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Neonatal Morbidity and Mortality 
Pattern in a Tertiary Care 
Neonatal Unit of a Teaching 
Hospital 
 
Abstract 
 
Objective: To determine the disease pattern and causes of neonatal mortality in tertiary 
care neonatal unit of a teaching hospital. 
Study Design: This descriptive case series. 
Place and Duration: This hospital based prospective study was conducted from Sep 2011 to 
Feb 2013 in neonatal unit of Combined Military Hospital Kharian, Pakistan 
Materials and Methods:  All sick admitted neonates were included in study.  Information 
was collected in a predesigned proforma.  Each neonate was labeled with at least one 
diagnosis according to modified Wigglesworth classification. All relevant investigations 
were carried out for management.       
Results: Out of 2000 admitted sick neonates, 1275(63.75%) were male and 725(36.25%) 
female.  Morbidity pattern showed share of prematurity 646(32.30%), sepsis 578(28.91%), 
birth asphyxia 220(11%), meconium aspiration syndrome (MAS) 100(5%), congenital 
malformations 100(5%), Transient tachypnea of newborn (TTN) 100(5%), neonatal jaundice 
(NNJ) 100(5%), Intrauterine growth restriction (IUGR) 60(3%), Infant of diabetic mother (IDM) 
50 (2.5%) , seizure disorder 36(1.80%) and bleeding diathesis 10(0.50%).   
Mortality was 17.15% (343cases).  Early neonatal mortality was 87.17% (299 cases). Case 
fatality for prematurity was 26.78%, Birth asphyxia 21.81%, Low birth weight 21.18%, 
congenital malformations 19%, sepsis 15.22%,MAS 13%, seizure disorder 5.55% and NNJ 
1%. 
Conclusion: Prematurity, low birth weight, neonatal sepsis and birth asphyxia are leading 
causes of neonatal mortality in our study. Interventions to reduce preterm delivery, low 
birth weight and birth asphyxia should be planned and implemented by health care 
managers at community level. Improvements in neonatal care at different levels will 
definitely reduce the neonatal deaths. 
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Introduction 
Neonatal period is defined as up to first 28 days of life 
and further divided into very early (birth to less than 24 
hours), early (birth to less than 7 days) and late neonatal 
period (7 days to less than 28 days). 1 Neonatal period is 
the most vulnerable period of human life for diseases 
and most of these are preventable. Moreover a neonate 
is 500 times more likely to die on first day of life than at 

one month of age.2 It is estimated that 130 million 
neonates are born each year and out of these 4 million 
die in first 28 days of their life.3 In neonatal period, 50% 
of all deaths are within first 24 hours while 75% are 
within first 7 days of life.3 So necessary interventions 
and strategies to reduce first week neonatal mortality 
can help us to achieve Millennium Development Goal 4 
(MDG4) .Two-third of world neonatal deaths occur in 10 
countries, mainly in Asia. 4 Pakistan is the seventh most 
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populous country in world and number three among 
those countries where 298000 neonatal deaths occur 
annually.5 In Pakistan neonatal mortality rate is 49/1000 
live births and we account for 7% 0f global neonatal 
deaths.5 
The aim of Millennium Development Goal 4(MDG4) is to 
reduce under five mortality to 30/1000 live births by 
2015. In 2000, an estimate of 10.6 million children under 
five year age died.6 This decreased to 8.8 million in 
20087 and 7.7 million in 20108. Unfortunately share of 
neonatal deaths has increased from 37% in 20008 to 
41% in 20087. It is alarming and warrants urgent 
attention of health managers and political leaders to 
make necessary strategies and interventions to reduce 
this trend. 

Globally important causes of neonatal mortality (NNM) 
are prematurity, birth asphyxia and sepsis in low income 
countries3 whereas prematurity and malformations are 
leading causes of death in developed countries. Birth 
weight is a key factor for neonatal mortality. It has been 
proved by different studies by WHO that birth weight 
<2.5KG is indirectly related to neonatal mortality and its 
share in neonatal mortality is about 15%. Low birth 
weight contribution to neonatal mortality ranges from 6% 
in high income countries to 30% in low income countries 
and main etiology is prematurity with its complications.9 
In developing countries all these causes i.e. prematurity, 
birth asphyxia and sepsis are preventable.10 Neonatal 
mortality and disease pattern is a sensitive indicator of 
availability, utilization and effectiveness of mother and 
child health services in the community.11 Community 
based data is difficult to gain in our setup, so hospital 
based data is used to assess burden of this problem. In 
Pakistan we are unable to reduce neonatal mortality 
significantly over the last decade. Prognosis of sick 
neonates depends upon severity of intrinsic illness and 
provided medical care. High NNM in our country could 
be due to both these factors.     

Materials and Methods 
This descriptive case series, hospital based prospective 
study was conducted over a period of 18 months from 
Sep 2011 to Feb 2013 in neonatal unit of Combined 
military hospital (CMH) Kharian. We admit   neonates 
born in our hospital and referred from peripheral public 
and private hospitals. There is no neonatal tertiary care 
facility in the surroundings of CMH Kharian. Majority of 
sick neonates who require tertiary care are referred here 
from district Gujrat, Jhelum, Mandi Bahu Din and 
Bhimber. We have all facilities of level III neonatal unit 

except screening for Inborn error of metabolism (IEM) 
and are not practicing “therapeutic hypothermia” as a 
therapy for perinatal asphyxia syndrome. This unit is 
practicing surfactant as a therapy for respiratory distress 
syndrome (RDS). Data was collected in a predesigned 
proforma including information about place of birth, sex, 
weight, age at admission, gestational age, and mode of 
delivery. Neonatal information was collected at time of 
admission and finalized after discharge/death. On arrival 
in neonatal unit, baby was examined by Registrar 
(FCPS trainee) and then by neonatologist/paediatrician. 
Neonatal period was defined as from birth to 28 days in 
term neonates and 44 weeks of gestation in preterm. 
Modified Wigglesworth classification was used to find 
single cause for admission/ death. The inclusion criteria 
was all the neonates brought alive to neonatal unit, 
Definitive symptomatology and diagnosis. Neonates 
brought dead to the neonatal unit were excluded from 
the study.  
Diagnosis was mainly clinical and based upon WHO 
criteria and Wigglesworth classification. Diagnostic 
support from laboratory and radiology was available and 
used to confirm diagnosis. Primary disease was 
considered as final diagnosis even the baby developed 
complications of primary disease or having more than 
one disease. WHO definitions were used for 
prematurity, low birth weight (LBW), very low birth 
weight (VLBW), extreme low birth weight (ELBW) and 
congenital malformation. Meconium aspiration 
syndrome was diagnosed on basis of history, clinical 
and radiological findings. Birth asphyxia syndrome was 
diagnosed clinically plus APGAR score. Sepsis 
evaluation was based on clinical and laboratory indices 
like complete blood counts (CBC), erythrocyte 
sedimentation rate (ESR), C- reactive protein (CRP) and 
Cultures collectively. It is our hospital protocol that every 
newborn delivered by LSCS/instrumental delivery is kept 
in neonatal unit for initial period. When he/she has 
tolerated oral feed and passed meconium/urine, is 
handed over to mother. These neonates are not sick 
and do not receive any specific treatment. Data was 
collected and analyzed by SPSS version 20, frequency 
and percentages of various parameters of morbidity and 
mortality were calculated.    

Results 
Total admissions in neonatal unit during study period 
were 3210.  Out of these, 2000 were sick neonates and 
1210 were kept for observation only. Among these 2000 
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neonates, 1275(63.75%) were male and 725 (36.25%) 
female. Admitted from inborn our hospital deliveries 
were 899 (44.95%) and 1101(55.05%) were referred 
from other hospitals. Regarding mode of delivery, 
1140(57%) were born by lower segment caesarean 
section (LSCS) and 860(43%) by vaginal (SVD) and 
instrumental deliveries. Weight parameter analysis 
revealed that 1076(53.8%) were less than 2.5Kg, 
845(42.25%) between 2.5-4Kg and 79(3.95%) >4Kg. 
Disease pattern of admission showed that majority 
646(32.30%) were cases of prematurity followed by 578 
(28.90%) cases of sepsis and 220(11%) cases of birth 
asphyxia. (Table-I). 

Table I: Parameters For Neonatal Morbidity 

Parameter 
 

 
Frequency 
(n) 

Percentage 
(%) 
Of total 
admissions 

Place Of Birth 
I Indoor 899 44.95 
II Outdoor 1101 55.05 
Gender 
I             Male 1275 63.75 

II Female 725 36.25 

Mode Of Delivery 
I LSCS 1140 57.00 
II SVD/ 860 43.00 

WEIGHT(data includes all patients) 

I Up to 999 gms 45 2.25 
II 1-1.499kg 244 12.20 
III 1.5-1.999kg 312 15.6 
IV 2-2.499kg 475 23.75 
V 2.5-4kg 845 42.25 
VI >4kg 79 3.95 
Total 
patients 

------- 2000 100% 

LBW 
patients 

<2.5KG 1076 53.8% 

Primary Disease 
I Prematurity 646 32.30 
II Sepsis 578 28.90 
III Birth asphyxia 220 11.00 
IV MAS 100 5.00 
V Malformations 100 5.00 
VI TTN 100 5.00 
VII NNJ 100 5.00 
VIII IUGR(full term) 60 3.00 
IX IDM 50 2.50 

X 
Seizure 
disorder 

36 1.80 

XI 
Bleeding 
diathesis 

10 0.50 

TOTAL Sick Neonates 2000 100% 
 

Out of 2000 admitted sick neonates, 343 could not be 
saved and died giving mortality rate of 17.15%. Among 
these deaths, 224(65.30%) were male and 119 (34.70 
%) female. At time of admission, 242(70.55%) had age 
less than 24 hours.  
Out of 646 premature neonates, 173(26.78%) died. 
Total neonates with sepsis were 578 and 88(15.22%) 
died. BAS accounted for 220 admissions and 
48(21.81%) deaths.  MAS neonates totaled 100 and 
13(13%) died. NN seizure disorder totaled 36 and died 
2(5.55%). Similarly malformations totaled 100 and died 
19(19%). (Table-II). 
 

Table II: Parameters For Neonatal Mortality

PARAMETE
R 

 
NUMBE
R of 
deaths 

PERCENTA
GE (%) 
 

 
 

Total 
patients=200
0 

343 
17.15% of 
total patients 
of study 

Delivery Place

I Indoor 138 
40.23% of 
total deaths 

II Outdoor 205 59.76 
SEX 

I Male 224 
65.30% of 
total deaths 

II Female 119 34.70 
Admission Age

I <24 hours 242 
70.55% of 
total deaths 

II >24 hours 101 29.45 
Age At Time Of Death

I < 7 days 299 
87.17% of 
total deaths 

II >7 days 44 12.83 
Weight

I Up to 999gm 22 
6.41% of 
total deaths 

II 1-1.499kg 84 24.48 
III 1.5-1.999kg 58 16.90 
IV 2-2.499kg 64 18.65 
V 2.5-4kg 110 32.06 
VI >4kg 5 1.45 
Primary Disease

I Prematurity 173 
50.43% of 
total deaths 

II Sepsis 88 25.65 

III 
Birth 
asphyxia 

48 13.99 

IV MAS 13 3.79 

V 
Malformation
s 

19 5.53 

VI 
Seizure 
disorder 

2 0.58 
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High case fatality was observed for prematurity 
(26.78%) followed by birth asphyxia (21.81%), Low birth 
weight (21.18%) Congenital malformations (19.00%), 
sepsis (15.22%), MAS (13%), seizure disorder (5.55%) 
and NNJ (1%).  Birth weight related fatality was 48.88% 
for  up to 0.999kg, 34.42% for 1-- 1.499kg, 18.58% for 
1.5--1.999kg, 13.47% for 2--2.499kg, 13.01% for 2.5--
4kg, and 6.32% for>4kg. 

Discussion 
Main results of our study are consistent with local and 
international studies with little bit differences. Total sick 
neonates admitted during study period are comparable 
with study at Rawalpindi12 (1631), Lahore4 (1391) and 
Karachi13 (1463). Our data indicates that majority were 
admitted within 24 hours of life. It is consistent with 
figures from Lahore 4 (67.9%) and Rawalpindi12 (60.1%). 
It signifies that main neonatal problems arise in early 
early neonatal period. This study showed male 
preponderance.  Again it is consistent with local 
literature reported by Ali Akbar et al 14 (68.73% male 
versus 31.27% female), Tallat et al4 (59.55 % male 
versus 40.5% female), and international studies from 
Nigeria11 (54.3% male versus 45.7 % female), India15 
(60 % male versus 40 % female). It may be due to 
biological, cultural and social factors. 
More than half sample of our study was brought from 
peripheral hospitals for neonatal care. It is entirely 
different from locally available data 4 where 80.8% were 
inborn hospital deliveries. A plausible cause for it may 
be that no other except our neonatal intensive care 
facility is available in our vicinity. LSCS was the main 
mode of delivery in our study. It is again different from 
local4 (49.9% by LSCS) and international available data. 
More Apparent and explainable cause is that our setup 
is a tertiary care health facility and complicated obstetric 
cases are referred here. 
Morbidity Pattern: Morbidity data revealed that near to 
half of total admissions were LBW (including preterm 
and full term). It is comparable to Tallat et al 4 (49.3%), 
Parkash et al16 (55.4%) and Fazalur Rahim et al17 
(41.2%). Interestingly it is low in India 15 (39%), 
Bangladesh18 (13.25%) and Ethiopia19 (11.02%), 
although these are also developing countries. 
Prematurity is the leading cause of admission in our 
neonatal unit. It is consistent with results reported by 
Manikk et al15 (38.6%)  Parkash et al16 (31%), Fazalur 
Rahim et al17 (26.50%) and Tallat et al4  (23.5%). Even 
higher number has been reported from Bangladesh by 

Nahar et al20 (60.7%). Lower percentage has been 
reported from Rawalpindi12 (20.41%). This variation 
could be due to difference in nature and size of sample 
among different studies. 
Sepsis was second in rank among causes for 
admission. Locally available studies revealed sepsis 
contribution to admission as 37.82% in Rawalpindi 12, 
30.64% in Karachi16, 26.3% in Peshawar17, and 21.9 %  
in Lahore.4 
Birth asphyxia reflects socioeconomic, educational, 
perinatal care, neonatal care standards and 
effectiveness of a health care system of a community. 
Share of Birth asphyxia as a disease contribution to 
morbidity was round about one tenth. It is less when 
compared to other local studies like Tallat et al4 18%, 
Parkash et al16 18.85%, Fazalur Rahim et al17 16.52%, 
Manzar et al 13 15% and international studies Islam et 
al18 38.7%, Ugwu from Nigeria11 18.3%. In Nepal its 
incidence is 2-9/1000 live births21 Good reason for low 
incidence in our study may be that most of cases born in 
hospital were by LSCS. 
MAS, TTN, congenital malformations, IUGR and NNJ 
each contributed 5% to morbidity. IDM share was only 
2.5% and seizure disorder 1.80%. NNJ has been 
reported very high from other places like  Peshawar 16 
19.95%,  Karachi16 13.5% and Lahore4 11.3% .This 
difference could be due to local practices, awareness 
and change in disease pattern over time. 
Mortality Pattern: Mortality rate in our study is 17.15%. 
In literature it is reported different from different   places.  
Tallat et al 4 has reported 30.9%, Zahid et al  27%, 
Parkash et al16 25.85%, Rubina et al12 23.48%, Fazalur 
Rahim et al 17 14.87% from Pakistan. From neighboring 
countries it is 20.6% 18, 20.3% 11, and 13.6% 15, from 
Bangladesh, Nigeria and India respectively. This 
variation may be due to sample nature and facilities 
available in neonatal unit because survival of neonates 
also depends upon care provided to them. 
Preterm birth has a major impact on neonatal mortality 
and accounts for 35-70% of neonatal deaths16. Case 
fatality in our study for prematurity is less when it is 
compared to reported 38.7% from Rawalpindi12, 38.51% 
from Karachi16, 46.9% from India15, and 27.8% from 
Nigeria11. Again these variations might be due to 
availability of modern facilities like ventilation and 
surfactant use in these neonatal units.        
Our case fatality for birth asphyxias is  low when 
compared to 43.8% reported by Rubina et al12 and 36% 
by Parkash et al16 ,It is comparable to  27.6% reported 
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by Ugwu et al from Nigeria11,  22.8% by Islam et al from 
Bangladesh18 and  31% from India. 15 It is almost same 
from developing countries. However it is lowest (4%) 
reported from Nepal where its incidence is 2-9/1000 live 
births.21 Reason for these variations are related to 
standard of perinatal care. 
Our case fatality for MAS is comparable with local data 
i.e.  17.3%12 and 19.17%. 16 It reflects community based 
perinatal health care standards and indicates that there 
is a need to monitor progress of labour by trained 
people. 
Case Fatality for sepsis in our study is consistent 
with12.5% reported from Rawalpindi 12, and 14.9% from 
Nigeria.11 It is low when compared with 30.75% from 
Karachi16, 18.9% Bangladesh18 and 34.4% from India.15 
Neonatal sepsis is related to lack of antiseptic measure 
practices in neonatal units and during birth. Anti septic 
measures and practices might have changed over time 
and places and contributed to this difference.  
Case fatality for congenital malformations is very low 
when compared to other studies. The reason for this 
gross difference is that in our setup neonatal medicine, 
paediatric surgery, urology and neurosurgery facilities 
are available.  
LBW incidence is high in developing countries and it has 
significant effect on neonatal and under 5 year mortality. 
It has multifactorial etiology. Case fatality for LBW in our 
study is in accordance (28.1%) with a Bangladesh 
study18 but significantly low from India15 where it is 
59.2%. This difference may be due to available neonatal 
services in neonatal intensive care units (NICU) and 
associated diseases with LBW. Case fatality for NNJ is 
1% but it is 10.27% in Rawalpindi12 and 20.0% in 
Nigeria.11 This low incidence parity might be due to 
difference in neonatal condition at admission, public 
awareness of disease and local practices. 
Regarding effect of place of birth on mortality, majority 
of neonates who died were born outside our hospital. It 
is different from other local studies5 but consistent with 
studies from Bangladesh 20 where 25.6% out born 
neonates died and Nigeria22 where 20.3% inborn and 
64.2% out born expired. These out born referred cases 
have been treated in various clinics with non existing 
neonatal services and brought to NICU in critical 
condition. These cases add up neonatal morbidity and 
mortality. Age at time of death is also an important 
parameter if we want to make necessary interventions to 
reduce neonatal mortality. Early neonatal mortality in our 
study is comparable to 84.8% at Lahore4. 

LIMITATIONS OF STUDY 
i) Hospital based study and does not represent 

community data 
ii) We were unable to diagnose inborn errors of 

metabolism due to lack of diagnostic facilities 
  

Conclusion 
Neonatal, especially early neonatal, mortality is very 
high in our region. Prematurity, low birth weight, birth 
asphyxia and sepsis are the main causes of this 
mortality in our study. All these etiologies are 
preventable to some extent by adequate antenatal, 
perinatal and neonatal care. Need of the hour is to make 
people aware of it and augment existing antenatal and 
neonatal facilities with modern gadgetries and 
equipment.  Level I and II neonatal care facilities should 
be established at Tehsil/ District level.  Moreover 
community services should be stressed upon for early 
detection and referral to prevent complications. 
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