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Abstract

Background: The 2018 demographic and health survey reports low coverage
in the continuum of antenatal care over the period 2013 to 2018. However,
little remains known about this indicator since the Ebola epidemic crisis was
over. This epidemic has been reported to decrease utilization of maternal health
services. This study aims to determine the coverage and factors associated
with four or more antenatal care visits in Guinea in the post-Ebola context.
Methods: This was a cross-sectional study using secondary data from the
most recent (2018) Guinea Demographic and Health Survey. Women aged 15
to 49 years constituted our study population. Our sample included women
who had their most recent birth over the last 24 months preceding data col-
lection and whether or not they had performed 4 antenatal care (ANC) visits.
Factors associated with performing four or more antenatal visits were as-
sessed through a multivariate logistic regression analysis using Stata software
version 15.1. The final model was constructed using the bottom-up stepwise
method. Hosmer and Leeshawn’s goodness-of-fit test was used for model
specification. Results: Among the 2634 women in the sample, 41% had four
or more ANC visits. Factors associated with attending four or more ANC vis-
its included education level, poverty quintile and region. Women with a sec-
ondary or higher education were 44% more likely to attend four or more
ANC visits (OR = 1.44, 95% CI = [1.07 - 1.92]. Those whose spouses had
secondary or education level were 1.66 times more likely to attend four or
more ANC visits. Women from moderately wealthy households were 76%
more likely to attend four or more ANC visits (OR = 1.76, 95% CI = [1.30 -
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2.39]. Women from wealthier households were 2.52 times more likely to at-
tend four or more ANC visits (OR = 2.52, 95% CI = [1.30 - 2.39]). Women
living in Boké and Nzérékoré regions were 44% and 47% less likely to attend
four or more ANC visits, respectively (OR = 0.56, IC 95% = [0.35 - 0.94]) and
(OR = 0.53, IC 95% = [0.31 - 0.89]). Conclusion: Attending four or more
ANC visits declined in the post-Ebola epidemic context in Guinea from 57%
in 2012 to 41% in 2018. To improve coverage in four or more ANC visits in
this context, there is a need for policies and programs to address education,
poverty and administrative region factors.
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1. Plain English Summary

Many efforts have been made in Guinea to promote free use of maternal health
services such as obstetric and neonatal care. However, according to the 2018
Demographic and Health Survey (DHS), there is a shortfall in use of antenatal
care services from 81% for women attending one ANC visit to 35% for those at-
tending the World Health Organization (WHO) recommended four or more
ANC visits. In Guinea, the Ebola epidemic has contributed to the decline in at-
tendance to four or more ANC visits. In fact, this indicator dropped from 57% in
2012 (before the Ebola epidemic) to 35% just after the epidemic. The data used
in this study are from the 2018 DHS and are nationally representative. The re-
sults from this research show that educated women and those living in wealthy
households were more likely to attend four or more ANC visits. Improving the
use of ANC services requires raising community awareness about the benefits of
these services for pregnant women and their babies. In addition, there is a need
for greater engagement of health professionals to promote women’s attendance

to at least four ANC visits for good pregnancy outcomes.

2. Background

Every day, more than 800 women die worldwide during pregnancy or as a result
of childbirth [1]. Sub-Saharan Africa and South Asia bear the greatest burden of
these maternal and neonatal deaths. Yet, scientific evidence shows that most ma-
ternal deaths, as well as pregnancy-related complications, can be prevented if
pregnant women have access to quality maternal health services during preg-
nancy, delivery, and the first hours following delivery [2] [3]. A key indicator of
the quality of maternal health services is the completion of antenatal care (ANC)
visits. Indeed, ANC plays an essential role in reducing maternal and perinatal
morbidity and mortality through the detection and treatment of pregnancy-related
complications. It also allows the identification of women at increased risk of de-

veloping complications during labor and delivery, and their timely referral to
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appropriate health facility [4]. Many studies have reported the contribution of
ANC to good pregnancy outcomes. Indeed, ANC services include the screening
of diseases such as human immunodeficiency virus (HIV), the checkup of the
fetus and preventive medication [5] [6]. ANC provided by skilled care providers
thus contributes to the reduction of maternal and infant deaths, thereby to the
achievement of the targets of the Millennium Development Goals 4 and 5 [7].

The World Health Organization (WHO) recommends at least four ANC visits
for low-risk pregnancies. These should ideally take place at the weeks 16, 24, 28,
32 and 36 of the pregnancy [8]. Many studies have shown an association be-
tween maternal education level, place of residence, ethnicity, partner education,
and completion of four or more ANC visits [9] [10] [11].

In Guinea, the most recent demographic and health survey (2018) reported
that 81% of women aged 15 - 49 years who had a live birth in the 5 years pre-
ceding the survey received attended an ANC provided by skilled health person-
nel. In the same period, the percentage of women who attended the recom-
mended four or more ANC visits was 35%. Coverage in four or more ANC visits
has thus declined as compared to previous years, ie., in 2012 (57%) and in 2005
(49%) [12] [13] [14]. Despite the Guinean government’s efforts to promote the
use of maternal health services, ANC coverage declines, indicating a persisting
problem that prevents women starting ANC from completing it as WHO re-
commends. In addition, the Ebola epidemic context has been reported to nega-
tively affect ANC coverage in Guinea [15] [16]. However, little is known about
the post-Ebola ANC indicators in the country, as the prevalence of performing 4
or more ANCs declined with the onset of the Ebola epidemic (2014-2016) from
57% in 2012 to 35% in 2018 [12] [13]. The objective of this study is to determine
coverage and factors associated with attending four or more ANC visits in Gui-

nea in the post-Ebola context.

3. Methods

Study setting

The Republic of Guinea is located in the western part of the African continent
and covers an area of 245,857 km” with a population of nearly 13 million people,
the majority of whom live in rural areas (63%). The country has 33 prefectures.
The health system is based on a three-tier pyramid. The primary level includes
health posts and centers; the secondary level includes regional and prefectural
hospitals and communal medical centers; as for the tertiary level, it includes
three national hospitals. ANC is provided at the primary and secondary levels. In
2014, the country had a ratio of about two physicians and one nurse per 10,000
inhabitants with a disparity between rural and urban areas.

Study design and period: We analyzed data of the 2018 DHS, which is a na-
tional cross-sectional household survey. The study covers the post-Ebola period
(2016-2018).

Study population and sampling: Data from individual women’s question-
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naire as designed by the DHS were used.

The study population consisted of women aged 15 - 49 who gave birth over
the last 24 months preceding data collection, attended at least one ANC visits.
Overall 2634 women were included in this study.

Inclusion criteria

All women who had given birth in the 2 years before the collection of data,
who had made at least one ANC visits and who were present in households dur-
ing data collection were included in this study.

Exclusion criteria

All women who had their last birth 2 years before data collection and who had
not performed ANC, those who were absent, and women who refused to com-
plete the questionnaire when the interviewers visited were excluded from this
study.

Study variables

The dependent variable for this study was attendance to four or more ANC
visits. It is was dichotomous variable, constructed as follows: all women who at-
tended one to three ANC visits were grouped and coded as 0 and those who at-
tended four or more ANC visits were coded as 1.

The explanatory variables included the woman’s and her husband’s individual
characteristics: age, education level, marital status, parity, region of residence,
residence area (rural/urban), household size, occupation, wealth quintile.

Data Analysis

Data were analyzed using Stata software version 15.1. A descriptive analysis of
all the selected variables constituted the first stage of our analysis. Then univa-
riate analysis was performed to assess association between the dependent varia-
ble and each of the selected independent variables. Crude Odds Ratios with 95%
confidence intervals were derived from the univariate analysis. To build the
multivariate logistic regression model, all variables with a p value less than 20%
the univariate analysis were included in the model. In the multivariate analysis, a
significance level of 5% was used and Adjusted Odds Ratios (AOR) were derived
along with their confidence intervals. For the specification of our model, we used

the Hosmer and Lemeshow’s goodness-of-fit test.

4. Results

Table 1 shows that females aged 15 - 24 years were the most represented with
43%. Three quarters of the women (72%) had no education. Almost all (94%) of
them were married and those with 2 to 4 children were the most represented
(43%). Two thirds of the women (69%) lived in rural areas.

Coverage in four or more ANC visits

Among the 2634 women in our sample, 1080 women (41%) of women at-
tended four or more ANC visits (Figure 1).

Factors associated with completing four or more antenatal care visits

Variables significantly associated with attendance to four or more ANC visits
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Table 1. Socio-demographic characteristics of the participating women.

Variables n =2634 (%)
Age groups (years)
15-24 1124 43%
25-34 1122 42%
35-49 388 15%
Woman’s level of education
None 1898 72%
Primary 345 13%
Secondary/Higher education 391 15%
Marital status
Single/Not in union 158 6%
Married/Common-law 2476 94%
Administrative region
Boké 369 14%
Conakry 239 9%
Faranah 366 14%
Kankan 450 17%
Kindia 372 14%
Labé 308 12%
Mamou 246 9%
Nzérékoré 284 11%
Residence area
Urban 819 31%
Rural 1815 69%
Parity
Childless 515 20%
Only one child 504 19%
More than one child 1148 43%
Lots of children 467 18%
Women currently working
No 908 34%
Yes 1726 66%
Husband’s level of education
None 1713 65%
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Continued
Primary 203 8%
Secondary/Higher education 525 20%
Does not know 193 7%
Poverty level
Poorest 564 29%
Poorer 576 22%
Middle wealth 521 20%
Wealthier 545 21%
Wealthiest 428 16%
Level household

Little 774 29%
Weak 1337 51%

High 523 20

*Women with at least one birth in the last 24 months preceding data collection.

Prevalence four or more
antenatal care visits in Guinea

=No = Yes

Figure 1. Prevalence four or more antenatal care visits in Guinea.

included woman’s education level, the husband’s education level, the adminis-
trative region, the residence area, and the poverty quintile (Table 2).

Table 3 on the multivariate analysis reports that the woman’s education level,
the husband’s education level, the poverty quintile and the administrative region
were factors independently associated with attending four or more ANC visits.
However, other variables including parity, residence area and marital status were
not statistically associated with attending four or more ANC visits.

Regarding factors associated with attending four or more ANC visits, women
who had secondary or higher education level were 44% more likely to attend
four or more ANC visits than those with no education (AOR = 1.44, CI 95% =
[1.07 - 1.92] and p = 0.01). Women whose husbands had secondary or higher
education level were 1.66 times more likely to attend four or more ANC visits.
(AOR = 1.66, CI1 95% = [1.27 - 2.16] and p < 0.001).
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Table 2. Univarial analysis of related factors to prenatal care of the participating women.

Variables ORbrut IC 95% p value
Age groups (years)
15-24 1
25 -34 1.04 [0.83 - 1.19] 0.98
35-49 0.87 [0.67 - 1.13] 0.31
Woman’s level of education
None 1
Primary 1.37 [1.03 - 1.83] 0.03
Secondary/Higher education 2.64 [2.06 - 3.40] 0.00
Marital status
Single/Not in union 1
Married/Common-law 0.76 [0.53 - 1.09] 0.13
Administrative region
Conakry 1
Boké 0.28 [0.18 - 0.45] 0.00
Faranah 0.32 [0.20 - 0.52] 0.00
Kankan 0.41 [0.26 - 0.66] 0.00
Kindia 0.68 [0.42 - 1.09] 0.11
Labé 0.37 [0.23 - 0.60] 0.00
Mamou 0.35 [0.21 - 0.56] 0.00
Nzérékoré 0.24 [0.15 - 0.39] 0.00
Residence area
Urban 1
Rural 0.41 [0.33 - 0.52] 0.00
Parity
Childless 1
Only one child 0.99 [0.75 - 1.31] 0.96
More than one child 0.92 [0.74 - 1.14] 0.44
Lots of children 0.76 [0.57 - 1.01] 0.06
Women currently working
No 1
Yes 1.11 [0.91 - 1.36] 0.28
Husband’s level of education
None 1
Primary 1.65 [1.13 - 2.41] 0.01
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Continued
Secondary/Higher education 2.45 [1.99 - 3.13] 0.00
Does not know 1.91 [1.36 - 2.68] 0.00
Poverty level

Poorest 1
Poorer 1.39 [0.99 - 1.96] 0.06
Middle wealth 1.86 [1.36 - 2.53] 0.00
Wealthier 3.23 [2.37 - 4.40] 0.00
Wealthiest 4.82 [3.43 - 6.77] 0.00

Level household

Little 1
Weak 0.94 [0.75 - 1.19] 0.63
High 1.22 [0.93 - 1.61] 0.14

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.

Table 3. Multilevel analysis of related factors to the prenatal care of the participating

women.

Variables AOR IC 95% p value

Woman s level of education

None 1
Primary 1.05 [0.79 - 1.40] 0.73
Secondary/Higher education 1.44 [1.07 - 1.92] 0.01
Poverty level
Poorest 1
Poorer 1.36 [0.97 - 1.89] 0.08
Middle wealth 1.76 [1.30 - 2.39] 0.000
Wealthier 2.52 [1.30 - 2.39] 0.000
Wealthiest 2.91 [1.71 - 3.71] 0.000

Administrative region

Conakry 1
Boké 0.57 [0.35 - 0.94] 0.02
Faranah 0.80 [0.47 - 1.34] 0.39
Kankan 0.87 [0.53 - 1.43] 0.58
Kindia 1.38 [0.81 - 2.36] 0.23
Labé 0.91 [0.54 - 1.53] 0.71
Mamou 0.78 [0.46 - 1.33] 0.35

Nzérékoré 0.53 [0.31 - 0.89] 0.01
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Continued

Residence area
Urban 1
Rural 1.01 [0.72 - 1.43] 0.93

Husband’s level of education

None 1
Primary 1.41 [0.98 - 2.03] 0.06
Secondary/Higher education 1.66 [1.27 - 2.16] 0.000
Does not know 2.35 [1.06 - 5.20] 0.03

Marital status

Single/Not in union 1
Married/Common-law 1.72 [0.69 - 4.29] 0.24
Parity
Childless 1
Only one child 1.07 [0.79 - 1.45] 0.65
More than one child 1.12 [0.88 - 1.44] 0.35
Lots of children 1.09 [0.80 - 1.52] 0.58

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.

As for the poverty quintile, women from middle-wealth, wealthier and weal-
thiest households were more likely to attend four or more ANC visits compared
to women from poorer households (AOR = 1.76, CI 95% = [1.30 - 2.39] and p <
0.001, (AOR = 2.52 CI, 95% = [1.30 - 2.39] and p < 0.001, (AOR = 2.91, CI 95%
= [1.71 - 3.71] and p < 0.001). At the level of administrative regions, compared
to women living in Conakry, those living in the region of Boké (AOR = 0.56, IC
95% = [0.35 - 0.94] and p = 0.02) and Nzérékoré (AOR = 0.53, IC 95% = [0.31 -
0.89] and p = 0.01) were respectively 44% and 47% less likely to attend four or
more ANC visits (Table 3).

5. Discussion

This study is one of the first to analyze indicators of the continuum of ANC in
the specific post-Ebola context in Guinea. It reports that over the two years
(2017-2018) following the end of the Ebola epidemic in Guinea, 41% of women
attended the WHO-recommended four or more ANC visits. Factors predicting
attendance to four or more ANC visits included education level, household po-
verty quintile, and administrative region.

The results show lower coverage in four or more ANC visits in the post-Ebola
context compared to the pre-Ebola coverage, which was 57% as reported by the
2012 DHS [13]. Decline in ANC coverage the post-Ebola context could be ex-
plained by persistent underutilization of health facilities in general and maternal
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health services in particular, due to fear of infectious risk. Other studies in Gui-
nea have also reported underutilization of maternal health services following the
Ebola epidemic [15] [16] [17]. A study in Liberia in 2017 also reported a 9% de-
crease in the achievement of four or more ANC visits in 2014 during the Ebola
epidemic. This decline was attributed to low utilization of services due to poor
care-seeking behavior, as well as the closure of most health facilities during Ebo-
la epidemic [18]. However, other African countries that have not experienced
epidemics, particularly Ebola, have prevalence rates of ANC those reported in
Guinea in the post-Ebola period such Nigeria (54% - 57%), Benin (52%) and
Mali (43%) than Guinea [19] [20] [21] [22].

Furthermore, the multivariate analysis in our study reveals that women living
in the administrative regions of Boké and Nzérékoré are 44% - 47% less likely to
have 4 or more ANC visits compared to women living in the city of Conakry.
This finding could be explained by the fact that the Ebola epidemic affected dif-
ferent regions. The results of another study conducted in Guinea also show a
disparity between the region in the use of ANC services with the performance of
ANCH4 at 9% in the region of Labé compared to 28% in the region of Kindia and
44% in Conakry [23]. To improve overall utilization of ANC services, the au-
thors recommended collaboration with community actors, availability of health
workers, performance of health facilities, levels of trust in the health system, or
cost and payment of user fees may vary from region to region [23].

The study found that women from poorest households were less likely to at-
tend four or more ANC visits than those from middle-wealth wealthier and
wealthiest households. Thus, women from wealthier households are almost three
times more likely to perform 4 or more ANC than women from poorer house-
holds. Indeed, the Ebola epidemic has a prolonged negative effect on access to
health services that is linked to economic accessibility (household income). Our
results are similar with those of a multi-country study covering 7 countries from
Africa, Asia, and Latin America; this study found that women from poorer
households were less likely to attend four or more ANC visits compared with
wealthier women. To this end, the authors suggest that despite free care, unex-
pected charges for prescribed drugs or tests, and indirect costs associated with

transportation to the facility could influence the continuum of ANC [10].

6. Strengths and Limitations

This research is the first to explore factors associated with the continuum of
ANC in the post-Ebola epidemic context in Guinea. This, it strongly contributes
to understanding use of ANC services in this specific post-epidemic context.
However, as this study based on a secondary analysis of the DHS data, it could
not assess properly potential factors related to the quality and accessibility of
health services. As the study included women who gave birth two years then, it
may have led to some recall bias. However, despite these limitations, the findings
of this study can contribute to a better understanding of the factors influencing

achievement of the continuum of maternal care during pregnancy in Guinea. It
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thereby contributes to better guiding maternal health policies in Guinea.

7. Implications for Practices and Research

This research has shown a low coverage in four or more ANC visits in the
post-Ebola period in Guinea and identified the determinants of this low cover-
age. This study’s findings will help guide decision makers in planning and im-
plementing promising strategies. One of these strategies would be community
awareness raising campaigns, training of community health workers on the im-
portance of ANC visit, and involvement of the media in awareness raising around
ANC services.

However, there is need for future research using mixed-methods (qualitative
and quantitative data) to better explore the determinants of low coverage in the
continuum of ANC, from the perspectives of users and providers of ANC ser-

vices.

8. Conclusions

The Ebola epidemic in Guinea has had an impact on maternal and neonatal
health indicators. Analysis of data limited to the post-Ebola period, showed low-
er coverage in four or more ANC visits, compared to the pre-Ebola period. Fac-
tors associated with this coverage included education level, poverty quintile, and
region. Women from poor and poorer households were much less likely to at-
tend four or more ANC visits. Also, the lack of formal education negatively in-
fluences achievement of four or more ANC visits. The strategies to be adopted
should account for these factors.

Improving coverage in four or more ANC visits in the post-Ebola epidemic
context in Guinea requires efforts to rebuild community trust in healthcare pro-
viders through awareness-raising. Reorganizing provision of care across regions
would be appropriate. Future research is needed to better understand the per-
sisting low coverage in the continuum of ANC despite efforts to strengthen the

health system.
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