visits.
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Table 2 Descriptive characteristics of currently married women with most recent birth, Nigeria, Guinea, Mali, Zambia DHS 2018
(Weighted)

Variable Nigeria Mali Guinea Zambia

Frequency (%) Frequency (%) Frequency (%) Frequency (%)

Demographic

Number of antenatal visits

< 8 5519 (82.3) 1870 (96.5) 1560 (97.3) 1505 (98.6)

≥ 8 1190 (17.7) 67 (3.5) 43 (2.7) 21 (1.4)

Number of antenatal visits

< 4 2983 (44.5) 1084 (56.0) 1071 (65.2) 553 (36.2)

≥ 4 3726 (55.5) 853 (44.0) 572 (34.8) 973 (63.8)

Time of first antenatal visit

≤ 3 months of gestation 1184 (17.6) 687 (35.5) 5525 (26.2) 583 (38.2)

> 3 months of gestation 5525 (82.4) 1250 (64.5) 1183 (73.8) 943 (61.8)

Age at child birth (years)

< 19 610 (9.1) 240 (12.3) 225 (13.7) 164 (10.8)

20–24 1519 (22.6) 489 (25.3) 349 (21.3) 405 (26.6)

25–29 1946 (29.0) 508 (26.2) 444 (27.0) 364 (23.9)

30–34 1393 (20.8) 351 (18.2) 308 (18.8) 299 (19.6)

35–39 841 (12.5) 251 (12.9) 207 (12.6) 204 (13.4)

40–44 398 (6.9) 96 (5.0) 109 (6.7) 212 (8.9)

Residence

Urban 2488 (37.1) 384 (19.8) 414 (25.2) 498 (32.7)

Rural 4221 (62.9) 1553 (80.2) 1229 (74.8) 1028 (67.3)

Religion

Christians 2669 (33.8) 61 (3.1) 155 (9.5) 1488 (97.5)

Muslims 4400 (65.6) 1793 (92.6) 1460 (88.8) 12 (0.8)

Others 40 (0.6) 83 (4.3) 28 (1.7) 26 (1.7)

Birth order

1–2 2361 (35.2) 630 (32.5) 551 (33.5) 577 (37.8)

3–4 1931 (28.8) 567 (29.3) 551 (33.5) 449 (29.4)

≥ 5 2417 (36.0) 740 (38.2) 541 (33.0) 500 (32.8)

Pregnancy wanted

No (later/no more) 759 (11.3) 339 (17.5) 259 (15.8) 541 (35.5)

Yes 5950 (88.7) 1598 (82.5) 1384 (84.2) 985 (64.5)

Polygyny

Monogamous 4692 (69.9) 1282 (66.2) 1007 (61.3) 1362 (89.3)

Polygamous as first wife 742 (11.1) 249 (12.8) 218 (13.3) 69 (4.5)

Polygamous as 2nd or more 1275 (19.1) 406 (21.0) 417 (25.4) 95 (6.2)

Wealth quintiles

Poorest 1433 (21.4) 411 (21.2) 443 (26.9) 389 (25.5)

Poorer 1554 (23.2) 422 (21.8) 373 (22.7) 368 (24.1)

Middle 1420 (21.2) 414 (21.4) 325 (19.8) 297 (19.5)

Richer 1239 (18.5) 356 (18.4) 309 (18.8) 219 (14.3)

Richest 1063 (15.8) 333 (17.2) 194 (11.8) 253 (16.6)
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Women’s empowerment and the first ANC visit within
3 months of conception also varied across the four
countries. In brief, labour force participation was signifi-
cantly associated with having first ANC visit in the first
trimester in the four countries (Nigeria and Mali, p <
0.001; Guinea, p = 0.015; Zambia, p = 0.033) with only
Nigeria showing a linear trend. The disagreement to-
wards wife beating (Nigeria, p < 0.001; Mali, p = 0.069;
Guinea, p = 0.079), health decision making power of
women (Nigeria, p = 0.001; Mali, p < 0.001; Guinea, p =
0.013), gender norm for sex negotiation (Nigeria, p <
0.001; Mali, p = 0.020; Guinea, p = 0.011) and women’s
knowledge of survival (all four countries, p < 0.001) fac-
tors were associated with history of first ANC visit dur-
ing the first trimester among women in Nigeria, Mali
and Guinea. The report of first ANC visit in the first tri-
mester was associated with household decision making
power in Nigeria (p < 0.001), Mali (p < 0.001) and
Zambia (p = 0.001), ownership of assets in Nigeria (p <
0.001), Guinea (p = 0.001) and Zambia (p = 0.001) and
knowledge about family planning in Nigeria (p < 0.001)
and Guinea (p < 0.001).

Multivariable ordinal logistic regression between women
empowerment factors and number of ANC visits
In Nigeria, the crude analysis showed that all women
empowerment factors were positively associated with
higher odds of reporting at least 4 and 8 ANC visits,

except that women in the middle tertile of health deci-
sion making were not significantly associated with at-
tending 8 or more visits (Additional file 3,
Additional file 4). Similarly, all Other covariates posi-
tively associated with at least 4 and 8 ANC visits were
wealth quintiles, report of no big problem to health facil-
ity, access to health insurance coverage, husband’s level
of education and women aged between 20 and 39 years
at last childbirth compared to adolescent mothers. How-
ever, women in rural areas, Muslims and other faith or-
ganizations besides Christians, history of high birth
order, report of pregnancy been wanted and those in
polygamous union were less likely to attend at least 4 or
8 ANC visits.
In Mali, disagreement with wife beating, health deci-

sion making power, gender norm for sex negotiation,
women’s knowledge of survival and knowledge about
family planning were positively associated with higher
odds of reporting at least 4 and 8 ANC visits relative to
others that reported less than 4 and 8 visits. However,
only women categorized to be in the middle tertile of
labour force participation in Mali had lower odds of
reporting at least 4 and 8 ANC visits than others.
Women in rural areas and birth order had a lower odds
of at least 4 and 8 ANC visits, only women with birth
order of the last pregnancy greater than five had lower
odds to report at least 8 ANC visits, while women in the
richest wealth quintiles, who had no big problem to reach

Table 2 Descriptive characteristics of currently married women with most recent birth, Nigeria, Guinea, Mali, Zambia DHS 2018
(Weighted) (Continued)

Variable Nigeria Mali Guinea Zambia

Frequency (%) Frequency (%) Frequency (%) Frequency (%)

Distance to health facility

Big problem 1907 (28.4) 587 (30.3) 838 (51.0) 568 (37.2)

Not a big problem 4802 (71.6) 1350 (69.7) 805 (49.0) 958 (62.8)

Covered by health insurance

No 6574 (98.0) 1840 (95.0) 1625 (98.9) 1497 (98.1)

Yes 135 (2.0) 97 (5.0) 17 (1.1) 28.5 (1.9)

Husband’s level of education

None 2502 (37.3) 1370 (70.8) 1225 (74.6) 100 (6.6)

Primary 861 (12.8) 217 (11.2) 111 (6.78) 569 (37.3)

Secondary 2291 (34.2) 257 (13.3) 199 (12.14) 719 (47.1)

Higher 1056 (15.7) 93 (4.8) 107 (6.5) 138 (9.0)

Difference in age between husband and wife

Wife older or same age 103 (1.5) 34 (1.7) 24 (1.5) 74 (4.8)

Husband 1–5 years older 1614 (24.1) 409 (21.1) 264 (16.1) 829 (54.3)

Husband 6–10 years older 2424 (36.1) 649 (33.5) 514 (31.2) 464 (30.4)

Husband > 10 years older 2568 (38.3) 845 (43.6) 841 (51.2) 160 (10.5)

Total 6709 1937 1643 1526
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health facility, covered by health insurance and whose
husband had higher level of education were positively as-
sociated with the report of at least 4 and 8 ANC visits.
In Guinea, household decision making power,

women’s knowledge of survival and knowledge about
family planning were positively associated with higher
odds of having at least 4 and 8 ANC visits. Conversely,
women in the high tertile of asset ownership had lower
odds of attending at least 4 or 8 ANC visits and those in
the middle tertile of labour force participation had lower
odds of reporting at least 8 ANC visits. Women that re-
ported that the index pregnancy was wanted, from a
richer or richest wealth quintiles, who did not report a
big problem to reach a health facility and whose hus-
band had post-secondary education were positively asso-
ciated with high odds of reporting at least 8 ANC visit.
On the contrary, women living in rural areas and with
birth order of the last pregnancy greater than four had
lower odds of reporting at least 4 and 8 ANC visit.
Of all the women empowerment factors, only women

categorized to be in the middle tertile of labour force
participation had higher odds of attending at least 4 and
8 ANC visits in Zambia. Gender norm for sex negoti-
ation, ownership of assets and high knowledge about
family planning were associated with higher odds of at-
tending at least 4 ANC visits. Women aged 30–34 years,
covered by health insurance, and whose husband had
secondary or post-secondary education, and with birth
order of the last pregnancy greater than two had lower
odds of reporting at least 8 ANC visits.
In the adjusted model, there were higher odds of

reporting attendance of at least 8 ANC visits among
Nigerian women categorized into high tertiles of some
women empowerment factors such as labour force par-
ticipation (Adjusted odds ratio [AOR] = 1.81, 95%CI
1.41–2.32), household decision making power (AOR =
1.53, 95%CI 1.19–1.96), knowledge for survival (AOR =
2.40, 95%CI 1.68–3.45), gender norm for sex negotiation
(AOR = 1.35, 95%CI 1.07–1.70), and knowledge of family
planning (AOR = 1.26, 95%CI 1.02–1.56) relative to
those in the low tertiles. Furthermore, women in Nigeria
classified in the middle tertile of household decision
making power and women’s knowledge level of survival
were associated with 1.38 (95%CI 1.09–1.73) and 1.92
(95%CI 1.39–2.26) odds, respectively, compared to those
in the low tertile to report 8 or more ANC visits. Simi-
larly, labour force participation, knowledge level of
survival, high disagreement to wife beating (AOR = 1.27,
95%CI 1.03–1.56), high health decision making power
(AOR = 1.31, 95%CI 1.05–1.64), high household decision
making power (AOR = 1.31, 95%CI 1.07–1.60) and high
knowledge about family planning (AOR = 1.52, 95%CI
1.30–1.78) were associated with a higher odds of attend-
ing at least 4 ANC visits.

There exist a direct positive association between
women aged 25 years and above at last childbirth and
those from middle wealth quintiles and above, with the
highest odds among women aged 40 years and above
(AOR = 2.26, 95%CI 1.17–4.39) and from highest wealth
quintiles (AOR = 2.43, 95%CI 1.46–4.04. Women whose
husband education was primary (AOR = 1.71, 95%CI
1.15–2.54) and secondary (AOR = 1.51, 95%CI 1.03–
2.22) were positively associated with history of at least 8
ANC visits relative to women with husband without for-
mal education. However, women residing in rural areas,
who were Muslims, that did not have a big problem to
get to health facility and had a birth order of 3–4 or 5
and above were associated with lower odds of reporting
ANC visits of at least 8 or more.
In Mali, women in the middle tertile of health decision

making power, gender norms for sex negotiation and
high ownership of assets; and high and middle tertile of
knowledge level of survival were associated with the
odds of 4.59, 2.74, 2.13, 4.78 and 3.84, respectively, to at-
tend at least 8 or more ANC visits. However, women
with the birth order of 5 and above, and whose husbands
were at least 10 years older were associated with the
odds of 0.26 and 0.23, respectively, to attend 8 or more
ANC visits. While women’s knowledge level of survival
and those categorized as high ownership of asset (AOR =
1.49, 95%CI 1.14–1.96) have a higher odds of reporting
more than 4 ANC visits.
The only factor associated with the attendance of 8 or

more ANC visits among Guinean women was the
higher odds of reporting no big problem to access
health facility (AOR = 4.02, 95%CI 1.39–11.65). While
household decision making power, gender norms for
sex negotiation, knowledge about family planning were
associated with higher odds of at least 4 ANC visit.
Similarly, women categorized to be in the high tertile of
labour force participation (AOR = 1.65, 95%CI 1.23–
2.23) were associated with a higher odds while those
with high disagreement to wife beating (AOR = 0.67,
95%CI 0.49–0.92) had a lower odds of reporting 4 or
more ANC visits. In Zambia, women in the middle ter-
tile of labour force participation (AOR = 6.75, 95%CI
2.55–17.86), that had health insurance coverage (AOR =
11.4, 95%CI 1.92–67.55) and whose husbands had
post-secondary education were associated higher odds
of reporting 8 or more ANC visits. Also, gender norms
for sex negotiation power and women in the high tertile
of ownership of assets (AOR = 1.61, 95%CI 1.06–2.45)
were associated with higher odds of reporting at least 4
ANC visits. However, women with the current birth
order of three to four (AOR = 0.05, 95%CI 0.10–0.27),
five and above (AOR = 0.01, 95%CI 0.02–0.06), in-
creasing birth order were associated with lower odds
of attending 8 or more ANC visits.
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Women’s empowerment and early timing of first ANC visit
In the unadjusted model, in Nigeria, all women em-
powerment components were positively associated with
the report of ANC visit in the first trimester in Nigeria
(Additional file 5). In addition, women in the ages of
20–34 years at last childbirth, wealth quintiles, who had
no big problem to get to health facility and husband
education were factors associated with the higher odds
to attend the first ANC visit in the first trimester early.
However, women residing in rural areas, that were Mus-
lims, and who had higher birth order than one and in a
polygamous union had a lower odds of attending the
first ANC visit in the first trimester. In Mali, gender
norms for sex negotiation, knowledge level of survival,
women with high disagreement with justification to wife
beating, health decision making power, household deci-
sion making power and medium labour force participa-
tion were positively associated with first ANC visit. In
addition, women whose pregnancies were wanted, in the
middle to richest quintiles, covered by insurance and
husband had post primary education had higher odds of
attending their first ANC visit early. Women aged 30
years and above, that were residing in rural areas, in a
polygamous union as first wife and whose husband was
1–10 years older were associated with the lower odds to
attend the first ANC in the first trimester.
The health decision making, knowledge level of sur-

vival, family planning, high labour force participation,
gender norms for sex negotiation were positively associ-
ated with the higher odds to attend the first ANC visit
early among women in Guinea. Similarly, Guinean
women with high wealth quintiles, whose age was 30–
34 years, of Christian faith, had no big problem to get to
health facility, and whose husbands had post-primary
education had higher odds of attending first ANC visit
in the first trimester. While women with high ownership
of asset, in middle tertile of disagreement with justifica-
tion to wife beating and residing in rural areas were as-
sociated with the lower odds to attend first ANC visit
early. In Zambia, the factors such as ownership of asset,
living in rural area and having husband whose age was
more than 10 years were associated with the higher odds
of first ANC visits. However, the household decision
making, having an age between 35 and 39 years, high
birth order and wealth quintiles were associated with the
lower odds to attend the first ANC visit in the first
trimester.
In Nigeria, the adjusted model showed that labour

force participation, gender norms for sex negotiation,
women with high knowledge for survival (AOR = 1.40,
95%CI 1.01–1.92), family planning (AOR = 1.24, 95%CI
1.04–1.47) and middle tertile of ownership of assets
(AOR = 1.68, 95%CI 1.14–2.48) were positively associ-
ated with early timing of first antenatal visit in Nigeria.

Women that said their pregnancy were wanted (AOR =
1.70, 95%CI 1.29–2.24), high wealth quintiles, and those
whose husband had primary or secondary education had
higher odds relative to others without these respective
groups. However, Muslim women (AOR = 0.69, 95%CI
0.53–0.88) and those with 3 or more birth order were
less likely to attend first antenatal visit in the first 3
months of gestation.
In Mali, women in high tertile of knowledge level of

survival (AOR = 1.75, 95%CI 1.27–2.41), ownership of
assets (AOR = 1.31, 95%CI 1.01–1.70), in middle tertile
of gender norms for sexual negotiation (AOR = 1.54,
95%CI 1.04–2.30) were positively associated with having
the first ANC visit in the first trimester. Whereas,
women aged 35-39 years (AOR = 1.89, 95%CI 1.04–3.43),
living in rural areas (AOR = 1.64, 95%CI 1.10–2.44), de-
scribed their pregnancies has been wanted (AOR = 1.78,
95%CI 1.31–2.44), and from richer (AOR = 1.85, 95%CI
1.17–2.93) and richest wealth quintiles (AOR = 3.45,
95%CI 1.79–6.63) were associated with higher odds of
reporting early first ANC visit in the first 3 months of
gestation. However, women with birth order of 3 to 4
(AOR = 0.71, 95%CI 0.51–1.00), and 5 or more (AOR =
0.59, 95%CI 0.38–0.92), and women whose husband
were 1 to 5 years (AOR = 0.45, 95%CI 0.21–0.97) older
had a lower odds of attending the first ANC visit in their
first trimester. In Guinea, women classified in the middle
(AOR = 1.54, 95%CI 1.10–2.16) and high tertile of family
planning knowledge (AOR = 1.52, 95%CI 1.04–2.20),
Muslim women (AOR = 4.46, 95%CI 2.16–9.23), higher
wealth quintiles and husband with post-secondary edu-
cation (AOR = 1.97, 95%CI 1.18–3.27) were positively as-
sociated with report of visiting ANC visit in the first
trimester. However, women in the middle tertile of dis-
agreement with justification for wife beating had lower
odds (AOR = 0.71; 95% CI: 0.50–0.99) to attend first
ANC visit in the first trimester. In Zambia, household
decision making power, ownership of asset, residing in
rural areas (AOR = 1.84, 95%CI 1.20–2.84), and whose
husband were 10 years older or more (AOR = 2.43,
95%CI 1.24–4.78) were positively associated with early
first ANC visit, while women with 5 or more birth order
(AOR = 0.56, 95%CI 0.34–0.93) had a lower odds of at-
tending their first ANC visit before or at 3 months of
gestation.

Discussion
The study showed that women’s empowerment was gen-
erally associated with the number of ANC visit and tim-
ing of the first ANC visit with variation in the
empowerment dimensions among the four countries.
While knowledge level of survival was associated with at
least 4 and 8 ANC visits in Nigeria and Mali, some
women empowerment factors such as labour force
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participation, family planning, household decision mak-
ing were associated with reporting more than 4 or 8
ANC visits in Nigeria. Similarly, disagreement with justi-
fication to wife beating and health decision making
power were associated with attending more than 4 visits
while gender norms for sex negotiation were positively
associated with reporting more than 8 ANC visit in
Nigeria. In addition, ownership of asset was associated
with reporting more than 4 or 8 ANC visits and health
decision making power, gender norm for sexual negoti-
ation were associated with attending 8 or more visits.
Only labour force participation was positively associ-

ated with at least 8 ANC visits in Zambia while gender
norm for sex negotiation and family planning were asso-
ciated with reporting 4 or more visits. None of the
women empowerment components were associated with
ANC visit in Guinea. Meanwhile, household decision
making power, gender norm for sex negotiation, family
planning, labour force participation and disagreement
with justification to wife beating were associated with at-
tending at least 4 ANC visits.
Furthermore, labour force participation, disagreement

to justification towards wife beating, health decision
making power and knowledge level for survival were
positively associated with timing of first ANC visit in the
first trimester among Nigerian and Malian women. Only
family planning in Guinea, household wealth and owner-
ship of assets in Zambia showed positive association
with early first ANC visit.
In our study, the cut-off was based on the recent

WHO guideline of at least eight ANC visits. In addition,
this study provided the most recent information on
ANC utilization after the introduction of the new WHO
recommendation on ANC visits in SSA, More so, our
study is also comparable with previous studies that were
based on the FANC model of at least four ANC visits
[10, 15, 23, 24]. Generally, this study corroborated other
findings that showed positive association between differ-
ent components of women empowerment and utilization
of antenatal services [10, 14–16].
This study showed that Nigerian women had the highest

proportion (18.0%) of those that utilized at least 8 ANC ser-
vices, followed by Mali (3.5%), Guinea (2.7%) and Zambia
(1.4%). Unexpectedly, Zambia that had the lowest preva-
lence of 8 ANC visits had the highest prevalence (38.2%) for
early first ANC visit while Nigeria with the highest preva-
lence of women with at least 8 visits has the lowest preva-
lence of women who attended ANC visit in their first
trimester. Although, the prevalence of women who attended
at least 4 ANC visits was highest in Zambia (63.8%). The
prevalence of first ANC visit in the first trimester in Nigeria
(18%) and Zambia (38.2%) were similar to the overall preva-
lence of first ANC visit in the first trimester in the five-year
coverage of NDHS reports in both countries.

Although, the findings from some studies had shown
that early ANC visit may not be related to adequate
utilization of ANC services. The poor utilization might
be related to the negative attitude of healthcare pro-
viders and not due to the timing of the first ANC visit
[25, 26]. There are studies from Nigeria that have also
found that early ANC visit might not translate to high
number of visits and likelihood of having a supervised
childbirth delivery [27, 28]. Another study in Ghana
showed that some health workers sometimes dissuade
pregnant women from hospital supervised delivery [29].
Although, a study from Nigeria reported that negative
attitudes of health care providers towards ANC at-
tendees might be due to stress from shortage of man-
power, poor record keeping and uncompromising
attitude of some patients [30]. Despite these challenges,
there is evidence that in most SSA countries that ANC
utilization might be improving. For example, ANC
coverage increased from 58% in 2008 to 67% in 2018
while supervised childbirth by skilled birth attendants in-
creased from 39% in 2008 to 43% in 2018 in Nigeria
[20]. The same pattern of increasing ANC coverage and
supervised vaginal delivery by healthcare provider had
been reported in Kenya, Zambia, Senegal, Uganda and
Cameroun [31, 32].
Although women empowerment has been consistently

shown to be associated with positive maternal health
outcomes, but the composite factors that were consid-
ered to define empowerment were different. In this
study, it was shown that all measures of women em-
powerment were associated with the utilization of ANC
services, especially, in Nigeria and Mali. However, the
relationship between women empowerment components
in Guinea was mixed while only ownership of asset
and labour force participation among other empower-
ment components were found to be positively associ-
ated with first ANC visit and the recommended
number of ANC visit, respectively, in Zambia. Several
studies from many SSA Africa had also shown that
other proxy factors of empowerment such as western
education, high socio-economic class and gainful em-
ployment are more likely to utilize ANC and hospital
supervised delivery services [10, 32].
This study further strengthened the growing evidence

that women empowerment measures influence the ante-
natal care utilization in SSA. Some studies in SSA [10,
12] found weak association between women autonomy
and the use of maternal healthcare services. It is also evi-
dent from this study that planned pregnancy, partner
education and household wealth showed positive associ-
ation with ANC utilization while high birth order had a
negative association with antenatal care services. It is im-
perative that policy makers should focus more on
women that had no attributes of women empowerment

Kareem et al. BMC Pregnancy and Childbirth          (2021) 21:198 Page 12 of 14



measures and other related factors in the drive to im-
prove access to maternal health services in SSA.

Strengths and limitations
This study has some potential limitations, the cross-
sectional nature of DHS dataset do not allow for causal-
ity in interpretation. Similarly, this study used all the
indicators for women empowerment in the DHS and
this limited our sampled population to currently married
women only. Also, in this study we did not adjust for
quality of ANC and previous pregnancy care experience
from healthcare provider, which may influence decisions
to attend or use ANC services [25, 26]. .Despite these
limitations, the study has a number of strengths. The
analysis was based on the most recent nationally repre-
sentative datasets of women of reproductive age from
four countries in SSA. The study used two key indicators
of ANC utilization – early visit to ANC and number of
visits. To our knowledge, this study is the first to report
association between women empowerment and the new
WHO recommendation of eight or more antenatal visits.
Similarly, we also analyzed and compared our results
with the FANC model of at least 4 visits since some of
these countries may not have adopted the new WHO
ANC care recommendation of 8 or more contacts.
Furthermore, we expanded the measure of women em-
powerment to include eight components (labour force
participation, disagreement with justification towards
wife beating, health decision making, household decision
making, gender norms for sex negotiation, knowledge
level, ownership of asset and family planning).

Conclusion
The study further emphasized the impact of women’s
empowerment on maternal health outcomes and
highlighted the roles of the empowerment variables in
Nigeria, Mali, Guinea and Zambia, as proxy for other
countries in SSA. The appropriate timing, frequency and
adequacy of antenatal care visit is necessary to ensure
feto-maternal health and prevent pregnancy related
complications.
Despite the WHO ANC care recommendation which

is geared to reduce mortality related to pregnancy, most
of the countries in SSA may not have implemented this
recommendation to increase minimum of ANC visits
from four to eight contacts, this is important to ensure
reduction in childbirth complications and to reduce the
high burden of maternal and neonatal mortality rates in
the SSA region. It is important that pregnant women
should visit health care provider early and comply with
the new WHO recommendation of one contact in the
first trimester, two contacts in the second trimester (at
20 and 26 weeks of gestation) and five contacts in the
third trimester (at 30, 34, 36, 38 and 40 weeks). More

importantly, policy aimed at quality antenatal service
and promoting good interaction between health care
seekers and health care providers whether in govern-
ment or private parastatals should be integrated in the
health system. In addition, future studies should explore
reasons for the non implementation of the new WHO
ANC model in many SSA settings, and also to compare
the quality of care among pregnant women who have
adhered to the new ANC care model and those who still
adopt the FANC model.

Abbreviations
ANC: Antenatal care; DHS: Demographic health survey; EAs: Enumeration
areas; FANC: Focused antenatal care; KMO: Kaiser-Meyer-Olkin;
SDG: Sustainable development goal; SSA: Sub-Saharan Africa; WHO: World
Health Organization

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12884-021-03679-8.

Additional file 1. Variables extracted for the composition of women
empowerment Indicators.

Additional file 2. Distribution and Prevalence of at least 4 ANC visits by
women empowerment components in Nigeria, Mali, Guinea and Zambia
DHS 2018.

Additional file 3. Unadjusted and Adjusted ordinal logistic regression of
the association between background characteristics and ≥ 8 ANC visits in
Nigeria, Mali, Guinea and Zambia DHS 2018.

Additional file 4. Unadjusted and Adjusted ordinal logistic regression of
the association between background characteristics and ≥ 4 ANC visits in
Nigeria, Mali, Guinea and Zambia DHS 2018.

Additional file 5. Unadjusted and Adjusted ordinal logistic regression of
the association between background characteristics and early timing of
ANC visits (≤ 3 months gestation) in Nigeria, Mali, Guinea and Zambia
DHS 2018.

Acknowledgements
The authors acknowledge the Measure Demographic and Health Survey for
granting permission and access to the data used for this study.

Authors’ contributions
YOK conceived, designed, analyzed and wrote the first draft of the
manuscript. IM-B contributed to the interpretation of findings and revision of
the manuscript. FO contributed to the interpretation, and revision of the
manuscript. YS contributed to the design, interpretation and revision of the
manuscript. YS had final responsibility to submit. All authors read, agreed
and approved the final manuscript.

Funding
The author received no funding for this study.

Availability of data and materials
This study used a secondary dataset from Measure DHS program, the dataset
can be accessed after due permission from the DHS program archive and
can be downloaded at https://dhsprogram.com/data/available-datasets.cfm.

Declarations

Ethics approval and consent to participate
Ethics approval for this study was not required since the data is secondary
and is available in the public domain. More details regarding DHS data and
ethical standards are available at: http://goo.gl/ny8T6X. The permission to
use the datasets for this study was approved by the DHS program.

Kareem et al. BMC Pregnancy and Childbirth          (2021) 21:198 Page 13 of 14

https://doi.org/10.1186/s12884-021-03679-8
https://doi.org/10.1186/s12884-021-03679-8
https://dhsprogram.com/data/available-datasets.cfm
http://goo.gl/ny8T6X


Consent for publication
No consent to publish was needed for this study as we did not use any
details, images or videos related to individual participants. In addition, data
used is available in the public domain.

Competing interests
None.

Author details
1Institute for Advanced Medical Research and Training, College of Medicine,
University of Ibadan, Ibadan, Nigeria. 2Department of Obstetrics and
Gynaecology, Faculty of Clinical Sciences, College of Medicine, University of
Ibadan, Ibadan, Nigeria. 3Centre for Population and Reproductive Health,
College of Medicine, University of Ibadan, Ibadan, Nigeria. 4Department of
Community Medicine, College of Medicine, University of Ibadan, Ibadan,
Nigeria. 5School of International Development and Global Studies, University
of Ottawa, 120 University Private, Ottawa, ON K1N 6N5, Canada. 6The George
Institute for Global Health, Imperial College London, London, UK.

Received: 13 August 2020 Accepted: 28 February 2021

References
1. Dowswell T, Carroli G, Duley L, Gates S, Gülmezoglu AM, Khan-Neelofur D,

Piaggio G. Alternative versus standard packages of antenatal care for low-
risk pregnancy. Cochrane Database Syst Rev. 2015;2015(7):CD000934.
https://doi.org/10.1002/14651858.CD000934.pub3. PMID: 26184394; PMCID:
PMC7061257.

2. WHO. WHO recommendations on antenatal care for a positive pregnancy
experience. 2016.

3. Vogel JP, Habib NA, Souza JP, Gülmezoglu AM, Dowswell T, Carroli G, et al.
Antenatal care packages with reduced visits and perinatal mortality: a
secondary analysis of the WHO Antenatal Care Trial. Reprod Health. 2013;10:19.

4. WHO U. UNFPA, World Bank Group. United Nations populations division:
trends in maternal mortality: 1990–2015: estimates from WHO, UNICEF,
UNFPA, World Bank Group and the United Nations population division.
Geneva: WHO; 2015. p. 2015.

5. Shimamoto K, Gipson JD. Examining the mechanisms by which women’s status
and empowerment affect skilled birth attendant use in Senegal: a structural
equation modeling approach. BMC Pregnancy Childbirth. 2017;17(Suppl 2):341.

6. Hameed W, Azmat SK, Ali M, Sheikh MI, Abbas G, Temmerman M, et al.
Women’s empowerment and contraceptive use: the role of independent
versus couples’ decision-making, from a lower middle income country
perspective. Plos One. 2014;9(8):e104633.

7. Prata N, Fraser A, Huchko MJ, Gipson JD, Withers M, Lewis S, et al. Women’s
empowerment and family planning: a review of the literature. J Biosoc Sci.
2017;49(6):713–43.

8. Phan L. Measuring Women’s empowerment at household level using DHS
data of four southeast Asian countries. Soc Indic Res. 2016;126(1):359–78.

9. Jennings L, Na M, Cherewick M, Hindin M, Mullany B, Ahmed S. Women’s
empowerment and male involvement in antenatal care: analyses of
demographic and health surveys (DHS) in selected African countries. BMC
Pregnancy Childbirth. 2014;14:297.

10. Chol C, Negin J, Agho KE, Cumming RG. Women’s autonomy and utilisation of
maternal healthcare services in 31 Sub-Saharan African countries: results from the
demographic and health surveys, 2010–2016. BMJ Open. 2019;9(3):e023128.

11. Atake EH, Gnakou Ali P. Women’s empowerment and fertility preferences in high
fertility countries in sub-Saharan Africa. BMC Womens Health. 2019;19(1):54.

12. Ahmed S, Creanga AA, Gillespie DG, Tsui AO. Economic status, education
and empowerment: implications for maternal health service utilization in
developing countries. Plos One. 2010;5(6):e11190.

13. Yaya S, Uthman OA, Ekholuenetale M, Bishwajit G. Women empowerment as an
enabling factor of contraceptive use in sub-Saharan Africa: a multilevel analysis of
cross-sectional surveys of 32 countries. Reprod Health. 2018;15(1):214.

14. Sipsma H, Ofori-Atta A, Canavan M, Udry C, Bradley E. Empowerment and
use of antenatal care among women in Ghana: a cross-sectional study. BMC
Pregnancy Childbirth. 2014;14:364.

15. Sebayang SK, Efendi F, Astutik E. Women’s empowerment and the use of
antenatal care services: analysis of demographic health surveys in five
southeast Asian countries. Women Health. 2019;59(10):1155–71.

16. Pratley P. Associations between quantitative measures of women’s
empowerment and access to care and health status for mothers and their
children: a systematic review of evidence from the developing world. Soc
Sci Med. 2016;169:119–31.

17. Mandal M, Muralidharan A, Pappa S. A review of measures of women’s
empowerment and related gender constructs in family planning and
maternal health program evaluations in low- and middle-income countries.
BMC Pregnancy Childbirth. 2017;17(Suppl 2):342.

18. Patil CL, Klima CS, Leshabari SC, Steffen AD, Pauls H, McGown M, et al.
Randomized controlled pilot of a group antenatal care model and the
sociodemographic factors associated with pregnancy-related empowerment
in sub-Saharan Africa. BMC Pregnancy Childbirth. 2017;17(Suppl 2):336.

19. Zambia Statistics Agency - ZSA, Ministry of Health - MOH, University
Teaching Hospital Virology Laboratory - UTH-VL, ICF. Zambia Demographic
and Health Survey 2018. Lusaka: ZSA, MOH, UTH-VL and ICF; 2020.

20. National Population Commission - NPC, ICF. Nigeria Demographic and
Health Survey 2018 - Final Report. Abuja: NPC and ICF; 2019.

21. Institut National de la Statistique - INSTAT, Cellule de Planification et de
Statistique Secteur Santé-Développement, ICF. Mali Demographic and
Health Survey 2018. Bamako: INSTAT/CPS/SS-DS-PF and ICF; 2019.

22. Institut National de la Statistique, ICF. Guinea demographic and health
survey (EDS V) 2016-18. Conakry: INS/Guinea and ICF; 2019.

23. Yaya S, Bishwajit G, Ekholuenetale M, Shah V, Kadio B, Udenigwe O. Timing
and adequate attendance of antenatal care visits among women in
Ethiopia. PLoS One. 2017;12(9):e0184934.

24. Tareque MI, Alam MS, Peet ED, Rahman MM, Rahman KMM. Justification of wife
beating and utilization of antenatal and delivery Care in Bangladesh. J Interpers
Violence. 2020:886260519898444. https://doi.org/10.1177/0886260519898444.
Epub ahead of print. PMID: 32028830.

25. Shiferaw S, Spigt M, Godefrooij M, Melkamu Y, Tekie M. Why do women
prefer home births in Ethiopia? BMC Pregnancy Childbirth. 2013;13(1):5.

26. Alemayehu Tariku, Yilma Melkamu, Zewditu Kebede. Previous utilization of
service does not improve timely booking in antenatal care: cross sectional
study on timing of antenatal care booking at public health facilities in Addis
Ababa. Ethiop J Health Dev. 2010;24(3). https://doi.org/10.4314/ejhd.v24i3.
68390.

27. Fagbamigbe AF, Hurricane-Ike EO, Yusuf OB, Idemudia ES. Trends and drivers
of skilled birth attendant use in Nigeria (1990-2013): policy implications for
child and maternal health. Int J women’s Health. 2017;9:843–53.

28. Ornella Lincetto SM-A, Gomez P, Munjanja S. Antenatal Care: Opportunities
for Africa’s Newborns. New York: World Health Organization; 2010. Available
from: http://www.who.int/pmnch/media/publications/aonsectionIII_2.pdf.
Accessed 22 Apr 2020

29. Moyer CA, Adongo PB, Aborigo RA, Hodgson A, Engmann CM. ‘They treat
you like you are not a human being’: maltreatment during labour and
delivery in rural northern Ghana. Midwifery. 2014;30(2):262–8.

30. Bohren MA, Vogel JP, Tunçalp Ö, Fawole B, Titiloye MA, Olutayo AO, et al.
Mistreatment of women during childbirth in Abuja, Nigeria: a qualitative
study on perceptions and experiences of women and healthcare providers.
Reprod Health. 2017;14(1):9.

31. Tikmani SS, Ali SA, Saleem S, Bann CM, Mwenechanya M, Carlo WA, et al.
Trends of antenatal care during pregnancy in low- and middle-income
countries: findings from the global network maternal and newborn health
registry. Semin Perinatol. 2019;43(5):297–307.

32. Saad-Haddad G, DeJong J, Terreri N, Restrepo-Méndez MC, Perin J, Vaz L, et al.
Patterns and determinants of antenatal care utilization: analysis of national
survey data in seven countdown countries. J Glob Health. 2016;6(1):010404.

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

Kareem et al. BMC Pregnancy and Childbirth          (2021) 21:198 Page 14 of 14

https://doi.org/10.1002/14651858.CD000934.pub3
https://doi.org/10.1177/0886260519898444
https://doi.org/10.4314/ejhd.v24i3.68390
https://doi.org/10.4314/ejhd.v24i3.68390
http://www.who.int/pmnch/media/publications/aonsectionIII_2.pdf

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Data management
	Variables and measurements
	Analytical steps and methods


	Results
	Multivariable ordinal logistic regression between women empowerment factors and number of ANC visits
	Women’s empowerment and early timing of first ANC visit


	Discussion
	Strengths and limitations

	Conclusion
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

