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The magnitude of the problem of ill health in
newborns
It has been estimated by WHO (1) that only 55% of all births are attended by
trained personnel. Even fewer take place in institutions. In Sub-Saharan Africa,
about 20 million births per year take place at home with relatives as main sup-
port. In parts of Asia, about 60 million births per year are also not attended by
trained staff. The risk of death within the first month after birth (that is, neona-
tal mortality) is 50–100 per 1000 live born in developing countries compared to
4–10 per 1000 live born in industrialised countries. The situation in developing
countries today is similar to what it was in England or Sweden in the 16–18th
centuries.

Every year about 7 million perinatal deaths (death of the baby during the last 3
months of pregnancy or during the first 7 days after birth) occur world-wide
(1), 98.5% of these in developing countries. Official figures on perinatal mor-
tality per 1000 births in the developing countries are as follows: Africa 81, Asia
59, and South America 54. In industrialised countries the average is 18 (1).
Though it receives little attention, perinatal mortality has about the same mag-
nitude as deaths caused by pneumonia or diarrhoea in all children under 5
years of age (1).

Official figures underreport perinatal death by up to 40%. In many cultures and
societies, children are simply not recorded as children until they have reached
one week or even a month of age. Stillborn babies in particular are often not rec-
ognised by either the family or the birth attendant as a child born dead. Similarly,
a live born child dying soon after birth will be seen as a stillborn baby and often
not be recorded. In both India and China, the strong preference for boys results
in an increased neonatal female mortality. Thus statistics there may be even less
reliable unless obtained from careful studies.

The main causes of morbidity and mortality in
newborns
In most cases, it is not possible to identify one single cause of death or disease, as
a series of unfavourable conditions is responsible. They may start long before
birth and result in growth retardation, infection and lack of oxygen during the
last months or weeks of pregnancy.

It is estimated that each year 21.6 million low birth weight babies (weighing
< 2.5 kg at birth) are born, constituting 16% of all live births, 90% of whom are
born in the developing world (2). In India, for example, more then half of all
neonatal deaths occur in babies with low birth weight who were retarded in growth
before birth.
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Table 1. Causes of neonatal death in 1990, according to WHO (1)

Cause of neonatal death Percent of neonatal deaths

Preterm/low birth weight 6.4–57.5%
Infections

Tetanus 1.9–61.9%
Diarrhoea 3.6–22.0%
Septicaemia 4.8– 9.7%

Asphyxia 2.9–23.6%
Birth injuries 2.9–10.0%

Another main cause of death is asphyxia at birth, that is, lack of oxygen during the
birth. According to WHO, asphyxia is the leading cause of perinatal death in
most developing countries. It is estimated that each year 4 million newborns suf-
fer from moderate or severe asphyxia, with at least 800 000 dying and at least that
many surviving with severe disability due to brain damage (3).

Another factor that contributes to high neonatal morbidity and mortality is cold
injury among newborns. Using a special condition called sclerema (a hardened swell-
ing of the skin on parts of the infant’s back) as a marker for cold injury, it has
been reported from northern China to occur in 0.25%–1.57% of 50,000 infants
studied from regions with low environmental temperature and poor socio-eco-
nomic status (4). In Ethiopia a majority of preterm infants in one study were cold
on admission from home to neonatal wards (5). The same problem has been re-
ported from a number of developing countries (6). One reason that this prob-
lem has not been recognised is that ordinary thermometers do not record tem-
peratures below 35°C. Special low-temperature thermometers must be used. Par-
ticularly in small babies, cold injury often interacts with infection to cause death.

In many developing countries, infections are the main cause of neonatal death.
These infections may start even before birth. Other disorders are acquired after
birth such as tetanus or other bacterial infection, either from an infected umbil-
ical cord, or from skin damage. Hospital infections with a great variety of bacteria
are also acquired in overcrowded, understaffed, unhygienic neonatal and mater-
nal wards in developing countries. Infections are the main reason that 20–30% of
neonates admitted to these wards die (6).

Syphilis is highly prevalent in Southern Africa. In Zambia 1.8% of apparently
healthy infants and 3.6% of sick infants showed laboratory signs of syphilis and
the risk of transmission from mother to child was calculated to be 80%. Gonor-
rhoea infection is also very common in sub-Saharan Africa and 3–22% of preg-
nant women are infected. In Thailand the infection is as common as 12%.

Without prophylaxis the transmission rate to the baby is 30–50%. It causes severe
eye infections which, without treatment, may permanently destroy the eye of the
baby (7).

In many developing countries, neonatal tetanus still is a major cause of death, up
to 50 infants per 1000 live born. Most infected babies die. The eradication of ne-
onatal tetanus by immunisation of the pregnant mother and clean care of the
umbilical cord is one of the most urgent health priorities in many parts of the
developing world.
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Review of possible actions to reduce neonatal
morbidity and mortality

Low birth weight
The prevalence of low birth weight has been shown to reflect socio-economic
conditions in a country and can be used to track the effects of many interven-
tions (8). The prevalence of low birth weight is highest in Southern Asia at 32%,
but is also high in Africa at 12–16% and in Latin America at 10–12% compared to
Europe’s 7% (9).

Insufficient nutrition before and/or during pregnancy combined with repeated
infections in the mother during pregnancy is the main cause of intrauterine
growth retardation. Heavy physical labour during pregnancy also contributes. In
many cultures, women believe that reducing their food intake during pregnancy
will result in a small baby that is easier to deliver. Thus, simply offering mothers
extra food may not suffice as an intervention. Society as a whole must take the
responsibility to improve access to safe delivery, maternal living conditions, ac-
cess to food, iron and folic acid supplementation, and prevention and treatment
of infections, particularly malaria. National efforts using locally available staff
and food are most likely to be successful and sustainable. National programs
based on trained birth attendants have been active in India, Sudan, Niger, Tanza-
nia, Indonesia, Guatemala and the Philippines. When well organised, they have
proven effective and have been able to provide supplementation with protein,
calories, and iron as well as treatment for malaria (10).

Neonatal asphyxia
A recent study in Eastern and Southern Africa reveals the magnitude of this
problem in hospital deliveries and the extent to which effective treatment is ne-
glected. Twenty per cent of full-term babies born in the hospitals studied did not
breathe spontaneously at birth.

After 5 minutes without spontaneous breathing, bag and mask ventilation (the
only available type of ventilation in these hospitals, requiring very simple tools)
was only performed in 18% of these cases. Nothing was done to help 40% of
these babies to survive and most of them died (11).

It has recently been shown in a Swedish study of 1121 asphyxiated term infants
that 90% were successfully ventilated by the use only of bag and mask. Over 95%
had spontaneous breathing within 10 min and had no signs of brain damage.
Thus it is possible by the simple use of bag and mask to ventilate the vast majority
of asphyctic babies at birth (12). This saves many babies from death or brain
damage.

Neonatal cold injury
It has been known for nearly a century that if preterm and low birth weight ba-
bies are kept warm, the chances for healthy survival increases significantly. Hypo-
thermia and cold injury is a significant cause of neonatal disease and death in
developing countries, due more to lack of knowledge than lack of equipment.
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Table 2: Simple, widely accepted recommendations to prevent hypothermia (13)

The warm chain:
1. A warm room for mother and child during and after delivery depending on
the size of the newborn baby:

Birth weight kg Room temperature C°

1–1.4 34–35
1.5–1.9 32–34
2.0–2.5 30–32
> 2.5 28–30

As soon as possible after birth in all healthy infants:

2. Dry the newborn immediately at birth.
3. Wrap the baby and give it to the mother quickly after birth.
4. Put the baby to the mother’s breast.
5. Put a warm cap on the baby’s head.
6. Cover the baby and the mother together.
7. Ensure a warm and safe transport if necessary.
8. Train all those involved in the procedures and processes of birth and subse-

quent care of the newborn.

There is full agreement on these recommendations in connections with normal
birth. A more difficult problem is the use of the mother as main heat source for
sick and preterm babies day and night after a stabilising period of one or two
weeks in an incubator.

A big randomised controlled trial on this subject has been performed comparing
128 infants in the so-called Kangaroo Mother Method (KMM) with 147 in incu-
bator care (14). This Latin American study found both difficulties and advantag-
es with the method. There is agreement that the intermittent use of the KMM is
to be strongly recommended for preterm and sick babies, and the use of incuba-
tors restricted to periods when the mother is not able to provide KMM. However,
in most developing countries incubators do not function well, so other methods
of providing warmth are required as a supplement. A water-filled heated mattress
has been shown to be one cheap, simple, safe and effective method to keep pre-
term and sick babies warm (15). It would seem likely that incubators will more
and more be replaced by this method of providing warmth.

Neonatal jaundice
In Southern and Eastern Africa, severe jaundice is common among newborns,
20–30% of infants treated in hospitals (3,6). The cause is often unknown. Also in
the Pacific, jaundice is reported to be common, 10% of all newborns have a bi-
lirubin value above 12 mg /100 ml. According to estimates by WHO, about 5% of
the icteric babies die and an equal number of infants develop brain damage (9).
Yet the treatment is simple and cheap. It consists of phototherapy using ordinary
light tubes inserted into locally produced lamps. Fortunately, by early and effec-
tive use of phototherapy, the previously used blood exchange transfusion can be
avoided almost completely.
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The problem is the high cost and other difficulties in obtaining an accurate de-
termination of the blood level of bilirubin to screen for serious jaundice. There
is definitely a place for a new cheap reliable method for this test, preferably on a
strip of paper.

Neonatal infections
Normally the baby in the womb is sterile and infections occur during or after
birth. To prevent infections, delivery should therefore be kept as clean as possi-
ble. The baby should be given to the mother to avoid colonisation by multiresist-
ant hospital bacteria instead of the “innocent” flora from the mother. Sterile
equipment is of crucial importance as is handling the cord properly, keeping it
dry and sterile without any covering bandage. Early mother-infant contact thus is
not only of importance for keeping the newborn warm but also for protection
from bacteria and for initiation of breastfeeding. The most important procedure
in protecting an infant against infections is the establishment of early and exclu-
sive breastfeeding. Breastfeeding is dealt with in a separate issue paper.

Some common infections in newborns in low-income countries are preventable.
These include gonorrhoea, syphilis, malaria and neonatal tetanus. WHO in 1990
estimated the cost-effectiveness of controlling these infections in Sub Saharan
Africa as follows (7):

• Neonatal tetanus is common and causes severe disease, usually with a fatal
outcome. The only 100% effective method of prevention is to give the
mother two doses of vaccine during pregnancy at a cost of US $ 1.50 per
capita, or $187 per case prevented.

• Syphilis causes antenatal death and congenital and neonatal syphilis. Test
and treatment prevents the disease at a cost of $0.10 and $1.00 respectively.
It costs $10 for each case prevented.

• Gonorrhoea, leading to neonatal ophthalmia, can be prevented by eye
drops of silver nitrate or tetracycline. Where the prevalence is 5–10% of
mothers, the cost to prevent one case is $2.30.

Malaria prophylaxis has been reviewed 1994 by WHO, analysing all controlled
studies comparing routine prophylaxis with treatment of symptomatic malaria
during pregnancy (16). The conclusion was that at present chemoprophylaxis is
best targeted at anaemic women and primigravidae. Lack of compliance, devel-
opment of drug resistance, drug toxicity and cost limit the feasibility of malaria
prophylaxis in pregnancy.

Controversies in interventions to reduce neonatal
mortality: Effects on population increase
In 1990, Dr Maurice King stated that, “Reduced childhood mortality must no
longer be promoted as a necessary and sufficient condition for reduced fertility
(17).” This statement has been strongly debated and opposed and today there is
again a common agreement that the effect of increased survival has the effect of
slowing down the population growth (18,19).
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1: An infant death means the end of breast feeding, an important natural
contraceptive.

2: The death prompts many parents to overcompensate for the dead child.

Research priorities
There are a great number of conditions within the newborn time period that
deserve further investigation such as:

1. Improved resuscitation with assisted ventilation. Although it increases
survival, does it do harm in some infants?

2. What is the best method to provide warmth: is the KMM method effective
also for 24-hour use in sick and preterm babies?

3. Is the use of conventional, overloaded, understaffed and badly equipped
neonatal care units in the developing countries more effective then home
care and policlinic check ups, at least in selected preterm babies?

4. Does early discharge have economic advantages as well as decreasing noso-
comial infections?

The neonatal mortality in these neonatal wards has remained unchanged and in
the magnitude of 20–30% of the admitted newborn infants. The important lesson
learnt in neonatology is that changes in treatment must be based as much as possi-
ble on clinical controlled trials. Such trials are today available and collected in the
three well-known books on “Effective care” within the perinatal field. However clin-
ical controlled trials are needed in developing country settings, since results might
be different due to the completely different epidemiological conditions.

Discussion and conclusions
Improved newborn health depends to a considerable extent on the health of the
mother before and during pregnancy.

Antenatal care with proper home-based maternal cards as well as prenatal care
with monitoring of maternal nutrition and foetal growth and well-being are thus
of importance for detecting babies at risk for growth retardation and perinatal
asphyxia. The most important thing is not monitoring per se, but to link the
monitoring with intervention, including supplementation of food, iron, vitamins
and antenatal TT immunisation and active management of the delivery. The sad
fact that so many deliveries still take place without assistance of trained personnel
is a main constraint in improving the condition of the child at birth. Skilled and
well-trained midwives greatly improve conditions for the newborn child.

In most developing countries, improvements in the care of newborns can reduce
the high risk of death and damage from birth trauma and asphyxia. The separa-
tion of mother and child after birth is to be condemned unless clinically unavoid-
able. Early breastfeeding and skin to skin contact between mother and child have
significant advantages for both of them. Improved neonatal care is not a ques-
tion of a lot of complicated and expensive equipment. Improved knowledge and
a new attitude toward the newborn infant are the main requirements. The high
neonatal mortality of today is a disaster for the family and society and improved
survival will in the long run decrease population growth, not increase it.
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