
Background
Perinatal deaths are pregnancy losses occurring after 
28 weeks of gestation (stillbirths) and deaths to live 
births within the first seven days of life (early neonatal 
deaths) [1]. These untimely deaths are a major public 
health problem in many developing countries and have 
enormous economic, social and health implications 
for families and society [2]. The distinction between 
a stillbirth and an early neonatal death may be a fine 
one, which often depends on observing the faint signs 
of life post-delivery [3]. Unlike neonatal mortality that 
only accounts for deaths to live births, perinatal mor-
tality also accounts for stillbirths, making it a compre-

hensive indicator for estimating the true level of mor-
tality around the time of delivery [3, 4]. The causes of 
stillbirths and early neonatal deaths are interlinked and 
reflect the quality of obstetric and paediatric care avail-
able during pregnancy and delivery, as well as post-deliv-
ery. Perinatal mortality occurs due to a complex inter-
action of individual level factors relating to maternal 
lifestyle and maternal obstetric complications, which 
could be exacerbated by underlying community-level 
factors, such as lack of access to good quality maternal 
and newborn health services, to clean water supply, to 
proper antenatal and postnatal nutrition for the mother 
and the newborn and poor environmental sanitation, 
as well as societal factors relating to political instability 
and armed conflicts [1].

Globally, the average stillbirth rate per 1000 total births 
declined from 24.7 in 2000 to 18.4 in 2015 [5], and neo-
natal mortality rate also fell from 37 deaths per 1000 live 
births in 1990 to 19 in 2016 [6]. Consequently, the num-
ber of perinatal deaths decreased from 5.7 million in 2000 
to 4.1 million in 2015 [7], with 95% of these untimely 
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Background: Sub-Saharan Africa (SSA) has one of the highest levels of perinatal mortality globally. 
However,therearesub-regionalandcountry-specificdisparitiesinitsdistribution.
Objective: The aim of this study was to undertake a meta-analysis of demographic and health surveys to 
quantifyperinatalmortalityratewithinsub-SaharanAfricaandtodepictsub-regionalandcountry-specific
differences.
Methods: This study used cross-sectional data from the most recent demographic and health surveys 
(2010–2016) conducted in 21 sub-Saharan African countries. The countries were grouped into four 
 sub-regions (Eastern Africa, Western Africa, Southern Africa and Central Africa), and a meta-analysis was 
conductedtoestimateperinatalmortalityratewithineachofthesub-regions.Significantheterogeneity
was detected among the various surveys (I2>50%),hencearandomeffectmodelwasused.Sensitivity
analysiswas also performed to examine the effects of outliers. Perinatalmortalitywas defined as
 pregnancy losses occurring after seven completed months of gestation (stillbirths) and deaths to live 
birthswithinthefirstsevendaysoflife(earlyneonataldeaths).
Findings: The pooled estimate for perinatal mortality rate per 1000 births across 21 countries in the four 
sub-regions of SSA was 34.7 (95% CI: 32.6, 36.8). Eastern Africa reported 34.5 (95% CI: 32.2, 36.8), with 
the highest rate observed in Tanzania [39.5 (95% CI: 35.8, 43.4)]. Western Africa reported 35.7 (95% 
CI: 32.2, 39.3), with the highest rate observed in Nigeria [40.9 (95% CI: 38.3, 43.2)]. Southern Africa 
reported 30.3 (95% CI: 26.5, 34.0), with the highest rate observed in Lesotho [49.6 (95% CI: 42.3, 57.8)]. 
Central Africa reported 30.7 (95% CI: 28.0, 33.3), with the highest rate observed in Equatorial Guinea 
[37.3 (95% CI: 30.5, 45.1)].
Conclusions: To reduce mortality in the perinatal period, interventions should focus on improving access 
to high quality antenatal and postnatal care, as well as strengthening health care systems within  countries 
in sub-Saharan Africa.
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deaths occurring in South Asia and sub-Saharan Africa 
(SSA) [6, 7]. The decline in perinatal mortality, though 
slower than that reported in child mortality [6], is an indi-
cation of the increased attention being given to improv-
ing newborn health and preventing stillbirths. Further 
significant progress is envisaged with the launch of the 
Every Newborn Action Plan (ENAP), the United Nation  
(UN) Secretary-General’s Every Woman Every Child (EWEC) 
monitoring framework, the “Every Child Alive” campaign, 
spearheaded by UNICEF, and the Quality of Care network, 
by the UN Inter-Agency Group for Mortality Estimation 
(IGME) 2017, all of which are focused on reducing peri-
natal mortality in low and middle income (LMIC) coun-
tries and achieving the Sustainable Development Goals 
(SDGs).  

As emphasised in the recent WHO 2018 Progress Report 
“Reaching every newborn national 2020 milestones”, 
there is a need for target-setting, particularly to reduce 
perinatal mortality rates within South Asia and SSA. To 
achieve this goal, a clear knowledge of the distribution 
of perinatal mortality across SSA countries is essential 
to inform prioritization of regional initiatives, which 
focus on encouraging national-level advocacy and effec-
tive interventions that strengthen the health system of 
high burden countries. Previous studies have reported 
the burden and determinants of stillbirth [8, 9, 10] and 
neonatal mortality [11, 12, 13] across SSA; however, no 
study has critically analysed the pooled rate of perinatal 
mortality within the World Health Organization (WHO) 
geographical sub-regions of SSA, Western Africa, Eastern 
Africa, Central Africa and Southern Africa, to inform 
sub-regional comparisons. Hence, the main aim of this 
study was to conduct a meta-analysis of perinatal mor-
tality in SSA using the most recent nationally representa-
tive demographic and health surveys (DHS) from 23 SSA 
countries.

Method
Data sources
The data analysed in this study were extracted from the 
most recent DHS (2010–2016) of 21 SSA countries. The 
datasets are publicly available from the DHS website [14]. 
The DHS are nationally representative and population-
based surveys with a high response rate (>90%). The 
surveys have large sample sizes (usually between 5000 
and 30,000 households) and are conducted about every 
5 years to allow comparisons over time. DHS collate data 
that are comparable across countries using standardized 
methods involving uniform questionnaires, manuals and 
field procedures. The surveys use a stratified, multi-stage 
(cluster), random sampling design and are conducted 
using 5 questionnaires: the household questionnaire, the 
woman’s questionnaire, the man’s questionnaire, the bio-
marker questionnaire, the fieldworker questionnaire, and 
the verbal autopsy questionnaire (for neonatal deaths). 
In all households, women and men aged 15 to 49 years 
are eligible to participate. Details on data collection and 
sampling methodology employed by DHS are described 
elsewhere [14].

Mortality indicators
Stillbirth was defined as foetal deaths in pregnancies last-
ing 7 or more months. Early neonatal deaths were defined 
as deaths at age 0 to 6 days among live-born children. 
Perinatal mortality rate is the sum of the number of still-
births and early neonatal deaths divided by the number 
of pregnancies of 7 or more months’ duration, expressed 
per 1000.

Inclusion criteria
Countries with recent DHS (2010–2016) and comprehen-
sive data on perinatal mortality (number of stillbirths, 
number of early neonatal deaths and number of pregnan-
cies of 7+ months) were included in this study. Countries 
with DHS from 2010 to 2016 were eligible for inclusion 
to capture a more recent burden of perinatal mortality 
and to inform policy prioritization.  Additionally, it serves 
as a needs assessment for countries without recent DHS 
datasets. The flowchart for country selection based on the 
inclusion criteria is presented in Figure 1. The country 
classification was based on UN geoscheme classification 
for SSA.

Table 1 presents the 21 countries included in this study, 
the year of DHS, their respective sub-regions, the number 
of stillbirths, the number of early neonatal deaths and the 
number of pregnancies of 7+ months.

Data analysis
This study was based on secondary data analysis. The num-
ber of stillbirths, early neonatal deaths and pregnancies 
of ≥7 months were extracted from the respective country 
DHS. These data were used to estimate perinatal mortality 
rate for each country. The syntax “metaprop” in Stata ver-
sion 14.0 (StataCorp, College Station, TX, USA) was used 
to generate forest plots of perinatal mortality rate in each 
included country, its corresponding weight, as well as the 
pooled rate across each sub-region and its correspond-
ing 95% confidence intervals (Cl). A test of heterogeneity 
of the data obtained for the different countries showed 
a high level of inconsistency (I2 > 50%) for countries in 
 Eastern Africa and Western Africa, thus a random effect 
model was used in all the meta-analysis. Sensitivity anal-
yses were conducted using similar methods adopted by 
Patsopoulos and colleagues [15], which involves compar-
ing the pooled rate before and after eliminating countries 
with outliers one at a time. The percentage of observed 
total variation across countries (I2) was not computed for 
Southern and Central Africa due to low sample size.

Results
Figure 2 presents a forest plot of perinatal mortality rate 
per 1000 births in the 4 sub-regions of SSA. The pooled 
rate across 21 countries in SSA was 34.7 (95% CI: 32.6, 
36.8).

Eastern Africa
The pooled estimate of perinatal mortality rate for  Eastern 
Africa was 34.5 (95% CI: 32.2, 36.8). Tanzania (39.5 [95% 
CI: 35.8, 43.4]), Burundi (38.2 [95% CI: 35.0, 41.5]) and 
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Mozambique (37.8 [95% CI: 34.4, 41.4]) reported the high-
est perinatal mortality rate across the sub-region. However, 
the rate reported was not significant because their confi-
dence interval overlapped with the pooled sub-regional 
estimate.  While Kenya (28.7 [95% CI: 25.4, 32.1]) reported 
the lowest perinatal mortality rate in the sub-region.

Western Africa
The pooled estimate of perinatal mortality rate for West-
ern Africa was 35.7 (95% CI: 32.2, 39.3). Nigeria (40.9 
[95% CI: 38.3, 43.2]) reported the highest perinatal mor-
tality rate within the region. Sierra Leone (38.8 [95% CI: 
35.4, 42.4]), Ghana (38.3 [95% CI: 33.5, 43.5]) and Senegal 
(37.9 [95% CI: 33.3, 42.9]) also reported high perinatal 
mortality rate within the sub-region, though the rate were 
not significant.

Southern Africa
The pooled estimate of perinatal mortality rate for South-
ern Africa was 30.3 (95% CI: 26.5, 34.0). Lesotho reported 

a perinatal mortality rate of 49.6 (95% CI: 42.3, 57.8), 
while Namibia reported 24 (95% CI: 20, 29). Lesotho also 
reported the highest perinatal mortality rate across the 21 
SSA countries analysed.

Central Africa
The pooled estimate of perinatal mortality rate for Central 
Africa was 30.7 (95% CI: 28.0, 33.3). Of the two  countries 
analysed in the sub-region, Equatorial Guinea (37.3 
[95% CI: 30.5, 45.1]) reported a higher rate of perinatal 
 mortality.

Discussion
The estimate for perinatal mortality within SSA was 34.7 
per 1000 births. The pooled sub-regional estimates for 
Eastern, Western, Southern and Central Africa were 34.5, 
35.7, 30.3 and 30.7 per 1000 births, respectively. Explor-
ing perinatal mortality on a sub-regional level provides a 
closer view into the inter-country differences in the bur-
den of disease in order to promote policy prioritization in 

Figure 1: Flow chart for country selection.
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high burden countries. Countries within each sub-region 
have experienced socio-political, economic and cultural 
events that could influence child survival differently. 
Countries such as Lesotho in Southern Africa, Nigeria in 
West Africa, Tanzania in East Africa and Equatorial Guinea 
in Central Africa reported the highest perinatal mortality 
rate within each sub-region.

Developing countries have reported higher perinatal 
mortality rate globally [1]. The situation is particularly 
critical within sub-regions in SSA where most countries 
have a poor health service delivery system due to conflict, 
lack of political commitment and a weak health care sys-
tem [16, 17]. Countries in SSA have experienced conflicts 
in recent years. Studies have shown that conflict serves 
as a barrier to facility-based deliveries and often results 
in the destruction of health infrastructure and a lack of 
skilled health personnel, leading to an increase in the risk 
of perinatal mortality due to unassisted births and a lack 
of timely provision of life saving emergency perinatal ser-
vices [18, 19]. To address the health inequality caused by 

conflict within SSA countries, there is a need for proper 
health infrastructure, equipment, medicines and skilled 
health personnel.

In this study, Lesotho reported the highest rate of peri-
natal mortality in SSA. Though Lesotho has achieved great 
strides in improving its health indicators [20], the country 
has also experienced high perinatal mortality rate, which 
might be due to the high HIV prevalence in the country 
[21]. Lesotho has one of the highest rates for HIV globally 
and the second highest in SSA [22]. The interaction of HIV 
with other maternal infections during pregnancy results 
in poor birth outcomes [23] as pregnancy accelerates the 
progression of infections due to its immunosuppressive 
effect [24]. Studies have shown that maternal HIV status 
leads to an increased risk of stillbirth and death in the 
neonatal period [23, 24, 25]. Studies have also shown that 
HIV-positive mothers are more likely to have low birth 
weight neonates than HIV-negative mothers [23, 26, 27], 
with low birth weight being an established risk factor for 
neonatal deaths [28, 29, 30]. However, it is worth noting 

Table 1: Countries of the different sub-regions in SSA and their mortality indicators.

Country Year of 
DHS

Number of 
stillbirths

Number of 
early neonatal 

deaths

Number of 
pregnancies of 

7+ months’

Eastern Africa

Burundi 2016 313 215 13835

Ethiopia 2016 130 236 11071

Kenya 2014 126 146 9484

Malawi 2015 236 378 17485

Mozambique 2011 127 320 11831

Rwanda 2014 125 114 8129

Uganda 2016 251 330 15437

Tanzania 2015 187 214 10163

Zambia 2013 180 247 13563

Zimbabwe 2015 77 140 6437

Western Africa

Gambia 2013 89 151 7995

Ghana 2014 81 140 5776

Liberia 2013 70 129 6572

Niger 2012 225 229 13571

Nigeria 2013 396 925 32224

Senegal 2016 133 102 6206

Sierra Leone 2013 100 377 12298

Southern Africa

Lesotho 2014 74 84 3184

Namibia 2013 39 77 4843

Central Africa

Angola 2015 104 292 13380

Equatorial Guinea 2011 22 79 2709
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Namibia and Swaziland also have high HIV prevalence but 
have maintained a lower perinatal mortality rate. Hence, 
there is a need for further research into the reason for the 
higher perinatal mortality observed in Lesotho to inform 
targeted interventions.

In this study, Nigeria reported the highest perinatal 
mortality rate in West Africa and the second highest in 
SSA. With 68% of the population living on less than $1.25 
per day and 86.9 million of its 180 million inhabitants liv-
ing in extreme poverty [31, 32], the high level of perina-
tal mortality in Nigeria could be a result of poverty in the 
country. Poverty remains an underlying factor associated 
with poor birth outcomes, and studies have shown a sig-
nificant association between poverty and perinatal mortal-
ity [33, 34]. Poverty is multidimensional, with economic, 
political, social, governance, health and environmental 
components that influence child survival at the individ-
ual, household and societal level [35, 36]. Poverty results 
in the inability to afford health care costs, which leads to 
poor utilization of health care services, thus increasing 
the risk of perinatal mortality. Therefore, addressing pov-
erty with a target to reduce child mortality, especially in 

the perinatal period, is critical to improving child survival 
among vulnerable sub-populations in Nigeria and SSA.

SSA has experienced climate change, which is associated 
with an increased incidence of vector-borne infectious dis-
eases, such as malaria [37]. The risk of malaria has been 
reported as high across countries in all sub-regions of SSA 
and has been exacerbated by human factors [38]. Malaria 
infection during pregnancy is a major public health prob-
lem in SSA and is known to be associated with higher rates 
of stillbirth, premature delivery, low-birth-weight neo-
nates and neonatal death [39]. The link between malaria 
and perinatal mortality has been widely researched [39, 
40, 41]. A systematic review of 117 studies reported 
a higher perinatal mortality rate in malaria endemic 
countries than in non-endemic countries [42]. However, 
malaria-induced perinatal deaths have declined in high 
burden countries within SSA due to current preventative 
measures, such as providing pregnant women with insec-
ticide-treated bed nets (ITN) and intermittent preventive 
treatment (IPT) with antimalarial medications [43]. WHO 
recommends that women receive at least 3 doses of IPT 
with sulfadoxine-pyrimethamine (SP) during pregnancy, 

Figure 2: Perinatal mortality rate per 1000 births in the 4 sub-regions of SSA.
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with each dose being given at least 1 month apart start-
ing from the second trimester and safely administered up 
until the time of delivery. This will result in further decline 
in perinatal mortality in all areas with moderate to high 
malaria transmission in SSA [44].

Other unfavourable climatic conditions, such as 
droughts, are frequent and severe in many countries of 
Eastern and Southern Africa [45]. During drought peri-
ods, water becomes scarce and pregnant women are most 
likely to resort to unsafe water sources, making them 
more vulnerable to waterborne diseases, such as cholera 
and diarrhoea, which are known causes of perinatal mor-
tality [46–49]. Additionally, during periods of droughts, 
food production is greatly affected, which could lead to 
malnutrition—an indirect cause of perinatal mortality 
[50]. Previous studies conducted on the impact of mater-
nal nutrition on birth outcomes reported suboptimal 
maternal nutrition results in intra-uterine growth restric-
tion (IUGR) and low birth weight, which are also known 
risk factors for perinatal mortality [50, 51, 52].

In general, addressing perinatal mortality within the 
sub-regions of SSA would involve coordinated national 
and international efforts by governments and non-govern-
mental organisations, as well as strengthening individual 
countries healthcare systems. The removal of financial 
barriers to the utilization of healthcare services during 
pregnancy and facility-based deliveries would improve 
access to quality antenatal, delivery and postnatal care. 
Additionally, the inclusion of a strong newborn compo-
nent in emergency preparedness and response plans for 
countries experiencing political instability, conflicts, cli-
mate change and other potentially destabilizing condi-
tions is highly needed.

This study has a number of strengths. First, the DHS 
are nationally representative and population based with 
a large sample size. Second, this study showed the distri-
bution of perinatal mortality across countries in SSA to 
inform regional policy prioritization among high burden 
countries. However, the study was limited as some SSA 
countries were not included because they had no recent 
DHS data (2010–2016) or had no comprehensive data on 
the perinatal mortality indicators. Second, only two coun-
tries in Central Africa met the inclusion criteria; hence, 
the pooled estimate for Central Africa might not be rep-
resentative of the sub-region. Third, the test of heteroge-
neity for Southern and Central Africa yielded no estimate 
due to low sample size within these sub-regions; hence, 
we are unable to establish true heterogeneity between the 
countries in Southern and Central Africa. Furthermore, 
most of the explanations provided for the higher rate of 
perinatal mortality in certain countries are shared across 
SSA countries; hence, more research is needed to ascertain 
the country-specific reasons for the higher rates observed.

Conclusion
This study reveals the countries within SSA with the high-
est perinatal mortality rates. To address perinatal mortal-
ity in SSA, strategies should focus on community-based 
mobilization of women to seek adequate antenatal care 

services and facility-based deliveries, as well as improved 
nutrition, up-to-date immunizations and healthy water, 
sanitation and hygiene practices. These interventions 
will reduce perinatal mortality in SSA, thereby setting 
the region on the path to achieving the SDG target by 
2030.
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