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ABSTRACT 

Objective: To determine morbidity and mortality of neonates with low APGAR score in a resource constrained 
health care set up.  
Study Design: Prospective descriptive study. 
Place and Duration of Study: The study was carried out in combined military hospital Attock, from Jan 2013 to 
Jan 2015. 
Material and Methods: All term neonates with 37 completed weeks of gestation and APGAR score less than 7 
were included in the study. APGAR score was calculated by an attending pediatrician, gynecologist or trained 
female nurse at 0 and 5 minutes. In Neonatal Intensive Care Unit [NICU] the babies were daily examined by 
pediatrician. Outcome was documented in term of morbidity i.e. fits and mortality i.e. death of babies. 
Results: Total number of neonates included in the study were 85 of which 55 (65%) were males and 30 (35%) were 
females. Of the total neonates 65 (76%) were discharged in satisfactory conditions and 20 (24%) expired during 
stay in the hospital. The mean APGAR score of newborns was 4.98 ± 0.98 at 5 minutes. During stay in hospital 46 
(54%) were diagnosed to have hypoxic ischemic encephalopathy 2 (HIE2), those diagnosed with HIE3 were 5 (6%) 
and the rest 14 (16%) with HIE1.  
Conclusion: Low APGAR score is an important cause of admission to NICU. Low APGAR score was found 
associated with increased risk of fits in neonates and one of the most important cause of mortality in our set up. 
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INTRODUCTION 

Birth asphyxia is among the five most 
common causes of death under five year’s age1,2. 
All over the world it is responsible for about            
23 percent of neonatal deaths. Birth asphyxia         
has been reported to be responsible for about             
1 million inrapartum deaths. In developed 
countries due to better obstetric and primary care 
the incidence of birth asphyxia is very low and 
neonatal mortality due to it is about 0.1 percent3. 
The situation is worse in developing countries 
where its incidence is much higher, 5 and 26 per 
1000 in Cape Town and Nigeria respectively and 
the mortality approaches 40%3. Study done in 
Pakistan showed that it is responsible for about 
20 percent of neonatal deaths and 16 percent of 
neonatal admission4. Another study reported 10 
percent of neonatal admission to be due to birth 

asphyxia5. 

Apgar score has been used for decades to 
assess the immediate well-being of neonates         
and effectiveness of neonatal resuscitation in          
the delivery room. This scoring system was 
introduced in 1953 by a female anesthesiologist, 
named Virginia Apgar6. Since then apgar score is 
being used as an index of asphyxia. It is counted 
at 1, 5 and 10 minutes of birth. Low apgar score at 
1 minute may not be significant and may be due 
to transitory neonatal depression but low apgar 
score at 5 and 10 minute is of high clinical 
significance and is associated with increased 
neonatal mortality and morbidity. Apgar score 
less than 7 at 5 and 10 minutes is considered as 
low7. 

Both fetal and maternal factors contribute           
to birth asphyxia. Insult to fetal brain may         
occur antenatally or in intrapartum period. No 
antenatal visits, multiple births, malpresentation, 
oxytocin use during labour, sever eclampsia and 
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pre eclampsia, maternal anemia, meconium 
stained amniotic fluid and prolonged rupture of 
membrane are considered to be risk factors for 
birth asphyxia8. According to American Academy 
of Pediatrics a neonate should manifest all of the 
following to be diagnosed to have perinatal 
asphyxia: Umbilical artery PH less than 7, low 
persistence apgar score for more than five 
minutes, multi organ failure and abnormal 
neurological findings on clinical examination like 
hypotonia and fits9. But in resource limited 
countries and even in china apgar score less than 
7 is still used as an index of perinatal asphyxia10. 
We also used the same criteria for diagnosis of 
birth asphyxia. 

The rationale of this study was to highlight 
the burden of birth asphyxia in our step up and 

the morbidity and mortality resulting from it in 
the immediate postnatal period. Because in our 
set up no special intervention is available for 
these babies while in developed countries with 
special intervention the mortality and morbidity 
from perinatal asphyxia has greatly been 
reduced. 

MATERIAL AND METHODS 

This prospective descriptional study was 
carried out in CMH, Attock, Punjab, Pakistan 
from Jan 2013 to Jan 2015. All term babies of both 
sex with perinatal asphyxia were included in the 
study. Sample size was calculated using WHO 

calculator. Sampling technique used was 
consecutive non probability sampling. Term was 
defined as 37 to 42 completed weeks of gestation 
and asphyxia as an APGAR score less than 7. In 
CMH each LSCS and difficult or assisted SVD is 
attended by a pediatrician while even 
uncomplicated SVD is attended by gynecologist 
and trained nurse. Apgar score was calculated by 
either a pediatrician, gynecologist or trained 
nurse. Particulars of mothers were entered in the 
pre formed proforma. In NICU the babies were 
examined and followed by classified pediatrician 
and the progress noted daily. Outcome of each 
baby in term of morbidity that’s fits and mortality 
were entered in the proforma. Pre term babies; 
babies with gestational age less than 37 
completed weeks and babies with congenital 

anomalies were excluded from the study. HIE 
was staged as per sarnat staging11 by classified 
pediatrician. 

All the data collected (source of data was 
preformed proformas; filled by paediatrician for 
each patients) after the 2 years of study was 
analyzed using SPSS version 18. Mean ± SD was 
calculated for numerical variables like age (in 
years) of the mothers, APGAR score and duration 
of stay in hospital. Frequencies and percentages 
were calculated for categorical variables like 
gender, outcome for example discharged or 
expired and morbidity likes fits. 

 
Figure-1: Distribution of Apgar score (n=85) among the patients. 
Y axis shows APGAR score on X axis is no. of patients 
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RESULTS 

Of the total no of 85 babies included in the 
study 35% were male and 65% were female. 
Apgar score distribution is given in fig-1 with 
mean score, 4.98 ± 0.98 at 5 minutes. Of the total 
neonates 76% were discharged in satisfactory 
conditions and 24% expired during stay in         
the hospital. During stay in hospital 46 (54%) 
were diagnosed to have hypoxic ischemic 
encephalopathy 2 (HIE2), patients diagnosed 
with HIE3 were 5 (6%) and the rest 14 (16%) were 
with HIE1 as shown in fig-2. Babies who did not 
develop signs of encephalopathy were 20 (24%). 
Rest of the data collected during the study is 
given in table. 

DISCUSSION 

Birth asphyxia is an important cause of 
admission to NICU in our set up and is related to 
significant neonatal mortality and morbidity. 
Specific head or Whole body cooling for birth 
asphyxia is now the standard of treatment all 
over the world12. This therapeutic intervention is 
started within six hours after birth and continued 
till 48 to 72 hours and has resulted in significant 
improvement in term of mortality and morbidity 
including neurological outcome in the immediate 
neonatal period and even later13. Despite the fact 
that this intervention has dramatic established 
benefits, no such interventional therapy is 
available in Pakista. The main reason for it is the 

non availability of reliable data regarding this 
devastating condition. We used Apgar score for 
patients to label them as having birth asphyxia. 
The same criteria though don’t meet standard 
criteria for the diagnosis of birth asphyxia is still 
used in resource limited countries including 
china8,10,14 and even in recent study low apgar 
score has been linked with significant neonatal 
mortality15.  

In our study male were more affected than 
female and the incidence of birth asphyxia was 
more in babies delivered by SVD than LSCS. Also 
its incidence was more in unbooked cases and in 
primigravida. Similar findings were observed in 
other studies also. Study from Karachi also 

showed male predominance with male 60%         
and female 40%. Another study from India          
also showed similar results16. Both these studies 
also showed increased incidence of birth 
asphyxia in babies delivered by SVD than      
LSCS.  Studies by Aslam et al8 and Sahoo et al17 
also documented increased incidence of perinatal 
asphyxia in primigravida as compared to 
multigravida similar to our finding. Aslam et al8 
also reported increased incidence in unbooked 
cases as compared to booked cases and this has 
also been noted in our study. 

In our study 24% of babies with low apgar 
score developed no signs of encephalopathy, 
babies with HIE stage 1 were 16% with stage 2 

 
Figure-2: Patients with different Hypoxic Ischemic Encephalopathy stages (n=65). 
HIE-hypoxic ischemic encephalopathy. 
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were 54% and those with stage 3 were 6. Our 
studies also reported increased prevalence of HIE 
in babies with low apgar score. Study by siva      
et a16 reported the incidence of HIE in low apgar 
score babies to be 31% with maximum of the 
babies in stage 1, while in our study most of the 
babies were in stage 2. Another study by Rehan 
Majeed et al14 revealed that 36% of the                

babies with low apgar score developed no 
encephalopathy, another 36% went into HIE 
stage1, 20% stage 2 and 8% into stage 3. Study 
from Bangladesh reported the frequency of HIE 
stage 1 to be 25%, stage 2 to be  36% and stage 3 
to be about 38% among the asphyxiated 
neonates18. 

The most common antenatal problem 
observed in our study was maternal anemia in 
82%, PROM in 34%, PIH 24%, fever and UTI 11% 
each. Almost similar antenatal problems have 
been reported in other studies too. Study by 
Rehan Majeed et al14 reported history of anemia 
among mothers of asphyxiated to be 60%, PROM 
24%, PIH 19% and fever 24%. But study by Aslam 

et al8 reported that maternal anemia and 
hypertension are unrelated to birth asphyxia.  But 
other studies have showed increased incidence  
of birth asphyxia in female with PIH16,19. 
Hypertension may lead to decreased placental 
flow and may prone baby to perinatal asphyxia19. 
Mortality for asphyxiated babies in our study was 

Table: Maternal and fetal data. 
Materna/ fetal data No. of patients Percentange/Mean ± SD 

Maternal age  26.47 ± 4.71 
Parity  

Primigravida  
Multigravida 

 
49 
36 

 
58 
42 

Antenatal visits 
Booked 
Unbooked 

 
12 
73 

 
14 
86 

Antenatal problems 
Anemia 
PROM 
IH 
Fever 
UTI 
Oligohydramnios 
Polyhydramnios 

 
70 
29 
21 
10 
9 
8 
3 

 
82 
34 
24 
11 
11 
9 
2 

Admission 
Outdoor 
Indoor 

 
47 
38 

 
55 
45 

Mode of delivery 
SVD 
LSCS 

 
61 
24 

 
72 
28 

Apgar score  4.98 ± 0.98 
Birth weight  2.74 ± 0.57 
Duration of hospital stay  2.55 ± 1.50 
Sex of neonates 

Male 
Female  

 
55 
30 

 
65 
35 

SVD: spontaneous vertex deliver, LSCS: lower segment caesarian section, SD: standard deviation, PROM: premature 
rupture of membrane, PIH: pregnancy induced hypertension, UTI: urinary tract infection. 
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24%, while mortality due to birth asphyxia from 
urban area of Pakistan has been reported to be 
about 14%20. Study from Bangladesh has reported 
the mortality due to peri natal asphyxia to be 
26%, the reported mortality from India is 8% and 
that from Nigeria is 14%. These differences may 
be due to difference in diagnostic techniques and 
differences in interventions21. 

CONCLUSION 

Low apgar score is an important cause of 
admission to NICU. Low apgar score was found 
associated with increased risk of fits in neonates 
and as one of the most important cause of 
mortality in our set up. 
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