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Abstract: While more efforts were needed to enhance maternal and child health services in Guinea, the country experienced 

the worst and longest Ebola virus disease outbreak in 2014. The aim of this study was to analyze the effects of the 2014 Ebola 

virus disease outbreak on antenatal care visits, institutional deliveries and vaccine coverage among children aged 0 to 11 

months in the health district of Beyla in Guinea. This was an ecological study based on aggregated data from the public health 

facilities of the district health of Beyla, that covered three distinct periods related to the Ebola virus disease outbreak: pre-

Ebola (February 1
st
 2013 to January 31

st
 2014), intra-Ebola (February 1

st
 2014 to January 31

st
 2015) and post-Ebola (February 

1
st
 2015 to December 31

st
 2015). Antenatal care visits, institutional deliveries and vaccination coverage of children aged 0 to 

11 months significantly decreased during the intra and post-Ebola periods. The average of antenatal care visits (third visit or 

more) declined from 123% (pre-Ebola period) to 85% and 65% during the intra and post-Ebola periods respectively. 

Institutional deliveries declined from 40% to 35% then to 30% respectively (p < 0.001). Also, the average of vaccination 

coverage declined from 86% to 65% then to 56% respectively for BCG (p < 0.001), from 90% to 50% then to 52% for 

Pentavalent-3 (p < 0.001), and from 84% to 33% then to 48% for Oral Polio vaccine (third dose) (p < 0.001). Ebola virus 

disease outbreak led to persistent decrease in antenatal care visits, institutional deliveries and vaccination coverages among 

children aged 0 to 11 months in the district health of Beyla intra and post Ebola outbreak. Further studies, using qualitative 

research methods, that explore perceptions of communities and women will better guide health response during outbreak, 

strengthen health systems and prevent future Ebola outbreak in Guinea. 
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1. Introduction 

Guinea is one of the countries in the world with high 

maternal and child mortality rates [1]. In 2012, maternal and 

child mortality rates in the country were 724 deaths per 

100,000 live births and 67 infant deaths per 1000 live births 

respectively [2]. 

In a bid to achieve the Millennium Development Goals by 

2015, efforts were made by Guinean Ministry of Health and 

other health stakeholders to increase women and children 

access to health care services between 2005 and 2012 [3]. 

However, despite deliberate health interventions, access to 

health care services remain poor for women and children in 

Guinea. During this period, the proportion of women who 

received antenatal care from qualified health care workers 

(HCW) increased from 82% to 85% and institutional 

deliveries increased from 38% to 45% [2]. Also, the 

proportions of vaccination coverage of children aged 0 to 11 
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months for BCG (tuberculosis), the first dose of pentavalent 

and first dose of oral polio vaccine (OPV) were 76%, 82% 

and 85% respectively [4]. 

However, these achievements in maternal and child health 

indicators were compromised by the Ebola virus disease 

(EVD) outbreak in West Africa, which lasted from 2014 to 

2016 and affected 3,811 people in Guinea resulting in 2,543 

deaths [5]. Furthermore, health systems in affected countries 

were negatively impacted by the death of HCW, restriction of 

health services, and decline in health facilities attendance [6-

8]. These limitations resulted in significant reduction of 

health care services [9, 10]. Maternal health services, 

including obstetric cares (deliveries and cesarean-section), 

would be among the most affected health services since the 

risk of exposure to blood and body fluids was higher during 

the delivery of such services. A study in the health district of 

Macenta in Guinea reported a 62% drop in the number of 

institutional deliveries during the outbreak [11]. In addition, 

vaccination activities could also experience a significant 

decline, because during the EVD outbreak, HCW were asked 

to avoid direct contact and use of needles during care 

wherever infection control measures were poor [12, 13]. The 

epidemic crisis could also interrupt the supply chain for 

vaccines, especially in remote areas. Delamou et al recently 

reported a significant decrease in the number of children 

vaccinated during the outbreak in the Forest Guinea region 

[14].  

However, the effect of the EVD outbreak on maternal and 

child health remain poorly documented in rural Guinea. A 

better understanding of this effect especially in the post-

epidemic period would generate information to guide 

interventions to strengthen the health system in the post-

Ebola period, particularly in improving maternal and child 

health. The aim of this study was to analyze the effects of the 

EVD outbreak on intra and post-epidemic coverages of 

antenatal care, institutional deliveries and vaccine coverage 

in children aged 0 to 11 months in the health district of Beyla 

in Guinea. 

2. Methods 

2.1. Setting 

Guinea, located in West Africa, had more than 10 million 

inhabitants in 2014 [15]. Its population is predominantly 

rural (67%) with an illiteracy rate of 34% [2]. The public 

health system is composed of 38 health districts, 30 of which 

were affected by the EVD outbreak. 

The health district of Beyla is located in the south-eastern 

part of the country at 1,020 km from the capital city along 

with a population of 326 000 inhabitants in 2014 [15]. The 

district reported 46 confirmed cases with 27 deaths (59%), 

including one health care worker [16]. Its public health 

system is composed of a district hospital, a Communal 

Medical Center, 15 health centers and 29 health posts [17]. 

The first suspected case of EVD in the district was recorded 

in August 2014 and the last in January 2015 [18]. 

2.2. Study Type and Period 

This was an ecological study based on an aggregated data 

from the public health facilities of district over three distinct 

periods related to the EVD outbreak: pre-Ebola (February 

1rst, 2013 to January 31rst, 2014), intra-Ebola (February 1rst, 

2014 to January 31rst, 2015) and post-Ebola (February 1rst to 

December 31rst, 2015). 

2.3. Study Population 

All women aged 15 to 49 years who used antenatal and 

institutional care services and children aged from 0 to 11 

months vaccinated through the extended program of 

immunization (EPI). 

2.4. Sources, Data Variables and Data Collection 

Data were extracted from the district health office monthly 

reports. For children aged from 0 - 11 months, data were 

collected on vaccines which include: oral polio (for 

poliomyelitis), pentavalent (for diphtheria, pertussis, tetanus, 

hepatitis B and Haemophilus influenzae type B), BCG (for 

tuberculosis), measles, and yellow fever. 

For women aged 15 to 49 years old the following variables 

were considered: women who had three or more antenatal 

visits (ANC-3/4), institutional deliveries (normal delivery 

and caesarean section). 

A standardized electronic Excel spreadsheet (version 

2013) was prepared and used to collect information from the 

district health officer monthly reports. Data were collected 

between September 2015 and January 2016. 

2.5. Analysis and Statistics 

Data from the excel spreadsheet were analyzed using 

Microsoft office Excel (version 2013) and then OpenEpi 

(version 3.01). Results were presented using proportion 

(quarterly and annual trends) and the Pearson Chi-square test 

was used to compare the annual coverage of three distinct 

period. The significance level was set at P <0.05. 

Antenatal care and institutional deliveries coverages were 

estimated by using the annual proportion of expected 

pregnancy number at national level (0.045). Vaccination 

coverage was calculated by using on the annual proportion of 

children aged from 0 - 11 months at national level (0.04) [4]. 

For each coverage, the annual population of the district was 

considered. Caesarean section rate was determined by 

dividing the number of caesarean by the total number of 

institutional deliveries (normal deliveries + caesarean). 

3. Results 

3.1. Trends of Antenatal Care Coverage 

During the pre-Ebola period, the quarterly coverage of 

ANC-3/4 in the health district of Beyla decreased from a 

peak of 146% (February – April, 2013) to 87% (November 

2013 – January, 2014) (Figure 1).  
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Figure 1. Quarterly trends of ANC-3/4, normal deliveries and Caesarean section coverage during the pre, intra and post-Ebola periods in the health district of 
Beyla in Guinea, 2013-2015. 

C-section: caesarean section. 

ANC-3/4: three or more antenatal care. 

During the intra-Ebola period, it decreased from a coverage of 100% (May - July, 2014), to 69% in the last quarter 

(November 2014 – January, 2015). In the post-Ebola period, the trend was on the rise from 52% (February and April, 2015) to 

77% (November and December, 2015). 

The annual coverage of ANC-3/4 decreased from 123% in the pre-Ebola period to 85% and 65% during the intra-Ebola and 

post-Ebola period respectively. (Table 1). 

Table 1. Comparison of maternal indicators coverage during pre, intra and post-Ebola periods in the health district of Beyla in Guinea (2013-2014 and 2015). 

Indicators 

Periods 

Pre-Ebola Intra-Ebola 

P-

value 

Intra-Ebola Post-Ebola 

P-

value 

Pre-Ebola Post-Ebola 

P-value Feb 1rst, 2013 - 

Jan 31rst, 2014 

Feb 1rst, 2014 

- Jan 31rst, 

2015 

Feb 1rst, 2014 

- Jan 31rst, 

2015 

Feb 1rst - 

Dec 31rst, 

2015 

Feb 1rst, 2013 

- Jan 31rst, 

2014 

Feb 1rst – 

Dec 31rst, 

2015 

Maternal health  

ANC-3/4a 123% 85% NA 85% 65% < 0.001 123% 65% NA 

Normal deliveries 40% 35% < 0.001 35% 30% < 0.001 40% 30% < 0.001 

Caesarian-Section 5% 4% 0.251 4% 6% 0.003 5% 6% 0.063 

Legend of table. 

[a]: ANC-3/4: three or more antennal care visits. 

3.2. Trends in Institutional Deliveries Coverage 

Institutional deliveries coverage declined over the pre-

Ebola period from 41% (February – April, 2013) to 28% 

(November 2013 and January, 2014) (Figure 1). The trend 

was similar during the intra-Ebola period, declining from 

43% (February – April, 2014) to 25% during the quarter  

 (November 2014 – January, 2015). In the post-Ebola 

period, the trend increased from 24% (February – April, 

2015) to 31% in the following quarter, then got stabilize 

around 32% until the end of 2015. 

The annual coverage of institutional deliveries 

significantly decreased from an average of 40% in the pre-

Ebola period to 35% in the intra-Ebola period then to 30% in 

the post-Ebola period (p < 0.001) (Table 1). 

The proportion of caesarean sections remained relatively 

stable over the three distinct periods, between 3% and 6% in 

the pre-Ebola period, and between 4% and 7% during the 

intra- and post-Ebola periods (Figure 1). 

3.3. Trends in Vaccination Coverage 

During the pre-Ebola period, BCG coverage increased 

from 67% (February – April, 2013) to a peak of 124% 

between the quarter (November 2013 - January 2014) (Figure 

2). In the intra-Ebola period, it fell from a coverage of 99% 
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in the quarter (February – April, 2014) to 37% in the quarter 

(November 2014 – January, 2015). After the outbreak, it 

increased from 39% (February and April 2015) to 79% in the 

following quarter, before falling to 47% during the last 

quarter (November – December, 2015) (Figure 2). 

 

 

Pentavalent-3: third dose of Pentavalent vaccine; BCG: Bacille Calmette-Guerin; OPV-3: 4th dose of polio vaccine. 

Figure 2. Quarterly trends of BCG, Pentavalent-3 and OPV-3 coverage during pre, intra and post-Ebola periods in the health district of Beyla in Guinea, 

2013-2015. 

The average coverage of BCG significantly decreased from 86% in the pre-Ebola period to 65% in the intra period and then 

to 56% in the post-Ebola period (p < 0.001) (Table 2). 

Table 2. Comparison of child health indicators coverage during pre, intra and post-Ebola periods in the health district of Beyla in Guinea (2013-2014 and 

2015). 

Periods 

 

Pre-Ebola Intra-Ebola 

P-value 

Intra-Ebola Post-Ebola 

P-

value 

Pre-Ebola Post-Ebola 

P-value 
Feb 1rst, 2013 

- Jan 31rst, 

2014 

Feb 1rst, 2014 - 

Jan 31rst, 2015 

Feb 1rst, 2014 

- Jan 31rst, 

2015 

Feb 1rst - Dec 

31rst, 2015 

Feb 1rst, 

2013 - Jan 

31rst, 2014 

Feb 1rst - Dec 

31rst, 2015 

Child health 
         

BCG  86% 65% < 0.001 65% 56% < 0.001 86% 56% < 0.001 

Pentatavent-3b 90% 50% < 0.001 50% 52% < 0.001 90% 52% < 0.001 

OPV-4e  84% 33% < 0.001 33% 48% < 0.001 84% 48% < 0.001 

[b]: Pentavalent-3: third dose of pentavalent vaccine. 

[c]: OPV-4: fourth dose of polio vaccine. 

NA: Not applicable. 

In the pre-Ebola period, the coverage of the third dose of 

the pentavalent vaccine waved across quarters between 98% 

and 101% (Figure 2). During the intra-Ebola period, it 

drastically dropped from 74% in the quarter (February – 

April, 2014) to 19% in the quarter (November 2014 – 

January, 2015). In the post-Ebola period, the coverage had a 

positive trend ranging from 34% between (February and 

April, 2015) to 65% (November - December, 2015). The 

annual coverage of the third dose of pentavalent vaccine 

significantly decreased from 90% in the pre-Ebola period to 

50% in the intra-Ebola period and to 52% over the post-

Ebola period (p < 0.001) (Table 2). 

During the pre-Ebola period, the coverage of the fourth 

dose of polio vaccine also waved between 73% in the quarter 
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(February – April, 2013) and a peak of 99% in November 

2014 - January 2015 quarter (Figure 2). While the intra-Ebola 

period, it increased from 24% (February and April 2014) to 

61% (May – July, 2014) before falling back to its lowest 

coverage (19%) over the quarter November 2014 - January 

2015. During the post-Ebola period, polio vaccine coverage 

had a positive trend ranging from 31% (February – April, 

2015) to 47% (November – December, 2015). The annual 

coverage of the fourth dose of polio vaccine significantly 

decreased from 84% over the pre-Ebola period to 33% during 

the intra-Ebola period and to 48% the post-Ebola period (p < 

0.001) (Table 2). 

4. Discussion 

Our study aimed to analyze the effect of the 2014 Ebola 

virus disease outbreak on maternal and child health (MCH) 

in rural Guinea. 

The findings show a decline in antenatal care (ANC) visit 

coverage, institutional deliveries and vaccination of children 

(aged 0 to 11 months) during and even after the Ebola 

outbreak. Delamou et al and Camara et al also reported 

similar effects of Ebola outbreak on maternal and child 

health services in Forest Guinea, urging efforts to improve 

post Ebola health services [11, 14]. The decline in health 

service utilization may be explained by the health workers 

and communities' fear of contracting Ebola virus disease and 

thus, restricting provision of health care services. Moreover, 

the fact that all the focus was on the fight against the 

outbreak may have also played a role [9, 19]. Thus, 

qualitative studies exploring community perceptions of the 

Ebola outbreak would contribute to better understanding of 

the persistence of low utilization of maternal and child health 

services in the post-Ebola period and to guiding recovery 

interventions. 

Our study showed that ANC visit coverage decreased by 

more than half (58%) in the post-Ebola period, compared to 

pre-Ebola level. This finding represents a major setback to 

the country’s effort to increase access of pregnant women to 

health services, especially in rural areas where obstetric 

complications are common, often due to lack of follow-up 

during pregnancy [20]. Decrease in ANC visit coverage 

during the post–Ebola period could serve as an indicator to 

predict the risk of pregnancy complications and maternal 

deaths following Ebola virus disease outbreak in the health 

district of Beyla, which is one of the most remote districts in 

the country, and probably facing access to obstetric cares 

challenges [21]. 

Furthermore, half of children who benefited from 

vaccination before the Ebola outbreak were deprived of it 

during the Ebola outbreak period and more than 30% 

continued to lack access during the post-Ebola period. The 

vaccination campaigns as well as the routine activities 

(facility-based and outreach strategies) might have been 

interrupted during the outbreak because of community 

resistance and hostilities and/or a probable dysfunction of the 

vaccines supply chain.  

In addition, the use of needle for some vaccines such as 

pentavalent could, because of fear, prevent both users and 

providers from receiving or administering such vaccines. The 

drop in the vaccination coverage among children, especially 

in rural areas such as Beyla has a great implication. After 

several years of efforts to improving child health in the 

country through vaccination activities, it is urgent and 

essential to catch-up on the vaccination of children who 

missed out the opportunities during the Ebola outbreak. 

Therefore, sustaining the routine vaccination activities 

regardless of any epidemic context would help to stay in line 

with target 4 of the Sustainable Development Goals [3].  

The retrospective nature of our study was its main 

limitation. The Ebola outbreak context could have affected 

the quality of the health data reporting system, hence, 

affecting the quality of data we used in the study. 

Nevertheless, this study has the advantage of using data from 

all the public health facilities of the health district of Beyla 

over a period of three years; this allows a better comparison 

of the study variables. 

5. Conclusion 

This study showed the impact of the Ebola virus disease 

outbreak on maternal and child heath services in the health 

district of Bey. The results highlighted that the outbreak led 

to a steady decline in antenatal care coverage, institutional 

deliveries and vaccination of children aged 0 to 11 months. 

Therefore, the study calls for efforts to strengthen and 

maintain the health system along with maternal and child 

services being resilient and responsive during future 

outbreaks. There is also need for qualitative investigations 

exploring the community perceptions to help better guide and 

revitalize health programs in Guinea. 
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