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ABSTRACT 

Objective: To find out the association between neonatal morbidity & mortality and the number of ante-natal visits of the 
mother of the newborn.  
Study Design: Comparative cross-sectional study. 
Place and Duration of Study: Neonatal Intensive Care Units (NICUs) of three military hospitals of the Punjab province, from 
Jan to Mar 2019. 
Methodology: Data of all newborns (total of 3065 neonates) delivered in selected Military Hospitals, and all newborns 
admitted to Neonatal Intensive care units, of Military Hospitals born in same hospital (in born) and born outside the Military 
Hospital (out born) during this period along with their mothers was collected. Neonatal morbidity and mortality in the 
selected hospitals was recorded. Mothers were classified as booked and unbooked according to the number of antenatal care 
visits. Data was analyzed by Statistical Packages for Social Science (SPSS) version 20.  
Results: Neonatal morbidity including prematurity, low birth weight, birth asphyxia, neonatal sepsis, pneumonia, diarrhoea, 
congenital malformation, and fits was significantly less (p-value <0.001) in children whose mothers had at least 4 or more 
antenatal visits (booked) than those newborns whose mothers had less than 4 antenatal visits (unbooked). The neonatal 
mortality in booked mothers was less than half of that in unbooked mothers. 
Conclusion: Booked mothers had better outcomes in terms of neonatal health and survival, and the neonatal health and 
survival was strongly correlated with the number of antenatal visits of the mother.  
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INTRODUCTION 

Every year, millions of children under 5 years of 
age die of preventable diseases1. These deaths reflect 
the limited access of children to basic health needs, 
such as vaccination, treatment of infectious diseases, 
adequate nutrition and sanitation2.  According to the 
UN Millennium Development Goals3, Goal 4 was to 
reduce Child Mortality Rate which could not be met 
without substantial reduction in neonatal mortality 
especially in the developing countries like Pakistan4,5. 

In September 2015, with the end of the era of the 
Millennium Development Goals, the international 
community agreed on a new framework, the Sustain-
able Development Goals6 (SDGs). Goal 3 in the SDGs is 
to ensure healthy lives i.e. “good health and wellbeing 
and promote wellbeing for all at all ages”. The SDG 
target number 3.2 for child mortality represented a re-
newed commitment to the world’s children7. The goal 
is to end preventable deaths of newborns and children 
under 5 years of age by the end of 2030. It aims to 

reduce neonatal mortality to as low as 12 deaths per 
thousand live births and under 5 mortality to at least 
as low as 25 deaths per thousand live births”8.  

In 2017, out of 5.4 million annual deaths of chil-
dren below 5 years of age, about 2.5 million were neo-
nates4. Trends show that the proportion of child deaths 
that are in the neonatal period has increased in all 
regions of the world and globally was 41% in 20108, 
whereas, in 2017, this has increased to 46.2% of all 
under 5 deaths4. The main direct causes of neonatal 
death are estimated to be preterm birth, Asphyxia, res-
piratory distress, severe infections (sepsis), Pneumo-
nia, and congenital abnormalities9.  

Neonatal mortality, Infant Mortality and Under 5 
years mortality rates are important health indicators    
of a country10. There has been a steady decline in the 
under 5 year mortality rate in Pakistan from 138/1000 
live births in 1990 to 74.9/1000 live births in 2017, a 
45.72% decline. The neonatal mortality rate of 44.2 per 
1000 live births of Pakistan in 2017 accounted for 
59.01% of under 5 mortality rate in 2017. There has 
been a downward trend in the infant mortality rate as 
well, a total decline of 32.9% between 1990 and 2017, 
from 91/1000 live births to 61/1000 live births4. 
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As 74% of neonatal deaths occur in the first week 
of life, they are attributable to maternal causes as well, 
which are preventable. Quality antenatal care with an 
appropriate number of visits, appropriately distributed 
during pregnancy can help detect the morbidities du-
ring pregnancy and thus help to reduce the complica-
tions during pregnancy and labour9. This can improve 
outcomes of pregnancy and thus reduce preventable 
neonatal deaths. 

This study aimed to find the difference in neo-
natal morbidity and mortality among booked and 
unbooked mothers for antenatal care. 

METHODOLOGY 

This was a comparative cross-sectional study. 
Data was collected from the Neonatal Intensive Care 
Units (NICUs) of military hospitals of Rawalpindi, 
Jhelum and Mangla and Consulting National data 
from Pakistan Demographic Health Survey (PDHS) 
2017-1811. 

Data Collection was completed in three Months 
from January to March 2019. The study population 
included newborns who were delivered in the three 
selected hospitals and all newborns admitted in NICUs 
of pediatric departments of the three hospitals deli-
vered within (inborn) or outside (outborn) these hospi-
tals. Informed consent was taken from their mothers/ 
next of kin. Newborns of mothers/next of kin who did 
not give written informed consent and newborns who 
did not reach the selected military hospitals were 
excluded from the study.  

Neonatal morbidity and mortality in the selected 
hospitals was recorded. Mothers were classified as 
booked and unbooked according to the number of ant-
enatal care visits. At least 4 antenatal visits were reco-
mmended for mothers in the focused ANC (FANC) 
model by WHO in 2002. However according to WHO, 
since November 2016, “Antenatal care models with a 
minimum of eight contacts were recommended to re-
duce perinatal mortality and improve women’s expe-
rience of care”. In this study we considered mothers 
with 4 or more visits as booked for antenatal care. If a 
mother had 3 antenatal visits she was considered as 
partially booked. If a mother had less than 2 visits or 
no antenatal care visits she was considered unbooked. 
However for inference of results mothers with 4 or 
more ANC visits were considered as booked, those 
with less than 4 visits were considered as unbooked. 

This study was conducted after approval from the 
Ethics Review Board of Armed Forces Postgraduate 

Medical Institute. Permission was sought from the 
Commanding Officers / Commandants of the respec-
tive hospitals for the collection of data. Coding was 
used to guarantee the confidentiality of data/ infor-
mation. No monetary compensation was given to the 
study participants. 

Data was analyzed by Statistical Packages for 
Social Science (SPSS) version 20. The responses of the 
questionnaires were coded and scored to facilitate the 
entry of data. Quantitative variables were reported     
as Mean ± SD (Standard Deviation) while categorical 
variables were reported as frequencies and percen-
tages. The results of the study have been presented in 
the form of tables in the results section. For inferential 
statistics, chi-square test was applied to find an asso-
ciation between variables. The confidence interval was 
taken as 95% and a margin of error 5%, p-value ≤0.05 
was considered statistically significant. 

RESULTS 

A total of 3065 neonates including inborn and 
outborn babies were included in the study. 2382 were 
from Rawalpindi, 351 were from Jhelum and 332 were 
from Mangla. Out of a total of 3065 neonates, 1532 
(50%) were female and 1533 (50%) were male. 

Mostly all newborns were full term. Mothers of 
585 (19.1%) were unbooked, they had less than 2 visits, 
mothers of 2198 (71.7%) were partially booked, they 
had 3 visits, and mothers of 282 (9.2%) had 4 or more 
ANC visits and were booked (figure). 

The newborns of mothers who had 4 or more 
ANC visits (booked) had significantly lower morbidity 
as compared to newborns of mothers who had <4 
ANC visits (unbooked) during pregnancy. There were 
strong statistically significant differences between pre-
maturity (p=0.001), low birth weight (p=0.001), Birth 
asphyxia (p=0.001), neonatal sepsis (p=0.001), pneu-
monia (p=0.001), diarrhoea (p=0.019), congenital mal-

 
Figure: Booked vs unbooked mothers. 
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formation (p=0.01), fits (p=0.001), post-term (0.001) in 
booked and unbooked status of mothers (table-I). 

Out of 3065 neonates, 153 (4.99%) neonates died. 
This shows a mortality rate of 49.9 deaths per 1000 live 
births. In Rawalpindi there were 124 (5.3%) neonatal 
deaths, in Jhelum there were 13 (3.7)% neonatal deaths 
while in Mangla there were 16 (4.8%) neonatal deaths. 
Mortality was significantly higher in children of un-
booked mothers compared to booked and partially 
booked mothers. 

DISCUSSION 

The objectives of the study were to find out              
the frequency of neonatal mortality and morbidity in 
Neonatal Intensive Care Units (NICUs) of pediatric 
departments of three military hospitals of Mangla, 
Rawalpindi and Jehlum and compare the neonatal 
mortality and morbidity in cases where mothers were 
booked for antenatal care with those of unbooked 
mothers in the same setting, thus to study the impact 
of antenatal care on neonatal morbidity and mortality. 

The study showed that there was a highly signi-
ficant association between the number of antenatal 
visits of the mother and the mortality and morbidity of 
newborns. Mothers with 4 or more antenatal visits had 
much better pregnancy outcomes. There was a statisti-
cally significant difference in neonatal mortality and 
morbidity in booked and unbooked mothers. The neo-
natal mortality in booked mothers was less than one 
half of that in unbooked mothers.  

Out of 3065 newborns, 1837 (60%) were admitted 
in NICU and had some morbidity, out of which 398 
(13%) had Prematurity, 245 (8%) had low birth weight, 
306 (10%) had Birth asphyxia, 214 (7%) had neonatal 
sepsis, 153 (5%) had pneumonia, 61 (2%) had Diarr-
hoea, 31 (1%) had congenital malformations, 214 (7%) 
had jaundice, 92 (3%) had Fits, 31 (1%) were post term 
and 92 (3%) had other morbidities. 

Among the newborns admitted in NICUs of the 
selected military hospital 52% were female and 48% 
were male. Out of the total 153 neonatal deaths in our 
study 53% were male and 47 % were female. 

Among the newborns admitted in NICUs with11 
prematurity, 3.4% were newborns whose mothers were 
booked (had 4 or more ANC visits), whereas 96.6% 
were newborns whose mothers had less than 4 ANC 
visits. 

Table-I: Association of neonatal morbidity with booked and unbooked status of mothers. 

Neonatal Morbidity Un Booked Partially Booked Booked p-value 

Prematurity 88 (22.7) 287 (74) 13(3.4) 0.001 

Low birth weigh 82 (35.5) 133 (57.6) 16 (6.4) 0.001 

Birth asphyxia 105 (27.8) 160 (53.2) 36 (12) 0.001 

Neonatal sepsis 59 (27.8) 127 (59.9) 26 (12.3) 0.001 

Pneumonia 31 (20.4) 91 (59.9) 30 (19.7) 0.001 

Diarrhoea 17 (30.4) 26 (47.3) 12 (21.8) 0.019 

Congenital malformations 17 (54.8) 13 (41.9) 1 (3.2) 0.001 

Jaundice 36 (17.9) 149 (74.1) 16 (8) 0.963 

Fits 37 (39.4) 52 (55.3) 5 (5.3) 0.001 

Post term 4 (57.1) 3 (42.4) - 0.007 

Others 38 (44.7) 22 (25.9) 25 (29.4) 0.001 

 
Table-II: Neonatal Mortality Rate in booked and 
unbooked mothers of newborns admitted in Neonatal 
Intensive Care Units of the selected military hospitals. 
Booking Status of Mothers Neonatal Mortality Rates 

Booked 21/1000 live births 

Partially Booked 49.9/1000 live births 

Unbooked 87.6/1000 live births 

Table-III: Frequency of neonatal morbidity in cases of 
neonatal mortality. 
 n (%) 

Prematurity 112 (61.9) 

Low birth weigh 72 (39.8) 

Birth asphyxia 40 (22.1) 

Neonatal sepsis 66 (36.5) 

Pneumonia 16 (8.8) 

Diarrhoea 7 (3.9) 

Congenital malformations 9 (5) 

Jaundice 37 (20.4) 

Fits 53 (29.3) 

Post term 1 (0.6) 

Others 11 (0.6) 

Table-IV: Association of neonatal mortality with booked 
and unbooked status of mothers of newborns admitted in 
Neonatal Intensive Care Units of the selected hospitals. 

Neonatal 
Mortality  

Unbooked 
Partially 
booked 

Booked 
p-

value 

Yes 22 (8.7) 124 (5.1) 7 (2.1) 
0.023 

No 229 (91.3) 2369 (94.9) 315 (97.9) 
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Low birth weight, 6.4% were newborns whose 
mothers were booked (had 4 or more ANC visits), 
whereas 93.6% were newborns whose mothers had less 
than 4 ANC visits. 

Birth Asphyxia, 12% were newborns whose mot-
hers were booked (had 4 or more ANC visits), whereas 
88% were newborns whose mothers had less than 4 
ANC visits. 

Neonatal Sepsis, 12.3% were newborns whose 
mothers were booked (had 4 or more ANC visits), 
whereas 87.7% were newborns whose mothers had less 
than 4 ANC visits. 

Pneumonia, 19.7% were newborns whose mothers 
were booked (had 4 or more ANC visits), whereas 
80.3% were newborns whose mothers had less than 4 
ANC visits. 

Diarrhoea, 21.8% were newborns whose mothers 
were booked (had 4 or more ANC visits), whereas 
78.2% were newborns whose mothers had less than 4 
ANC visits. 

Jaundice, 8% were newborns whose mothers were 
booked (had 4 or more ANC visits), whereas 92% were 
newborns whose mothers had less than 4 ANC visits. 

Fits, 5.3% were newborns whose mothers were 
booked (had 4 or more ANC visits), whereas 94.7% 
were newborns whose mothers had less than 4 ANC 
visits. 

Mothers of all 7 newborns who were post term 
were unbooked. 

The NMR of Pakistan in 2017 was 44.2 deaths per 
1000 live births12,13. In our study, the NMR was 49.9 
deaths per 1000 live births. 

The frequency of prematurity14, LBW15, birth 
asphyxia16 has been reported to be lower in ANC users 
than those who did not attend ANC. Also ANC non-
users have a higher percentage (49%) of anemia as 
compared to ANC users (29%)17. Our study was con-
sistent with these studies. 

A study using secondary data recommends that   
in order to reduce neonatal mortality there is a need         
to implement interventions focusing on antenatal       
care effective referral system and retraining of health 
care providers to manage delivery complications and 
smaller than average birth size babies in resource-poor 
communities of Pakistan18. Our study also concluded 
that better use of ANC facilities can result in better pre-
gnancy outcomes and can reduce neonatal mortality in 
Pakistan. 

In Iran, the NMR in this Neonatal Intensive Care 
Unit was 6.44 /1000 during 7 years period19. The 
strong association between the mortality rate in the 
Neonatal Intensive Care Unit with preterm birth and 
low birth weight indicated the necessity of prenatal 
care aimed at preventing preterm labor20,21. Our study 
also showed that the neonatal mortality in booked 
mothers was less than one half of that in unbooked 
mothers. 
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CONCLUSION 

In our study, it is concluded that not only the 
booked mothers in the selected military hospitals had 
better outcomes in terms of neonatal survival and 
health but neonatal health was strongly correlated 
with the number of antenatal visits of the mother. Neo-
natal morbidity and mortality can thus be prevented 
by increasing the utilization of existing antenatal care 
services, resulting in improved maternal, neonatal and 
perinatal health. 
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