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Abstract

Background The first week of life of a neonate is a critical period.
In Asia, early neonatal mortality rate remains high.

Objective To investigate early neonatal mortality rate and the risk
factors in Wangaya Hospital.

Methods A cross sectional study was carried out retrospectively
on neonates registered at Perinatology Unit, Wangaya Hospital
Denpasar, Bali since January 2006. The study was done from
October to November 2007. Data was obtained from medical
record, analyzed as univariate using chi-square test or Fisher’s
exact test and multivariate logistic regression analysis model.
Results Early neonatal mortality rate in Wangaya Hospital was 38.7
per 1000 livebirths. Univariate analyses showed that there were
five significant risk factors of early neonatal death, i.e., respiratory
distress, asphyxia, birth weight less than 2500 grams, sepsis, and
gestational age less than 37 weeks. Multivariate analysis showed
that those five variables were significant as risk factors of early
neonatal death i.e., OR (95% confidence interval) for respiratory
distress: 16.8 (3.7 to 76.6)], asphyxia: 13.5 (6.1 to 29.9)], birth
weight <2500 grams: 8.1 (3.3 to 19.9)], sepsis: 7.3 (3.1 to 17.1),
and gestational age <37 weeks: 3.5 (1.6 to 7.8)].

Conclusions Early neonatal mortality rate in Wangaya Hospital
remains high. Respiratory distress, asphyxia, birth weight <2500
gram, sepsis, and gestational age <37 weeks were independent risk
factors of early neonatal death. [Paediatr Indones 2008;48:306-
11].
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ealth status of a nation or community,
among others, includes mortalities,
morbidities, and nutritional status. In
2000, neonatal mortality rate and early
neonatal mortality rate in the entire world were
80 per 1000 live births and 23 per 1000 live births,
respectively. In developed countries, they were only 5
per 1000 live births and 4 in 1000 life births. In Asia,
neonatal mortality rate and early neonatal mortality rate
were 32 per 1000 live births and 24 per 1000 live births,
respectively.® Early neonatal mortality rate in Wangaya
Hospital in 2004 was 23.6 per 1000 live births.*

This study aimed to investigate early neonatal
mortality rate and its risk factors in Wangaya Hospital in
order to be able to conduct more intensive and optimal
treatment to reduce early neonatal death rate.

Methods

This retrospective study was conducted in Wangaya
Hospital between October—November 2007. Data of
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subjects were obtained from the medical records of
the neonates registered at Perinatology Unit, since
January 2006. The inclusion criterion was all live
births registered at Perinatology Unit in Wangaya
Hospital, since January 2006. We excluded neonates
who had incomplete data. This study was approved
by the Ethical Clearance from the Ethics Committee
of Medical School, Udayana University/Sanglah
Hospital-Denpasar.

Samples size was calculated by using the sample
size estimation equation for single proportion;’> one
thousand five hundred live births were included.

We collected data on medical record number,
gender, gestational age, birth weight, asphyxia,
congenital anomaly, respiratory distress, sepsis,
maternal age, parity, early neonatal deaths, and early
neonatal age at death.

Definitions

Early neonatal death was defined as neonatal death
in the first seven days of life.! Early neonatal mortality
rate was the number of early neonatal death divided
by the number of life births, multiplied by 1000.°
Live birth was defined as birth of infant regardless
the length of intrauterine period, in which the baby
showed any signs of life as breathing, positive heartbeat
or umbilical cord pulse or any muscle movements.©
Gestational age was defined as a period from the first
day of the last normal menstrual period until the day
of birth (calculated in weeks), grouped as gestational
age less than 37 weeks and > 37 weeks.® Birth weight
was the body weight recorded at birth by baby scales at
Perinatology Unit Wangaya Hospital, categorized as
low birth weight if less than 2500 gram and not low
birth weight if =2500 gram. Asphyxia was defined as a
condition where the baby had not adequate, spontaneous
and regular breathing at birth.”# Congenital anomaly was
anomaly that exist since birth.°

Respiratory distress was defined as a syndrome
consisted of minimal 2 of 5 cardinal signs of respiratory
distress: dyspnea with breathing frequency more than
60 times per minutes, nasal flaring, grunting, intercostal,
subcostal, or suprasternal retraction, and cyanosis in
room temperature.’ Sepsis was defined as a clinical
syndrome charcterized by systemic infections (minimal
3 organs involved) and / or followed by bacteremia
(positive blood culture).1%-12 Clinical signs of sepsis

are irregularity of body temperature (hyperthermia,
hypothermia), change of behavior/ consciousness
(lethargy, irritable), change of tone, change of normal
skin (poor of peripheral perfusion, cyanosis, mottling,
pale, petechie, rash, jaundice, sclerema), feeding
disorder (feeding intolerance), gastrointestinal
problems (vomiting, diarrhea, abdominal distension,
cardiopulmonary problems (tachypnea, tachycardia,
hypotension, respiratory distress), and metabolic
disorder (hypoglycemia, hyperglycamia, metabolic
acidosis).! 112 Maternal age was calculated from
mother’s birthday, categorized as less than 20 years,
20-35 years, and more than 36 years. Parity was defined
as a number of pregnancies until the present pregnancy,
categorized as parity 1 or parity =5 and parity 2-4.

Data analysis

Data were analyzed using SPSS version 13.0 for
Windows. Univariate analysis was performed using
chi-square test or Fisher’s exact test. For multivariate
analysis, we performed multiple logistic regression
model, to determine risk factors that significantly
associated with early neonatal death. The strength
of the association was indicated by odds ratio
(OR); confidence intervals were supplied. Level of
significance was set at P< 0.05.

Results

From 1500 live birth infants enrolled in this study,
there were 58 infants died during the early neonatal
period, thus giving the early neonatal mortality
rate of 38.7 per 1000 live births. Among the 58
succumbed infants, 34 (59%) occurred in the first
24 hours after birth. The characteristics of study
samples are described in Table 1. The results of early
neonatal death are shown in Table 2.

Multivariate analysis (logistic regression model)
showed that five variables were significant as risk
factors of early neonatal death in Wangaya Hospital
(Table 3). Those five variables (figures indicate
OR, with 95% confidence inervals) were respiratory
distress (16.8, 3.7 to 76.6)], asphyxia (13.5, 6.1 to
29.9), birth weight <2500 gram (8.1, 3.3 to 19.9),
sepsis (7.3, 3.1 to 17.1), and gestational age <37
weeks (3.5, 1.6 to 7.8).
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Discussion

Early neonatal death remains to be a health problem
and is the biggest component of neonatal mortality
rate. Early neonatal mortality rate in Wangaya
Hospital in this study was 38.7 per 1000 live births,
higher than that observed in previous years (18.8 in
2002: 19.1 in 2003, 23.6 in 2004* and also higher

Table 1. Basic characteristics of study subjects

Characteristics Number  Percentage
(n) (%)
Gender (male) 819 54.6
Gestational age (< 37 weeks) 238 15.9
Birth weight (< 2500 gram) 307 20.5
Asphyxia (yes) 370 24.7
Congenital anomaly (yes) 7 0.5
Respiratory distress (yes) 14 0.9
Sepsis (yes) 84 5.6
Maternal age 192 12.8
(<20 or = 36 years old) 738 49.2

Parity (1 or = 5)

than that in Asia.? Our data could not explain why
early neonatal mortality rate in Wangaya Hospital
increased gradually every years. We do not have data
whether it was caused by the decreased quality of
human resources or by limited resource instruments
in Wangaya Hospital or by the increased number
of complicated pregnancy referred to Wangaya
Hospital by private practitioner paramedic, resulting
in more number of infants born with asphyxia-
related outcome. There was no data either about the
kind of complicated pregnancy or about the type of
delivery.

There were several studies which investigated
early neonatal mortality. Data of previous study has
proved that prematurity (gestational age <37 weeks)
was a risk factor of early neonatal death. The function
of organs in premature newborns is not optimal,
therefore, they more difficult to adapt and easier to
have complication and have high risk of death.!3
Jimmy et al'* conducted an audit of neonatal care at
Madilon Hospital, Madang, Papua New Guanea, since
1995 to 1999. The overall perinatal mortality rate

Table 2. Univariate analysis of risk factors of early neonatal death

END

. . Non END °
Risk factors in END n (%) n (%) P OR 95% CI
Gender (male) 36 (4.4) 783 (95.6) 0.24 1.4% 08,24
Gestational age (< 37 weeks) 43 (18.1) 195 (81.9) 0.00 18.3% 9.9;33.6
Birth weight (< 2500 gram) 49 (16.0) 258 (84.0) 0.00 24 9% 12.1;51.5
Asphyxia (yes) 48 (13.0) 322 (87.0) 0.00 16.7% 8.4;334
Congenital anomaly (yes) 1(14.3) 6 (85.7) 0.24 4.2F 0.5;35.5
Respiratory distress (yes) 11 (78.6) 3(21.4) 0.00 112.3F 30.3; 415.7
Sepsis (yes) 15 (17.9) 69 (82.1) 0.00 6.9% 3.7,13.1
Maternal age (< 20/ = 36 yo) 9(4.7) 183 (95.3) 0.53 1.3% 0.6; 2.6
Parity (1 or = 5) 29 (3.9) 709 (96.1) 0.90 1.0% 0.6;1.7

* Univariate analysis was performed using chi-square test

¥ Univariate analysis was performed using Fisher's exact test

END = Early Neonatal Death

Table 3. Multivariate analysis of risk factors of early neonatal death

Risk factors of END B P OR 95% CI
Gestational age < 37 weeks 1.262 0.00 3.5 1.6;7.8
Birth weight < 2500 gram 2.091 0.00 8.1 3.3;19.9
Asphyxia 2.606 0.00 13.5 6.1;29.9
Respiratory distress 2.819 0.00 16.8 3.7;76.6
Sepsis 1.986 0.00 7.3 3.1;17.1

END = Early Neonatal Death
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was 51.1 per 1000 total births with an early neonatal
mortality rate of 12.7 and a stillbirth rate of 38.5. The
major cause of death were prematurities, low birth
weight (27%), sepsis (23%), and asphyxia (17%). In
a cohort study conducted by Young et al’® in Utah
1999-2004, it was found that early neonatal mortality
rate at gestational age of 34 weeks, 35 weeks, and
36 weeks, were higher then that at term pregnancy,
with risk ratios and their 95% confidence interval of
3.25 (1.4 to 7.7), 3.21 (1.5 to 6.1), 2.69 (1.5t0 4.7),
respectively. In our study, it was found that gestational
age less than 37 weeks and low birth weight were also
significant risk factors of early neonatal death.

Early neonatal death was found four times
more frequent in premature neonates. Hypoxic-
ischemic encephalopathy due to perinatal asphyxia
is recognized as an important cause of neonatal
morbidity and mortality. The incidence of perinatal
asphyxia is about 1.0 to 1.5% of live births in most
centers and is inversely related to gestational age and
birth weight.!¢ Heller et all7 in their study on 513,315
live birth infants in America 1990-1999, found that
early neonatal mortality in term infants with Apgar
scores of 0-3 within the first 3 minutes had RR: 1193
(95% CI 801 to 1778) compared with that in baby
born with score 7-10. Casey et al'8 in a retrospective
cohort study carried out on 151,891 live birth infants
in Parkland Hospital, Dallas in 1988-1998, found that
neonatal death in preterm newborns with Apgar score
0-3 within first 3 minutes had RR: 59 (95% CI 40
to 87) compared to that in non-asphyxia newborns,
whereas neonatal death in term newborns with Apgar
score 0-3 within first 3 minutes had RR: 1460 (95%
CI 835 to 2555) compared to that in non-asphyxia
newborns. Weinberg et al'” in a cohort study in three
hospitals in New Jersey conducted in 1984-1987
concluded that low Apgar scores were associated
with increased neonatal morbidity and mortality in
preterm newborns. Antenatal maternal history and
pregnancy complications are not clearly associated
with low Apgar scores. Therefore, Apgar scores is a
useful tool in assessing neonatal short-term prognosis
and the need for intensive care for preterm newborns.
In our study, asphyxia was a significant risk factor for
early neonatal death.

Indeed, severe congenital anomaly (neural
tube defect) is a risk factor of early neonatal death.
Birth defects were the single most common cause

of death in both term and preterm newborns.2°

However, in our study we found that congenital
anomaly was not a risk factor, possibly because of
the congenital anomaly was a mild anomaly or not
life threatening.

Bacterial sepsis and meningitis continue to be
major causes of morbidity and mortality in newborns,
particularly in low birth weight infants and also at risk
for nosocomial acquired sepsis. In 1990s, improvements
in neonatal intensive care have decreased morbidity
and mortality from early onset sepsis in term infants.2!
Lawn et al*? in a systematic review of data from 44
countries and 56 studies, found that the major cause of
neonatal death globally were estimated to be infections
(sepsis/pneumonia, tetanus, and diarrhoea: 35%),
preterm birth (28%), and asphyxia (23%). Our study
showed that sepsis and or respiratory distress were risk
factors for early neonatal death.

There are several studies that show correlation
between maternal age and neonatal mortality. Chen
et al?3 in a cohort study conducted in US from
1995-2000, concluded that all teenage groups were
associated with increased risks for preterm delivery,
low birth weight and neonatal mortality. Infants born
to teenage mothers aged 17 years or younger had a
higher risk for low Apgar scores at 5 minutes. Joseph
et al**in their study on 157,445 pregnancies in Canada
between 1988 and 2002 to, found that preterm birth
and small for gestational age rate were also higher,
compared with women aged 20-24 years, adjusted rate
ratio for preterm birth among women aged 35-39 years
and 40 years or older of 1.61 (95% CI 1.42 to 1.82) and
1.80 (95% CI 1.37 to 2.36), respectively. Adjusted
rate ratio for perinatal mortality/morbidity were 1.46
(95% CI 1.11 to 1.92) among women 35-39 years and
1.95 (95% CI 1.31 to 3.35) among women 40 years
or older. Our study showed that maternal age was
not a risk factor of early neonatal death in Wangaya
Hospital. This result was different compared which
that of other studies, which maybe because of most
subjects in our study were within 20-35 years old.

Data regarding the question of whether multi-
parous is a risk factor for adverse outcome is
inconsistent. Wu et al?® in retrospective cohort study
performed on 3697 pregnancy from 1999 to 2000 in
China , found that perinatal mortality rate increased
notably with parity and was higher in township
having lower income per capita. Aliyu et al?¢ analyzed
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22,463,141 singleton deliveries at 29 weeks or more
of gestation in the US from 1989-2000, found that
the overall crude rates for low birth weight, very
low birth weight, preterm birth, very preterm birth,
and small and large for gestational age were 55, 11,
97, 19, 83, and 129 per 1000 live birth, respectively.
The adjusted odds ratio for low birth weight, very
low birth weight, preterm and very preterm delivery
increased consistently and in a dose-effect fashion
with ascending parity (P for trend <0.001). Because
of very few subjects with parity =5 (data not shown),
we did not find that parity was a risk factor for early
neonatal death.

The limitation of this study is that we did not
conduct adjustment for all risk factors of early neonatal
death, especially risk factors in maternal, such as social
economic status, maternal nutrient status, any maternal
illness or complicated pregnancy, previous pregnancies
or deliveries, delivery assistances, and type of delivery.
Finally, we do not know how many mothers were
referred caused by complicated pregnancy.

In conclusion early neonatal mortality rate in
Wangaya Hospital was 38.7 per 1000 live births.
From 58 neonates died in early neonatal period, 59%
died in first 24 hours of life. Significant risk factors
for early neonatal death were respiratory distress,
asphyxia, birth weight more than 2500 gram, sepsis,
and gestational age less than 37 weeks. Further study
on risk factors in early neonatal death which have not
been evaluated yet such as : maternal social economic
status, maternal nutritional status, maternal illness,
and previous pregnancies or deliveries in Wangaya
Hospital.
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