Neonatal mortality in a referral hospital in Cameroon over a seven year period: trends,
associated factors and causes.
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Abstract

Background: The fourth Millennium Development Goals targets reduction of the mortality rate of undet-fives by 2/3 by
the year 2015. This reduction starts with that of neonatal mortality representing 40% of childhood mortality. In Cameroon
neonatal mortality was 31% in 2011.

Objectives: We assessed the trends, associated factors and causes of neonatal deaths at the Yaounde Gynaeco-Obstetric
and Pediatric Hospital.

Methods: The study was a retrospective chart review. Data was collected from the hospital records, and included both
maternal and neonatal variables from 1* January 2004 to 31% December 2010.

Results: The neonatal mortality was 10%. Out-borns represented 49.3% of the deceased neonates with 11.3% born at
home. The neonatal mortality rate followed a downward trend dropping from 12.4% in 2004 to 7.2% in 2010. The major
causes of deaths were: neonatal sepsis (37.85%), prematurity (31.26%), birth asphyxia (16%), and congenital malformations
(10.54%). Most (74.2%) of the deaths occurred within the first week with 35% occurring within 24hours of life. Mortality
was higher in neonates with birth weight less than 2500g and a gestational age of less than 37 weeks. In the mothers, it was
high in single parenthood , primiparous and in housewives and students..

Conclusion: There has been a steady decline of neonatal mortality since 2004.

Neonatal sepsis, prematurity, birth asphyxia and congenital malformations were the major causes of neonatal deaths.
Neonatal sepsis remained constant although at lower rates over the study period.
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Introduction

Every year neatly 40% of all under-five child deaths
are newborn babies in their first 28 days of life or the
neonatal period. Three quarters of all newborn deaths
occur in the first week of life, and between 25% and
45% occur within the first 24 hours . One of the eight
millennium development goals (MDGs) fixed by the
United Nations in 2005, was to reduce the mortality
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rate of children under five by 2/3 by the year 2015.2 Such
reduction can only be possible through the reduction
of neonatal mortality which represents up to 40% of
infantile deaths. The majority of newborn deaths occur
in developing countries where access to health care
is low. Most of these newborns die at home, without
skilled care that could greatly increase their chances for
survival >4,

The gap between developed and developing countries
as concerns neonatal mortality remains large. A child
born in a developing country is 14 times more likely
to die during the first 28days of life than a baby born
in a developed country; with sub-Saharan Africa and
South East Asia carrying the heaviest portions in terms
of global neonatal mortality rates °.

According to the Demographic Health Surveys of 2004,
and 20117, the neonatal mortality rates in Cameroon
were 29 per 1000 live births, and 31 per 1000 live births
respectively.

The neonatal mortality rate being an indicator of the
quality of the obstetrical and neonatal care in a setting,
its evaluation permits the estimation of the quality of
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care *°. The evaluation of the efficacy of preventive
measures put into place for the reduction of infant
mortality can be done through the evaluation of the
neonatal mortality rate over a petiod of time *.
Considering that neonatal mortality rates reflect the
quality of obstetrical and neonatal care given to patients
in a setting we found it necessary to study this mortality in
the Yaounde Gynaeco-Obstetric and Pediatric Hospital
(a tertiary hospital in Cameroon, and a reference centre
for mother and child care) over a seven year period
from 2004 to 2010. The aim of this study was to assess
the trends, associated factors and causes of these deaths
which will guide interventions to improve outcome.

Methods

Study setting: It was a retrospective, descriptive
study covering a period of seven years extending from
January 2004 to December 2010 at the neonatology
unit of the Yaounde Gynaeco-Obstetric and Pediatric
Hospital (YGOPH), which is one of the reference
health facilities for mother and child health care in
Yaounde, the political capital of Cameroon. It receives
patients from Yaounde and other parts of Cameroon,
and admissions have increased over the years with the
extension of the unit.

The neonatology unit is divided into two sections; one
section for preterm infants with 12 incubators and the
other section for term neonates with a capacity of 16
cots. The service is taken care of by 2 pediatricians, 1
general practitioner, and 22 nurses together with about
4 auxiliary staff. It receives patients from all over the
national territory and the center region in particular.
Inclusion and exclusion criteria: The admission

Table 1: Socio-demographic factors of mothers

files of all new borns (in-borns and out-borns) who
were hospitalized and died in the unit during the study
period were studied. The following data was noted: Sex,
gestational age, birth weight, place of birth, postnatal
age at the time of death, and the final diagnosis retained
at the time of death. The maternal variables studied
were: age, marital status, parity and prenatal visits.

All neonates who died on arrival or with empty or
incomplete files were excluded from the study. We
defined in-hospital neonatal mortality rate as the number
of deaths occurring among admitted sick neonates over
a given period expressed as a percentage *.

Specific mortality rate was defined as the number of
neonates who died from a particular pathology divided
by the number of neonates admitted for that pathology
over a given petiod .

Data analysis: The data obtained was analyzed with
the SPSS17.0 and Excel 2007 soft ware. The results were
expressed as percentages and averages. The Chi- squared
test was used when necessary to assess significance and
statistical significance was at a P value less than 0.05.
Ethical considerations: Authorization to carry out
the study, and ethical clearance were obtained from the
hospital authorities and the hospital ethics committee.

Results

Mothers’ socio-demographic profile: Most of the
mothers were at least 30 years of age; with a mean age
of 25.38 years (extremes 14-45years); 70% were single,
and about 78% were students and housewives (Table

1).

Variables Number Percentage
Age

<20 years 232 42.69
20-30 years 232 43.69
>30 years 67 12.60
Matrimonial status

Single 369 70
Married 162 30
Profession

Students/house wives 413 77.8
Liberal profession* 70 13.2
Income earners 48 9.0

*lawyers, traders, hair dressers, tailors etc
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Parity: Mortality was higher in neonates born of
primiparous women (54%) against 46% in multiparous
women. Concerning prenatal visits, only 25.8% of the
mothers had had at least 4 prenatal visits.

There were 5828
neonates hospitalized in the neonatal care unit of
the YGOPH over the study period; 583 died giving a
mortality of 10%. Some 52 files of deceased neonates
were excluded because they had incomplete information
and could not be exploited, so we finally analyzed 531

Characteristics of the neonates:

records. Out- borns represented 49.3% of the deceased
neonates with 11.3% born at home.

The sex distribution of the deceased neonates
297 males and 232 females giving a sex ratio of 1.27.
Concerning gestational ages, 62.43% were born at less
than 37 weeks gestation; whereas 64.32% had low birth
weights (<2500gms).

Neonates with birth weight less than 2500g and a
gestational age less 37 weeks had a significantly higher
mortality compared to those delivered at term and with
normal birth weights. (Table 2).

was

Table 2: Neonatal mortality as a function of birth weight and gestational age (N=527)

{rth welght 725008 7500-4000g  >4000g Total %
Gestationa
7 B 307 2 329 2.43
5737 weeks 3 L 0 138 9943
_Total (%) 339 (64.32) 77 (33.59) 1 (2.09) 527(100) 100

Causes of deaths: The main causes of deaths were:
neonatal infections (37.85%), prematurity (31.56%),

neonatal asphyxia (16%), and congenital malformations
(10.54%) (Figurel). Amongst the neonatal infections
were 3 cases of neonatal tetanus.

Intra uterine
growth
retardation 2%

Congenital
malformations
11%

Neonatal
asphyxia 16%

Prematurity 32%

Kernicterus 1%

Neonatal
infections 38%

Figure 1. Causes of deaths
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The most frequent congenital malformations were digestive tract obstruction, abdominal wall defects and spina
bifida (Figure 2).

Others 13%

Digestive tract
ohstruction *
Spina bifida 37%
18%

Cardiac

Defects of the malformations
abhdominal 5%
wall** 27%

Figure 2: Types of congenital malformations (IN=56)
*: duodenal atresia, anal imperforation, oesophageal atresia, intestinal obstruction.

** : laparoschisis, omphalocele. ..

We noted that 74.2% of the deaths occurred within the Mortality trends: The neonatal mortality rate followed

first week, with 35% occurring within the first 24 hours 2 steady downward trend from 2004 to 2010 with a
of life. slight increase in 2008 (Figure 3).
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Figure 3: Evolution of hospital neonatal mortality from 2004 to 2010

As concerns the trends in the causes of the deaths, we prematurity was on the decrease, whereas asphyxia and
noted that congenital malformations were the most neonatal infections maintained comparatively low but
deadly, all through the study period; mortality from constant frequencies all through (Figure 4).
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Figure 4. Evolution of mortality due to the principal pathologies from 2004 to 2010.

Discussion

The overall 10% hospital neonatal mortality over
the seven year period was much lower than the 30.8%
rate recorded by Oladokun et al in Ibadan in 2000 ¥,
20.5% recorded by Tietche et al in Yaounde in 1992
%, and the 17.3% recorded by Eloundou in the same
Hospital in 2006 . But this was much higher than
the 2.25% recorded by Ekure et al in Lagos in 2005 '
However, Ekure’s study involved only in-borns, while
the other studies including ours involved both in-borns
and out-borns.

The majority of the dead babies were of the
male sex with a sex ratio of 1.27. Haon et al, and Ndiaye
et al had similar results respectively 1.05 and 1.2 1.
These authors found that the male sex was a risk factor
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for neonatal mortality unlike Chaman et al who did not
find any significant difference in mortality rates in both
sexes ',

Neonatal mortality was highest in mothers
Other authors observed

that mortality was highest in neonates from mothers
14, 15, 16, 17

less than 30years of age .

younger than 19 years and older than 35years
The reasons for the difference are not very clear. In our
study 70% of the women were single mothers. These
results are in line with those obtained by Eloundou'.
It can be hypothesized that the presence of a partner
brings along financial, psychological and physical
support to an expectant mother and her child. This
could be a possible explanation for the more deaths

of babies from single mothers. It was noticed that
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amongst all deceased neonates 74.2% were delivered
of women from poortly followed- up pregnancies. This
suggests that inadequate follow up of pregnancies is
largely responsible for neonatal deaths. Our findings are
in line with those of other studies ' '°. The irregular or
poor follow up of pregnancies could be due to financial
difficulties or simply ignorance and negligence on the
part of these women. However it is thought that poverty
directly contributes to neonatal mortality translated
by the inability to carry out prenatal screening tests,
necessary prophylactic measures and attend prenatal
clinics.

The neonatal mortality from our study steadily
dropped over the years from 12.4% in 2004 to7.2% in
2010. Balaka et al described increasing early neonatal
mortality rates in the University Teaching Hospital
in Lome Togo from 34,6% in 1981-1982 to 60,5%
in 1991-1992 b, and the evolution has been irregular
in the University Teaching Hospital in Dakar ranging
from 21.8% to 42% '®. The steady drop in the mortality
rate in our study could be attributed to improvement
of the working conditions (increase in the number of
personnel and working materials) and regular refresher
courses for the personnel of the neonatology unit. The
decrease could also be attributed to the fact that there
is a minimum package of laboratory investigations for
which the parents of the babies pay only on discharge
from the hospital. This
(samples are taken from sick neonates and sent to the

facilitates  investigations

laboratory analysis, even if the parents are unable to pay
on admission), and improves management of the sick
neonates.

Most of the neonates (74.2%) died during
the early neonatal period. Tietche et al at the Yaounde
Central Hospital recorded similar rates 81.49% during
the early neonatal period. Authors in other countries
found even higher early neonatal mortality rates of up
to0 91% '8, Thirty five percent of these eatly neonatal
deaths occurred on the first day of life. Our results fall
in line with WHO figures which stand between 25 and
45%. These results show that the early neonatal period
as the most critical period in the life of a neonate. This
is the period of extra uterine adaptation during which
the neonate is most likely to develop complications.
This therefore implies that neonatal care should be
intensified during the first week of life if neonatal
mortality is to be significantly reduced.

Neonatal infection was the principal direct
cause of neonatal mortality in this hospital with a rate
of 38.42%. Tietche et al in Cameroon,” and Azoumah
et al in Togo," found similar rates but ours was higher
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than those from other African authors ranging from 9%
to 23.5% '% 2" 212> This is a signal for rigorous hygiene
during the prenatal period, delivery and post natal
periods for any reduction in infections to be achieved.
Prematurity was the second cause of death in our series.
Our results show that, neonates with birth weights
lower than 2.5kg and a gestational age of less than 37
weeks had a much higher mortality rate than those born
at term with normal weights. Eloundou and Bobossi-
Serengbe,'™” had similar results with 38.9% and
30.7% mortality rates respectively. Many other African
researchers have recorded rates ranging from 26% to
38.9%, 51212 the highest rate (52.9%) was reported
by Diallo". Low birth weight and prematurity have
been identified as risk factors for neonatal mortality
by many other researchers *'"1*2%2!  Mendes et al in
Brazil® found that preterm neonates were fifty times
more at risk of dying than term neonates. Satoshi et
al in Japan® and Velaphi et al in South Africa®” found
that low birth weight was a risk factor for mortality.
The premature neonate has multiple organ immaturity
and therefore faced with difficulties in adaptation to
extra uterine life; this coupled with the poor living and
working conditions in our country expose the fragile
neonate fatal complications like hypothermia, digestive
intolerance, infections, bleeding etc..

Neonatal asphyxia was the third most common cause
of death in this study. This was contrary to the results
obtained by Diallo et al, Tietche et al and Bobossi et al*
»2 who found asphyxia as the second cause of death
after infections. The lower incidence of asphyxia in our
series, could be the result of improved management
of labour, delivery and early referrals of high-risk
pregnancies, from the various refresher courses given
to personnel in the delivery room in this context.

This hospital has more incubators than any other
hospital in Yaounde and therefore receives premature
neonates from all over the region, with most of them
arriving in critical states due to poor and inadequate
means of transportation. This can probably account for
the increased deaths of preterms in this study.
Congenital malformations were responsible
10.54% of all neonatal deaths in this hospital. Some
&1 The main congenital

for

authors observed lower rates
malformations were digestive tract malformations,
spina bifida and abdominal wall defects. The very large
number of malformations is thought to be due to the
fact that the pediatric surgery unit of the hospital attracts
referrals from all over the country, and most often
late referrals making management more complicated.
There is also insufficiency in trained staff in neonatal
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resuscitation and adequate surgical equipment to handle
difficult cases. This further worsened the prognosis
of neonates with congenital malformation needing
immediate surgery.

Conclusion

Neonatal mortality rate in this health facility has
registered a steady decrease from 2004 to 2010. Neonatal
sepsis, prematurity, birth asphyxia and congenital
malformations were the major causes of neonatal deaths.
Health education to pregnant women on adequate
follow up of pregnancies should be reinforced. Health
personnel in the delivery room and in the neonatology
unit should be continuously trained on the management
and prevention of the most frequent causes of deaths
in this context, especially neonatal sepsis. The hospital
technical platform needs to be reinforced in both
material and human resources to manage complex cases
with malformations.
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