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4.1  Introduction

Perinatal death remains a common pregnancy outcome in 
developing countries. The developing parts of the world, 
presently re-classified into low-income and lower middle- 
income countries, are characterised by large population, poor 
socio-economic indices and low expenditure on health. The 
proportion of the population living on less than $1 per day, as 

at 2013, was 43.6% for low-income countries, compared to 
less than 2.0% for high-income countries [1]. Similarly, the 
expenditure on health as a percentage of Gross Domestic 
Product (as at 2012) was 2.9% for low-income countries, 
compared with 9.6% for high-income countries [1]. It is not 
surprising, therefore, that the perinatal mortality rate in the 
developing world is close to 50 per 1000 births, compared to 
about 10 per 1000 births in the developed world [2].

The perinatal mortality rate is a sensitive index of socio- 
economic development and quality of prenatal, delivery and 
early infant care practices available in a community. In addi-
tion, perinatal mortality is a major contributor to overall 
childhood mortality [3]. Recent estimates suggest that 75% 
of all neonatal deaths occur during the first week of life and 
perinatal mortality accounts for about 45% of under-five 
mortality globally [4]. According to the World Health 
Organization (WHO), the perinatal period extends from the 
22nd week of pregnancy till the end of the first week of life 
[5], and this is the most vulnerable period in life when the 
foetus may have difficulty transiting to independent extra- 
uterine life. Perinatal deaths encompass foetal deaths (still 
births) and early neonatal deaths (neonatal deaths in the first 
7 days of life). Each year, close to 7 million perinatal deaths 
occur worldwide (3 to 4 million stillbirths and 3 million early 
neonatal deaths), with close to 99% of these deaths occurring 
in the low- and middle-income parts of the world [6].

The demographic picture of most developing countries 
provides a background to poor reproductive health indices 
and the unusually high perinatal mortality. For example, 
Nigeria has a current population of over 190 million people 
(2017) (ref), with a woman having an average of six births 
during her reproductive years. Adolescents account for 22% 
of the population with an adolescent fertility rate of 122 per 
1000. The current contraceptive prevalence rate in Nigeria is 
only 15% (ref). In spite of the fact that 46% of the population 
reside in the urban parts of Nigeria, over 60% of babies are 
delivered outside health facilities with 38% skilled atten-
dance at birth [7]. This implies that the lack of quality repro-
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Learning Objectives
At the conclusion of this chapter, the reader will be 
able to:

• Define perinatal mortality and perinatal mortality rate.
• Describe the epidemiology of stillbirths and early 

neonatal mortality across continents and across 
parts of the developing world.

• Itemise the predisposing factors in perinatal 
mortality.

• List the common causes of perinatal mortality 
(maternal and foetal) in the developing world.

• Describe specific effective preventive measures for 
perinatal mortality in the developing world.

• Identify key global interventions targeted at pre-
venting perinatal and neonatal mortality in the 
developing world.
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ductive health care services and the unfavourable 
socio-economic environment contribute to the high perinatal 
mortality. The need to reduce this alarmingly high perinatal 
death rate is a critical concern in the developing world [8, 9].

This chapter aims to highlight the pattern of perinatal 
mortality in low- and middle-income countries with empha-
sis on the common risk factors and known etiological factors 
for perinatal deaths. Evidence-based preventive measures 
and interventions which are applicable to the developing 
world situation will be discussed.

4.2  Definitions

Perinatal mortality is the combination of foetal deaths (or 
still births) and early neonatal deaths. The stillbirth rate 
(SBR) is defined as the number of foetal deaths prior to or 
during labour per 1000 total births, while the early neonatal 
death rate (ENDR) refers to the number of deaths occurring 
within the first week of life per 1000 live births. Therefore, 
the perinatal mortality rate (PNMR) is defined as the total 
number of stillbirths and early neonatal deaths per 1000 total 
births. Foetal death refers to death of a product of human 
conception occurring after 20 weeks of gestation but prior to 
the complete expulsion or extraction from the mother. 
According to the 10th Edition of the International 
Classification of Diseases (ICD-10), foetal deaths are sub- 
divided into early (22 to 27 weeks gestation, weight > 500 g, 
crown-rump-length ≥ 25 cm) or late (≥28 weeks of gesta-
tion, weight  ≥  1000  g, crown-rump-length  ≥  35  cm). 
Therefore, foetal deaths at 22 weeks gestation or more defines 
stillbirth while the foetal deaths before 22 weeks gestation or 
weight less than 500 g define miscarriages [10, 11]. However, 
the definition of stillbirth using the gestational age and foetal 
weight at birth varies in different regions of the world, and 
this contributes to the variation of perinatal mortality rates 
recorded in the different regions of the world. For instance, 
whilst foetal viability is defined by 20 weeks of gestation or 
500 g birth weight in the developed world, 28 weeks of gesta-
tion and above or birth weight of 700 g and above is used in 
developing countries. The definition accepted in various 
parts of the world depends on cultural disposition to foetal 
losses, definitions of foetal viability and availability of vital 
health statistics such as birth rates and death rates. Therefore, 
to facilitate international comparability of data, the World 
Health Organization uses the definition spanning 28 weeks of 
gestation to the first 7 days of life for perinatal deaths [10].

4.3  Incidence of Perinatal Mortality

Perinatal mortality rates vary from place to place in all regions 
of the world. In addition to the accepted definition of terms, 
the difference in PNMR is related to the socio- economic con-
ditions and availability of acceptable qualitative medical ser-
vices. According to the World Health Organization, PNMR 
was highest in the poorest parts of the world (Africa, Asia and 
Oceania), where it varied between 42/1000 and 56/1000 
births, compared with richer parts of the world (Latin 
America, Europe and North Americas), where PNMR varied 
between 7/1000 births and 20/1000 births [12].

The pattern of PNMR in some African countries is shown 
in Table 4.1. The more developed countries in northern and 
southern Africa have relatively lower perinatal mortality 
rates when compared with countries in the eastern and west-
ern parts of the continent.

Table 4.1 Pattern of perinatal mortality rates (PNMR), stillbirth rates 
(SBR) and neonatal mortality rates (NMR) in some African countries

Countries
PNMR/1000
births

SBR/1000
births (2009)

NMR/1000
live births (2012)

Egypt 28 (2008) 13 12
Ethiopia 46 (2011) 26 29
Ghana 39 (2008) 22 28
Kenya 37 (2009) 22 27
Lesotho 54 (2009) 25 45
Malawi 40 (2010) 24 24
Mali 47 (2006) 23 42
Mozambique 38 (2011) 28 30
Niger 33 (2012) 23 28
Nigeria 39 (2008) 42 39
Senegal 38 (2011) 34 24
Tanzania 36 (2010) 26 21
Zambia 38 (2007) 26 29

Adapted from: www.who.int/maternal_child_adolescent/epidemiol-
ogy/profiles/maternal/en/

Table 4.2 Pattern of perinatal mortality rates (PNMR) reported from 
health facilities in parts of Nigeria

City
Year of
publication

PNMR/1000
births

Ibadan [13] 1982 86.9
Sagamu [14] 1994 119.9
Ilesha [15] 2003 77
Enugu [16] 2007 133.9
Lagos [17] 2011 84.6
Abakaliki/Port Harcourt [18] 2011 62.7
Lagos/Abuja/Katsina [19] 2011 78
Ilorin [20] 2012 81
Abuja [21] 2014 60.4
Katsina [22] 2014 130
Eku, Delta [23] 2014 94.1
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The 2013 Demographic and Health Survey in Nigeria 
showed that the regional PNMR for the southwest, southeast, 
south-south, northwest, northeast and north-central zones 
were 42/1000, 36/1000, 37/1000, 44/1000, 45/1000 and 
34/1000, respectively. In addition, hospital-based perinatal 
mortality rates recorded from different parts of Nigeria, as 
shown in Table  4.2, showed that most perinatal mortality 
rates varied between 60/1000 births and 134/1000 births 
over the years. These are not remarkably different from the 
range of rates reported from other parts of the developing 
world. A multi-centre study conducted in Burkina Faso, Cote 
d’Ivoire, Mali, Mauritania, Niger and Senegal reported a 
mean perinatal mortality rate of 42/1000 [24] and 118/1000 
from Kenya [25]. Interestingly, the current trend of PNMR 
reported from countries in Africa (Table 4.1) shows no con-
sistent pattern across the board.

While there is no strong evidence on which to base these 
observations, it is plausible that there had been deliberate 
efforts at tackling the problem of high perinatal mortality in 
most places, but the degree of success recorded in countries 
varies. Unfortunately, recent investigations suggest that the 
perinatal mortality rate in some parts of Nigeria may be ris-
ing. PNMR recorded in Ilesha, southwest Nigeria, rose from 
57.8/1000 in 1995 to 77.03/1000 in 2003 [15, 26]. Similarly, 
the rate has not changed remarkably in Lagos, from 
84.4/1000  in 2004 to 84.6/1000  in 2011 [17, 27]. These 
observations underscore the persistently high perinatal mor-
tality rates in parts of Nigeria.

4.4  Epidemiology of Perinatal Deaths

Globally, about 2.6 million children die in the first 28 days of 
life, and a similar number are stillborn [28]. Over 98% of 
these perinatal deaths occur in low- and middle-income 
countries. Unfortunately, most of these deaths are unre-
corded because they occur in parts of the world where vital 
statistics are poorly kept, and notifications of perinatal deaths 
are rarely made for socio-cultural reasons [29]. This implies 
that the figures presently used for local and international epi-
demiology, and for planning interventions, may indeed be 
under-estimations.

In 2015, for every 1000 total births, 18.4 babies were 
delivered stillborn and two-thirds of these stillbirths occurred 
following intrapartum complications. Although the bulk of 
these stillbirths occur in low- and middle-income countries, 
for example 28/1000  in sub-Saharan Africa, high-income 
countries are not spared as the stillbirth rates vary between 
1.3/1000 and 8/1000 births [30]. This implies that stillbirth 
is a global problem and that there is a need for global atten-
tion to reduce the scourge of this important perinatal health 
issue. The global stillbirth rate declined from 22.1/1000 

births in 1995 to 18.9/1000 births in 2009, representing a 
14% decline.

Table 4.3 shows the rate of decline in stillbirth rates in 
different parts of the world. In low- and middle-income 
countries, the greatest rate of decline in stillbirth rates 
occurred in South East Asia and the Western Pacific 
regions, compared to Africa and the Americas. The still-
birth rates appear to remain high in parts of the world 
where access to quality perinatal health care is poor, with 
inequity in the distribution of the available health resources, 
poor maternal health indices such as fertility rates, contra-
ceptive use and skilled attendance at birth. Therefore, it is 
not surprising that more recent literature shows that more 
than three-quarters of global stillbirths occur in sub-Saha-
ran Africa (40.5%) and South Asia (36.9%), while the 
remaining one-quarter was spread across the other regions 
of the world [11].

A lot still needs to be done to further reduce neonatal 
deaths to 12/1000 live births by the year 2030, according to 
the tenets of the Sustainable Development Goals [4]. In 
2013, the neonatal mortality rates were highest in Africa 
(30.5/1000), South East Asia (25.9/1000) and the Eastern 
Mediterranean (25.8/1000). On the other hand, the Western 
Pacific, the Americas and Europe recorded significantly 
lower neonatal mortality rates (8.4/1000, 7.6/1000 and 
6.1/1000, respectively) during the same period. Although 
significant progress has been made from the 1990 neonatal 
mortality rates, the bulk of the countries with a neonatal mor-
tality rate above 30/1000 births in 2013 are in the African 
region [1]. Apart from prematurity and its complications, 
severe intrapartum events are the next leading causes of neo-
natal deaths, constituting 11% of childhood deaths. These 
severe intrapartum events unarguably comprise foetal 
hypoxia, perinatal asphyxia and birth injuries. The slowest 
progress in the reduction of neonatal deaths was made with 
regard to prematurity and sepsis [31, 32]. This implies that 
with more efforts directed at severe intrapartum events, both 
stillbirths and early neonatal deaths will be further reduced. 
With the advent of the Sustainable Development Goals, the 
2030 target is to achieve national neonatal mortality rates of 
20/1000 live births or fewer. While a hundred countries glob-

Table 4.3 Changes in Stillbirth rates between 1995 and 2009 in differ-
ent regions of the world

Regions

Stillbirth rates 
(per 1000 total 
births) 1995

Stillbirth rates 
(per 1000 total 
births) 2009

Africa 31.0 28.1
Americas 9.8 7.0
East Mediterranean 29.7 27.2
Europe 8.1 6.3
South East Asia 25.9 22.0
Western Pacific 17.4 10.2

4 Preventing Perinatal Mortality in the Developing Countries



26

ally had already met the stated target, 29 countries, which are 
in the low-income countries category, will have to double 
their rates of progress in order to meet that target. The 
national stillbirth rate is also targeted at 12/1000 total births 
or fewer. This translates into reducing stillbirths from 2.6 
million to 1.1 million and this feat requires 56 countries to at 
least double their rate of progress [33, 34].

4.5  Factors Predisposing to Perinatal 
Mortality

Perinatal deaths, world over, occur as a result of poor health 
care during pregnancy, during labour and delivery, and 
immediately after child birth. Factors contributing to poor 
maternity and early neonatal care are similar across the 
globe, although with varying frequencies and relative import. 
These factors can be classified as follows:

4.5.1  Environmental Factors

Rural or urban slum residence is characterised by poor hous-
ing with poor environmental hygiene as a result of poor 
refuse and sewage disposal and poor supply of safe water. 
All these factors predispose to infections in pregnancy, which 
may adversely affect the foetus in utero or the baby soon 
after birth. Getting prompt and adequate health care in rural 
or urban slum settings may also be impaired by poor trans-
portation (caused by bad roads or difficult water ways), lack 
of electricity and water supply, lack of facilities for emer-
gency obstetric and neonatal care, as well as personnel with 
adequate expertise [35]. Other important factors which may 
predispose to perinatal death include poverty, ignorance, 
harmful cultural practices and religious beliefs, all of which 
ultimately affect health care-seeking practices. Poor nutri-
tion also contributes remarkably to morbidities in pregnancy, 
resulting in perinatal losses [36]. The effect of unfavourable 
health-related policy reforms has been documented to 
adversely influence human behaviour, particularly with 
regard to accessing health care, and this worsens perinatal 
loss in a developing economy [26].

4.5.2  Biosocial Factors

Extremes of reproductive age (less than 20 and greater 
than 35 years) are known to be associated with poor perinatal 
outcomes arising from complications such as hypertensive dis-
eases, malnutrition, malaria and anaemia. These complications 

may explain the higher frequencies of perinatal loss among 
women in those age groups [37]. Indeed, the best perinatal 
outcome is obtained among mothers aged between 20 and 
24 years. Similarly, high parity (i.e. greater than four deliv-
eries), elderly primigravida and very young primigravida 
are at increased risk of pregnancy and labour complications, 
which, in turn, increase their risk of perinatal mortality [38, 
39]. Pregnant women in the lower social classes are most at 
risk of perinatal deaths compared with the other social 
classes due to factors such as poverty, ignorance and poor 
access to helpful health information. The overall effects of 
these factors include increased risk of poor nutrition, anae-
mia, infections and poor utilisation of available health 
resources. Neonatal tetanus is a good example of a leading 
cause of perinatal mortality in low-income and lower-mid-
dle-income countries, which is closely related to low socio-
economic status of families. Tetanus is a major contributor 
to perinatal deaths in Nigeria and other developing coun-
tries [40, 41]. Mothers of newborn infants with tetanus in 
various parts of Nigeria have been repeatedly shown to be 
poor with no record of quality prenatal care, lack of ade-
quate immunisation against tetanus during pregnancy and 
childbirth in unhygienic environments [42–44]. Similarly, 
mothers who did not register for facility-based prenatal care 
(unbooked) are more vulnerable to perinatal mortality com-
pared with booked mothers [45]. In addition, both maternal 
obesity and short stature predispose to perinatal deaths 
through difficult labour and the various associated mechani-
cal and hypoxic injuries in the baby [46, 47]. Birth weight 
and intra-uterine growth status also contribute to perinatal 
deaths. Babies with extremes of abnormal birth weight (low 
birth weight and macrosomic babies) and extremes of 
abnormal intra-uterine growth (small for gestational age or 
large for gestational age babies) have higher risks of com-
plications, which frequently result in perinatal mortality 
[48].

4.5.3  Obstetric and Gynaecological Factors

Poor utilisation of family planning services, antenatal care 
services and quality delivery services characterise low- and 
middle-income countries, where economic indices are poor 
and fertility rate per woman is high, as shown in Table 4.4.

Previous abortion increases the risk of perinatal death in 
subsequent pregnancies [49]. Other important obstetric and 
gynaecological determinants of perinatal death include preg-
nancy complications, such as antepartum haemorrhage, 
abnormal labour and assisted deliveries. Assisted deliveries 
contribute to high perinatal mortality through higher risk of 
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mechanical injuries to viscera and concealed haemorrhages. 
Other obstetric and gynaecological disorders predisposing to 
perinatal mortality include severe maternal or intrauterine 
infection, malposition, malpresentation and abnormal labour, 
which predispose to preterm birth and low birth weight with 
various complications such as perinatal asphyxia, intraven-
tricular haemorrhage, idiopathic respiratory distress, hypo-
thermia, hypoglycaemia, recurrent apnoea and septicaemia 
[50, 51].

4.6  Causes of Perinatal Mortality

The causes of perinatal mortality may be broadly classified 
into direct and indirect: the former are mainly medical disor-
ders in the mother, foetus or baby, which may cause foetal or 
early neonatal death. The indirect causes are biological, cul-
tural, socio-economic and anthropological problems, which 
enhance the occurrence and effects of the direct causes of 
perinatal death. The two classes of causes of perinatal deaths 
are usually interwoven, such that it is difficult in the develop-
ing world to ascribe perinatal death to a single factor. 
Unfortunately, most cases of foetal or neonatal death occur 
outside the hospital; thus, the exact causes of the foetal death 
may not be known.

4.6.1  Direct Causes

4.6.1.1  Prolonged Obstructed Labour
This is common in developing countries for reasons such as 
poor attendance of antenatal care and poor utilisation of 
quality delivery services [52]. The obstruction to foetal pas-
sage frequently follows cephalopelvic disproportion, either 
from contracted pelvis or a relatively big baby. The strong 

uterine contractions over a long period of time impair pla-
cental functions and cause intrapartum foetal hypoxic- 
ischaemic injury and perinatal asphyxia.

4.6.1.2  Anaemia and Malnutrition
Malaria, iron and folate deficiency, and haemoglobinopa-
thies are common causes of anaemia and malnutrition in 
pregnancy. These factors cause placental dysfunction, impair 
nutrient supply to the foetus and cause restriction of foetal 
growth, thus predisposing to poor pregnancy outcomes [36]. 
The leading and synergistic roles of malaria, malnutrition 
and anaemia in the aetiology of intrauterine growth restric-
tion and preterm delivery are well known [53]. Added to this 
burden is HIV infection, which further enhances the suscep-
tibility of the placenta to the effects of malaria in pregnancy 
[54]. In addition, perinatal death from maternal anaemia in 
pregnancy is associated with foetal anaemia, premature 
labour, low birth weight and intrapartum hypoxia, causing 
stillbirth or early neonatal death [55]. Obesity is also becom-
ing a matter of concern in the developing world despite 
widespread under-nutrition, due to westernisation of life 
styles and increasing consumption of unhealthy foods. 
Maternal obesity is associated with higher risk of hyperten-
sive disorders in pregnancy, shoulder dystocia, foetal dis-
tress, stillbirth and early neonatal death from severe perinatal 
asphyxia [47].

4.6.1.3  Hypertensive Diseases of Pregnancy
Pre-eclampsia, eclampsia and pre-gestational essential 
hypertension are associated with higher rates of perinatal 
mortality. Eclampsia has been shown to cause more still-
births than early neonatal deaths in Nigeria [56]. Perinatal 
death rate increases with the severity of the disease, and 
inversely with the gestational age at the onset of the disease 
[57, 58]. High perinatal loss in hypertensive diseases is 

Table 4.4 Socio-economic and obstetric care indices in different areas of the world

Countries

Total Fertility 
Rate per 
woman 
(2013)

Population 
living on < $1 
per Day 
(2013)

Population 
living in 
urbanised areas 
(%) (2013)

Unmet need 
for Family 
planning 
(%) (2014)

Contraceptive 
prevalence 
(%) (2013)

Antenatal Care 
coverage – at 
least 4 visits 
(%) (2014)

Births attended 
by skilled 
personnel (%) 
(2014)

Births by 
Caesarean       
Section 
(%) (2014)

Africa 4.9 47.0 38 24 28 48 51 4
Americas 2.1 2.7 80 9 74 90 96 38
South East 
Asia

2.4 23.9 35 13 60 70 68 10

Europe 1.7 <2.0 71 10 68 – 98 25
East 
Mediterranean

3.1 8.9 51 18 48 48 67 22

West Pacific 1.8 6.4 56 6 80 – 96 25

Adapted from the World Health Statistics 2015 [1]
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related to macro-vascular damage, impaired placental blood 
flow or premature placental separation. These factors cause 
intrauterine hypoxia, intrauterine growth restriction and pre-
term delivery [59].

4.6.1.4  Antepartum Haemorrhage
Bleeding in pregnancy predisposes to perinatal death [60] 
from compromised foetal circulation, anaemia and intra- 
uterine hypoxia. Placental abruption, in particular, causes 
premature delivery in settings equipped for emergency 
obstetric practice, or intra-uterine death where such facilities 
are lacking. Other associated complications of haemorrhage 
which may contribute to perinatal deaths include congenital 
malformations (where bleeding occurs early in pregnancy), 
intra-uterine hypoxia resulting in perinatal asphyxia, neona-
tal anaemia and early-onset sepsis. The latter conditions may 
cause perinatal deaths from shock, congestive cardiac failure 
or multiple organ failure.

4.6.1.5  Diabetes Mellitus in Pregnancy
Sudden and unexplained foetal and early neonatal death 
occurs in about 30% of pregnancies complicated by diabetes 
mellitus [61]. However, improved hospital-based care for 
diabetes in pregnancy has drastically reduced the risk of 
associated adverse perinatal outcome. Although gestational 
diabetes increases the risk of preterm delivery [62], the peri-
natal mortality rate is higher among women with pre- 
gestational diabetes mellitus, especially when it is poorly 
controlled, compared with the gestational type [63]. In addi-
tion to the known co-existence of diabetes in pregnancy and 
hypertensive disorders [64], the common complications of 
diabetes mellitus in pregnancy which contribute to perinatal 
death include hydramnios, hydrops fetalis, congenital 
 malformations, particularly of the intestine and heart, foetal 
macrosomia, intrauterine growth restriction and preterm 
birth with respiratory distress syndrome. Perinatal asphyxia 
and other forms of birth injury may be caused by difficulty 
delivery as a result of foetal macrosomia. However, foetal 
macrosomia is not universal in diabetes during pregnancy, as 
foetal size depends on the degree of glycaemic control and 
integrity of utero-placental circulation. With poor glycaemic 
control of diabetes in pregnancy, microvascular damage 
results in poor placental blood flow and secondary intra- 
uterine growth restriction. Both macrosomia and small-for- 
gestational age predispose to intrapartum stillbirth, and 
increased risk of early neonatal death from the complications 
of asphyxia.

4.6.1.6  Birth Trauma
Birth trauma contributes remarkably to perinatal loss, as 
factors predisposing babies to birth trauma such as macro-
somia, cephalopelvic disproportion, shoulder dystocia, pro-
longed or difficult labour, precipitous delivery, abnormal 

presentations and instrumental delivery are frequent obstet-
ric occurrences in parts of the developing world [65]. Soft 
tissue injuries are more frequently associated with perinatal 
deaths compared to bony or neuronal injuries. Soft tissue 
injuries such as intraventricular, cephalohaematoma, sub-
galeal haemorrhage and visceral rupture, particularly adre-
nal gland rupture, may also cause life-threatening 
complications.

4.6.1.7  Infections
Apart from causing systemic inflammatory response, which 
may be harmful to the mother and the foetus through circula-
tory failure and multi-organ failure, systemic bacterial sepsis 
in pregnancy may cause perinatal death through anaemia and 
intra-uterine hypoxia. Localised infections in the gastroin-
testinal and genitourinary tract are also known to precipitate 
preterm delivery [66]. Prolonged rupture of foetal mem-
branes or preterm premature rupture of membranes cause 
ascending intra-uterine infections, which predispose to peri-
natal deaths [67]. Intra-uterine infection with TORCHES 
organisms (Rubella, Toxoplasma gondi, Treponema palli-
dum, Herpes simplex and Epstein-Barr virus) are common in 
the developing world due to poor hygiene and poverty. These 
organisms are capable of causing perinatal deaths through 
severe congenital malformations, intrauterine growth restric-
tion and preterm delivery. Perinatal HIV infection is impor-
tant because it causes embryopathy and congenital 
malformations, with remarkably higher risk of perinatal 
mortality from intrauterine growth restriction and preterm 
delivery. Pregnant women who are sero-positive for HIV 
have been shown to be more likely to have preterm delivery, 
low-birth-weight babies, intrauterine growth restriction and 
perinatal mortality [68].

4.6.1.8  Prematurity
Perinatal death is jointly influenced by birth weight and 
gestational age. Perinatal mortality has an inverse relation-
ship with gestational age and birth weight. Indeed, perina-
tal mortality increases in very preterm (less than 34 weeks) 
and very-low-birth-weight babies (less than 1500  g). 
Preterm delivery has been shown to be the leading single 
cause of perinatal deaths in the developing world, with con-
tribution as high as 40% in India [69]. These babies are 
most at risk of severe conditions such as asphyxia, respira-
tory distress syndrome, septicaemia, hyperbilirubinaemia, 
hypothermia, hypoglycaemia, intraventricular haemor-
rhage, apnoea, anaemia, congenital cardiac malformations 
and serious gastrointestinal disorders such as necrotising 
enterocolitis [48, 50, 51]. These complications often require 
highly specialised expertise, huge infrastructural support 
and intensive care facilities, which are almost non-existent 
in the parts of the world where the incidence of preterm 
birth is paradoxically high. Therefore, preterm birth is 
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associated with a high rate of perinatal death in the devel-
oping countries.

4.6.1.9  Intrauterine Growth Restriction
Intrauterine growth restriction is an important cause of peri-
natal mortality [6, 70]. Many maternal diseases in pregnancy 
which affect the utero-placental circulation cause intrauter-
ine growth restriction. Other causes include specific intrinsic 
foetal disorders such as chromosomal anomalies, particu-
larly the trisomies. High perinatal loss associated with IUGR 
is usually due to intrapartum asphyxia, hypoglycaemia, 
hypothermia, hyperviscosity syndrome from polycythaemia, 
hyperbilirubinaemia and congenital malformations, particu-
larly, of the heart.

4.6.1.10  Malpresentation
Breech presentation is the commonest abnormal presentation 
and, like others such as shoulder, face, brow, transverse and 
cord presentation, accounts for high perinatal loss. 
Malpresentation may be a cause of prolonged or obstructed 
labour with a significant risk of intrapartum hypoxia, 
asphyxia and mechanical birth injuries. Inappropriate mode 
of delivery may contribute to high perinatal loss associated 
with malpresentation. This is because babies with abnormal 
presentations are usually risky to deliver, and experienced 
and well-trained obstetricians are required. The lack of the 
required equipment, and scarcity of highly skilled special-
ists, increase perinatal mortality in babies with 
malpresentation.

4.6.1.11  Perinatal Asphyxia
Most cases of stillbirth are caused by severe intrapartum 
events. Foetal loss in labour usually occurs as a result of 
intrapartum hypoxia due to sudden oxygen deprivation to the 
foetus, usually from severe compromise of the  utero- placental 
circuit. Therefore, complications of pregnancy and labour 
such as hypoxic maternal conditions, post-maturity, intrapar-
tum bleeding from placenta praevia, prolonged obstructed 
labour and malpresentation, particularly breech delivery, 
which are associated with intrapartum hypoxia, cause foetal 
death, and consequently, increased perinatal mortality.

Undue stress of labour associated with trial of labour or 
abnormal uterine action, and difficult assisted delivery, may 
be associated with stillbirth. In early neonatal life, the effects 
of perinatal asphyxia, which increase the chances of perina-
tal death, include hypoxic-ischaemic encephalopathy, 
apnoea, intracranial haemorrhage, pulmonary haemorrhage, 
cardiac failure, consumptive coagulopathy, hypothermia and 
hypoglycaemia [71].

4.6.1.12  Post Maturity
Perinatal loss in pregnancies prolonged beyond 42 weeks is 
three times higher than in pregnancies ending between 38 

and 42  weeks. The decline in placental function, in some 
cases of macrosomic foetus, coupled with the stress of 
labour, makes post-term foetuses more susceptible to perina-
tal death.

4.6.2  Indirect Causes

Studies have shown that low socio-economic status is associ-
ated with increased risk of poor perinatal outcome [72]. 
Some of the reasons why the poor tend to have poorer preg-
nancy outcomes include poor access to health services, either 
in terms of physical location and transportation difficulties or 
in terms of cost, in the absence of social supports. Other fac-
tors include ignorance from poor access to helpful health 
information, poor feeding, poor hygiene, higher likelihood 
of pregnancy complications bordering on the state of mater-
nal health and poor health care-seeking behaviours [73]. In 
the developing countries where adult literacy level averages 
60% [1], it is commonplace for pregnant women to decline 
operative deliveries in the face of complicated labour. The 
rates of caesarean delivery in different parts of the world are 
depicted in Table 4.4, and the poor parts of the world (Africa 
and South East Asia) have the lowest rates of caesarean 
delivery compared to the more advanced countries. Studies 
in Nigeria have also shown the poor acceptability of caesar-
ean section by pregnant women across various parts of the 
country [74–76]. The poor acceptability of caesarean section 
cannot be separated from low maternal education and socio- 
cultural disapproval by the family. The poor acceptability of 
caesarean section has implications for perinatal survival.

The socio-economic status of the inhabitants of any coun-
try influences perinatal mortality. For instance, perinatal 
mortality is seven times higher amongst the low socio- 
economic group in India than in the higher social class [77]. 
Malnutrition and poverty serve as major factors predisposing 
to poor perinatal outcome. Maternal malnutrition may arise 
from poverty, or from food insecurity in the form of drought 
and famine during natural disasters, or occurring in situa-
tions of war, civil strife, displacement and refuge, all of 
which are common in low-income and lower-middle-income 
countries compared to upper middle- and high-income coun-
tries. Poor maternal nutrition impairs foetal nutrition, retards 
intrauterine growth and causes low birth weight. It also 
worsens the depressed immunity of pregnancy, thus, predis-
posing to infections, which may either precipitate preterm 
delivery or cause foetal death. Chronic malnutrition, espe-
cially in the form of hypovitaminosis D, predisposes to 
maternal short stature, deformed pelvic bones and contracted 
pelvis, which will ultimately predispose to obstructed labour. 
Inequity in the distribution of health resources in the poor 
parts of the world contributes to the burden of high perinatal 
mortality in such places. Compared to urban areas, rural 
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areas where the larger proportion of the population reside, 
usually lack personnel and equipment required to manage 
emergency obstetric services. Due to poor planning and inef-
ficient health policies, most skilled personnel are located in 
urban areas, particularly in the secondary and tertiary levels 
of care, where they are less needed. This pattern of distribu-
tion further reduces the chances of survival of a large number 
of babies delivered in rural and less developed areas.

Appropriate health care-seeking behaviour is strongly 
influenced by socio-economic and cultural factors, culminat-
ing in delays in receiving appropriate care. Prominent among 
these factors is the patriarchal family system in most parts of 
Africa and Asia, by which the power to take decisions on 
when to seek care, where to seek care and what type of care 
to seek rests squarely on the male head of the family [78]. 
Therefore, the pregnant woman is deprived of the right to 
take decisions concerning her health and the pregnancy. The 
decision of the family head on when to seek medical help 
may be inappropriate, or may come too late, thus predispos-
ing to poor perinatal outcomes. Even when the decision to 
seek appropriate obstetric care is eventually taken, there may 
be other confounding challenges such as transportation dif-
ficulties and lack of funds to contend with. These factors fur-
ther worsen the delay in seeking quality care, and increase 
the risk of perinatal death. In addition, certain cultures in 
some developing countries permit teenage pregnancy, and 
make facility-delivery culturally unattractive for primigrav-
ida women. Teenage girls, who are immature in height and 
pelvic size, are exposed to complications of pregnancy and 
delivery with an overall increase in perinatal loss [37]. Other 
non-specific variables indirectly contributing to perinatal 
deaths include extremes of maternal age (<18  years and 
>35 years), high parity, multiple gestation and poor utilisa-
tion of antenatal care services. Women aged 35 years or more 
have been shown to have higher risk of perinatal mortality 
from obstructed labour compared to those aged 20 to 34 years 
[79]. Similarly, expectant mothers who did not receive ante-
natal care have been shown to be at higher risk of preterm 
birth, small-for-gestational babies and perinatal mortality, 
compared with mothers who were booked for antenatal care 
[45]. In addition, birth interval between 18 and 23 months is 
associated with the lowest risk of adverse perinatal outcome 
[79]. Female genital mutilation is a strong cultural practice 
in most parts of the developing world. This practice increases 
the risk of obstructed labour due to the restrictive effect of 
the scarred vulva, and also predisposes to perinatal loss in 
poor settings in the absence of highly skilled obstetric care. 
High perinatal mortality is associated with multiple gesta-
tions as a result of higher likelihood of preterm delivery and 
low birth weight in the babies. The second twin has been 
shown to be more susceptible to severe intrapartum events 
and mortality, possibly from partial placental separation and 
cord accidents following the delivery of the first twin [80]. 

Therefore, efforts must be made to identify these indirect 
causes of perinatal loss during antenatal care, and the deliv-
ery must be supervised to minimise perinatal losses.

4.7  Prevention

4.7.1  Primary Prevention

The general population in the low- and middle-income 
countries needs to be educated about the burden of perinatal 
deaths and the methods available to tackle the problem. 
This intervention should be community based and client 
focused, using mass media methods of health campaigns. 
This intervention is meant to improve the utilisation of the 
available health services, improve health during pregnancy 
and childbirth, accept life-saving delivery methods includ-
ing caesarean section and stop harmful cultural practices, 
and to enhance maternal and neonatal outcomes of pregnan-
cies. Such a community approach to perinatal health has 
been shown to reduce maternal morbidity, neonatal mortal-
ity, stillbirth rate and perinatal mortality, and to increase 
referrals to health facilities [81]. Similarly, educational 
interventions have been shown to improve child care prac-
tices in Tanzania [82]. Family planning and birth control 
interventions are helpful with adequate child spacing, 
enhanced maternal health, better family preparedness for 
pregnancy and child birth, and better pregnancy outcomes. 
This requires outreach programmes on maternal and child 
health that will incorporate family planning services as sug-
gested [83]. Family planning services should be targeted at 
teenagers, the elderly, the excessively multiparous and those 
with short birth intervals, who are most at risk of poor peri-
natal outcome [84]. Nutritional interventions should start 
very early in childhood through adolescence, without sex 
discrimination, in order to prevent short maternal stature 
and small-for- gestational age babies, and to improve peri-
natal survival. Improved personal and environmental 
hygiene practices, both at home and in health facilities, are 
essential in the prevention of infections and infestations 
which may threaten perinatal survival [85]. The practice of 
clean birthing would reduce the risk of early-onset sepsis, 
which is a major contributor to perinatal mortality in the 
developing world.

The combination of poverty, ignorance and harmful cul-
tural practices represents a major risk factor for perinatal 
mortality. Therefore, educational qualification, social status 
and the financial empowerment of mothers should be 
enhanced to improve their health status and to reduce the risk 
of perinatal mortality. Specially packaged interventions to 
improve perinatal survival should be targeted at the socially 
disadvantaged parts of the community, using good road net-
works, and affordable and safe means of transportation.
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Furthermore, in order to effectively reduce perinatal mor-
tality, efforts should be concentrated on three levels of partici-
pants. The first level is the health team, whose members must 
receive adequate training relevant to the health needs of the 
community, and be trained to deliver health education inter-
ventions. An additional task of collecting data and disseminat-
ing information on perinatal deaths should be routinely 
performed by the health team. Second, the government agen-
cies and health policy makers must formulate appropriate poli-
cies to allow and encourage universal formal education. 
Finally, the community must be mobilised and sensitised to 
use quality and safe health services, invest in their own health, 
and raise resources to facilitate safe pregnancy and childbirth.

4.7.2  Secondary Prevention

Secondary prevention involves the prevention of perinatal 
loss through the establishment of properly organised and 
efficient antenatal care services. The early identification of 
high-risk pregnancies through an effective screening system 
and timely community-to-facility referral or inter-facility 
referral is essential. A major step towards the secondary pre-
vention of perinatal deaths is the provision of skilled health 
workers to serve hard-to-reach areas where poverty, igno-
rance and social disadvantage make accessibility of quality 
maternity services difficult. Community health workers 
have been shown to have roles in providing pregnancy and 
childbirth care, mobilising communities to embrace life-
saving interventions for care during labour and delivery, and 
changing some of the long-standing harmful practices on 
newborn care, especially for poor families [86, 87]. 
Successful actualisation of these roles requires innovative 
community based strategies and health system strengthen-
ing. The Midwives Service Scheme was introduced by the 
Nigerian government to increase accessibility to quality and 
safe obstetric care in the rural and socially disadvantaged 
parts of the country [88]. This scheme addresses the twin 
problem of inequity in the distribution of health resources, 
and poor obstetric and perinatal outcomes [89]. In addition, 
efforts should be made to engage traditional birth attendants 
in frequent training programmes, preferably, with incentives 
attached. The training of this group of care providers on safe 
clean delivery and newborn resuscitation has been shown to 
reduce neonatal mortality by almost half, though more 
efforts are required with respect to stillbirth and perinatal 
death rates [90]. With the introduction of the Focused 
Antenatal Care system, emphasis includes Birth Preparedness 
and Complications Readiness (BP/CP). This entails impor-
tant decision-making before the onset of labour. The compo-
nents include the identification of danger signs in pregnancy, 
identifying a health worker to attend labour and take safe 
decisions, saving money in preparation for delivery, arrang-

ing transport system in case referral becomes inevitable, and 
obtaining the support of the family and relations ahead of 
confinement [91]. Where home delivery is preferred, this 
can be planned ahead with the appropriate arrangements for 
prompt referral in case of emergencies. Efforts should be 
made to ensure that every delivery is supervised and attended 
by people skilled in basic live-saving skills, including neo-
natal resuscitation. It is desirable that every health worker 
should be skilled in neonatal resuscitation, particularly with 
bag and mask ventilation. This would reduce the number of 
babies lost to intrapartum hypoxia through stillbirth or early 
neonatal death. In Nigeria, some professional bodies now 
organise neonatal resuscitation training programme for 
nurse- midwives and physicians on a national scale and Help 
the Baby Breathe training programmes at the lower tiers of 
healthcare [92]. These efforts have been shown to be helpful 
and should be entrenched in national health policy.

For pregnancies at risk of preterm delivery, the current 
emphasis is on the prevention of preterm labour, and 
improved quality care for prematurely delivered babies. 
Tocolysis using magnesium sulphate is recommended by the 
WHO for prolonging pregnancies and protecting the imma-
ture foetal brain [93]. It has the advantage of reducing the 
risk of cerebral palsy among infants delivered preterm [94]. 
The other components of the management of preterm labour 
as recommended by the WHO include the use of antenatal 
corticosteroid therapy to improve lung maturity of the foetus 
and prevent idiopathic respiratory distress syndrome, as well 
as erythromycin therapy for foetuses at risk of sepsis [93]. 
Antenatal corticosteroids therapy is most useful when 
administered within 7 days of preterm delivery [95]. Other 
important components of care for the preterm infant, which 
have been found to reduce mortality by half among babies 
weighing less than 2 kg, include rapid and effective resusci-
tation, thermoregulation using the Kangaroo Mother Care 
Technique and feeding supports [96]. These measures cannot 
be separated from Essential Newborn Care, which is a key 
component of Every Newborn Action Plan. The plan includes 
the strategies of care at birth (to prevent intrapartum hypoxia), 
and care of small and sick newborn babies (to prevent deaths 
from prematurity, infections, jaundice) [97]. The focus of 
Essential Newborn Care includes basic preventive newborn 
care (support to breathe at birth, clean delivery, temperature 
maintenance, immediate exclusive breastfeeding, and eye 
and cord care), early detection of danger signs in the new-
born, and treatment of key morbidities in early neonatal life, 
with emphasis on sepsis and asphyxia [98].

4.7.3  Tertiary Prevention

Cardiopulmonary supports are crucial to the survival of pre-
term and other critically ill babies. The facilities required for 
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mechanical ventilation, including exogenous or synthetic 
surfactant, are usually expensive and may not be affordable 
for poor families. This strongly calls for the establishment of 
a special government funding system for such specialised 
care, at least on a regional basis, with an efficient referral 
system attached to it. In addition, community-based health 
insurance systems, which would subsidise the cost of spe-
cialised care like neonatal intensive care, may also be insti-
tuted to alleviate the cost of care of high-risk infants, to 
encourage presentation at well-equipped facilities for the 
desired care, and to minimise perinatal deaths.

The WHO estimated that 1.1 million stillbirths could be 
prevented using interventions such as comprehensive 
emergency obstetric and neonatal care, syphilis detection 
and treatment, detection and management of hypertension 
during pregnancy, detection and management of foetal 
growth restriction, identification and induction for mothers 
>41 weeks gestation, malaria prevention, including treated 
bed-nets and intermittent preventive treatment for malaria in 
pregnancy, folic acid fortification before conception, and 
detection and management of diabetes in pregnancy [6].

One of the major challenges in planning the reduction of 
stillbirths is inadequate data from the poor registration of 
births and deaths in low- and middle-income countries [10, 
99]. Even in settings where data are available, the use of sev-
eral classification systems, and multiple definitions of foetal 
death and stillbirth makes the comparison of the available 
data with other international datasets challenging. Therefore, 
international health agencies concerned with obstetric and 
perinatal health need to agree on a harmonised system of defi-
nitions and classifications, possibly including investigations 
such as post-mortem examinations and histologic studies 
[99]. In addition, the existing health systems need to be 
strengthened for more efficient delivery of perinatal services 
using the deployment of highly skilled personnel and 
 task- shifting in hard-to-reach areas. Community-to-facility 
referral should be strengthened to save many foetuses with 
intrapartum hypoxia. Clinical genetics and paediatric surgical 
services should be made available to supplement obstetric and 
neonatal care services, particularly for babies with congenital 
malformations. This networking between specialties should 
be supported in ways that babies with congenital malforma-
tions may still be helped to survive with good quality of life.

4.8  Conclusion

The bulk of perinatal deaths occur in the poorer parts of the 
world – the low- and middle-income countries. Early neona-
tal deaths also form about a quarter of under-five deaths and 
most cases occur in the perinatal period. These facts reflect 
the relationship between economic realities and access to 
good health and development. Therefore, global attention is 
shifting towards addressing these health-related socio- 

economic inadequacies. Although several evidence-based 
interventions and action plans are coming up to strengthen 
the existing weak health system in the resource-poor part of 
the world, and to improve the outcome of pregnancies, 
reduce stillbirth rates and increase the survival of newborn 
babies, improved literacy through formal education of 
women, and women empowerment through better employ-
ment and better rights of decision-making, are also essential. 
With improved education, the standard of living will equally 
improve and so will the access to health services. Government 
policies should aim at improved funding of health services 
through participatory local health insurance schemes. More 
importantly, interventions which had caused a sharp decline 
in perinatal mortality rates in high-income countries should 
be replicated in low- and middle-income countries.
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