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ABSTRACT 

 

Annually 15 million babies are born as preterm that is more than 1 in 10 babies. The complications of 

preterm birth are the reasons for almost one million deaths every year. A Study was done in 

Chengalpattu Medical College Hospital, a large perinatal centre in district of Kanchipuram, South 

India to study the transport and survival of preterm babies among intramural deliveries and babies 

born extramurally. We utilized SNCU (Sick Newborn Care Unit) online database of National Rural 

Health Mission supported by UNICEF to assess the effect of hospital births (inborn versus out born) 

on Preterm mortality. Three hundred and thirty eight preterm neonates were admitted for preterm care 

at Chengalpattu Medical College SNCU from May 2015 to September 2015. Two hundred and eighty 

two cases were delivered at CMCH and were shifted to SNCU, whereas 56 were delivered outside and 

transported from the community. The place of delivery is significantly related to the death due to 

preterm births. (p=.025). Multiple logistic regression was conducted, variables namely, sex of the 

child, mode of transport, place of delivery, gestational age, age of the new born and social category 

were analyzed. The significant risk factors for the outcomes are Gestational Age (OR = 0.203, p< 

0.05), Age at Admissions (OR = 0.134, p<0.05) and Social Category (OR= 2.03, p<0.05).  
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INTRODUCTION 

Annually 15 million babies are 

born as preterm that is more than 1 in 10 

babies. The complications of preterm birth 

are the reasons for almost one million 

deaths every year. Preterm birth is a major 

determinant of neonatal mortality and is 

associated with adverse long term 

outcomes. 
(1-3)

 The rate of preterm births 

varies between 5-7% in developed 

countries, the rate is higher among the 

developing nations and the incidence of 

preterm deliveries appears to be 

increasing. Secular trends in preterm births 

were studied in the advanced developed 

Scandinavian nation, Norway. It was 

found that the preterm birth rate increased 

over time, but was mainly due to an 

increase in obstetric interventions. 
(4,5)

 

Estimate of preterm birth rate for 184 

countries and time series for 65 countries 

in 2010 revealed that worldwide 14.9 

million babies (uncertainty range: 12.3-

18.1 million) were born before completion 

of 37 weeks of gestation, contributing to 

11.7% of all live births. 
(6)

 The rate of 

preterm birth has increased from 1990-

2010 in spite of the various efforts in high 

income nations, though United States has 

reported a slight decrease since 2013. 
(7-12) 

The WHO fact sheet states that 

“Every year, an estimated 15 million 

babies are born preterm. Preterm birth 

complications are the leading cause of 

http://www.ijhsr.org/
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death among children less than 5 years of 

age, responsible for nearly 1 million deaths 

in 2013.Three-quarters of them could be 

saved with current, cost-effective 

interventions. The preterm babies after the 

treatment in NICU face a lifetime of 

disability, including learning disabilities 

and visual and hearing problems. 
(13)

 

Global analysis of disease burden reveals 

that preterm birth is the single largest 

contributor for child mortality and a risk 

for lifelong impairment. 
(14)

 The survival 

rate of the preterm babies around the world 

is different. Lack of basic amenities, cost 

effective care such as providing warmth, 

breast feeding support, respiratory care for 

preterm and infection control are lacking 

in low income countries. 
(11-14) 

India contributes to a quarter of 

global child mortality, 2 million under five 

deaths each year. As per the WHO report 

India tops the 10 countries with the 

greatest number of preterm births: 3 519 

100, followed by China: 1 172 300, 

Nigeria: 773 600, Pakistan: 748 100 and 

Indonesia 675 700. 
(14,15) 

Studies were done to estimate the 

neurodevelopmental impairment at 

regional and global levels for 2010; it was 

found that there were 13 million preterm 

births in 2010, who survived beyond one 

month. Among the survivors 2.7 % had 

moderate to severe and 4.2 % had minor 

neurodevelopmental impairment. 
(16)

 

Educational and behavior problems with 

poor school performance was noted among 

the children born at 32 to 35 weeks of 

gestation to mothers resident in oxford 

Shire in 1990, when the follow up study 

was done at seven years of age. 
(17) 

Neonatal risk factors for cerebral 

palsy in very preterm babies were studied, 

among the babies born between 1980 -90: 

hypotension prolonged ventilation, sepsis 

and pneumothorax were considered as the 

risk factors, but the mode of transport was 

not mentioned. 
(18,19) 

Various international networks for 

evaluating the incidence outcome of very 

low birth, very preterm neonates are 

available to study the healthcare services 

in the developed countries 
(20,21)

 but such 

health system intervention studies not 

available in rural India. 

The intervention by National Rural 

Health Mission to introduce Neonatal 

ambulance to transport neonates is an 

important milestone in reducing mortality 

in neonates. This study in Chengalpattu 

Medical College and Hospital focuses on 

the transport of preterm neonates from the 

community. 

Aim of the Study: To study the factors 

affecting the survival of Preterm babies 

among intramural deliveries and babies 

born extramurally and then transported 

from the community in a rural based 

teaching Hospital, in South India. 

 

MATERIALS AND METHODS 

The Study was done in 

Chengalpattu Medical College Hospital a 

large perinatal centre in the district of 

Kanchipuram, South India. We utilized the 

SNCU online database of National Rural 

Health Mission supported by UNICEF to 

assess the effect of hospital births (inborn 

versus out born) on Preterm mortality. 

Study Design: Retrospective 

observational Study. 

All Preterm neonates admitted to 

Chengalpattu Medical College Hospital 

(CMCH) were enrolled in the study 

between May 2015 to September 2015.  

Preterm is defined as babies born 

alive before 37 weeks of pregnancy are 

completed. Neonatal mortality (defined as 

death prior to hospital discharge or 28 

days, whichever occurred first). 

The study enrolled 338 preterm 

neonates; assessment of the gestational age 

was from the maternal records, especially 

ultra sound assessment and by postnatal 

assessment.  

Subjects: Subjects enrolled in this study 

were either born at the participating 

SNCUs (inborn) or were transported from 

one of the following sites shortly after 

birth: Out born- from District Hospitals, 

Primary Health centers, Home delivery 
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and Private Hospitals. The post delivery 

time spent at the referring facility before 

transport and mode of transport of out born 

babies were studied. 

Data Collection: Specially trained 

personnel collected data at the time of 

admission, including maternal 

demographics, obstetric variables, details 

regarding place of delivery, details about 

the neonate, mode of transport and various 

outcome measures. On the day of 

discharge the duty pediatrician assigned 

the final diagnosis and the data is entered 

on the same day and cross verified by the 

duty pediatrician. 

Statistical analysis: To determine if 

maternal and neonatal demographics were 

associated with inborn or out born status, 

we performed t-tests for continuous 

variables and chi- square test for 

categorical variables. Logistic regression 

analyses were used to examine 

associations between the intramural, 

extramural births and defined outcomes, 

while adjusting for gestational age groups 

(<28 weeks, 28 to 32 weeks and 33 to 36 

weeks.). The fit of each logistic model was 

assessed using the Hosmer–Lemeshow 

goodness-of-fit test and the global test, that 

all regression parameters are zero, was 

tested using the -2 log likelihood statistic. 

All analyses were performed using the 

SPSS program (version 19.0) and the 

critical p-value was set at 0.05. 

 

RESULT 

Three hundred and thirty eight 

preterm neonates were admitted for 

preterm care at Chengalpattu Medical 

College SNCU from May 2015 to 

September 2015. Two hundred and eighty 

two cases were delivered at CMCH and 

were shifted to SNCU, whereas 56 were 

delivered outside and transported for 

preterm care. Different parameters 

measured at the time of admission were 

shown in Table1. 

 

Table1.Distribution of different parameters considered for the analysis. 

 Parameters Inborn 

(282) 

Out born 

(56) 

P value 

Sex Male / Female 163 / 119 29 / 27  0.40 

Gestational Age 

 

<28 weeks 15 10 0.002 

28-32 weeks 83 10 

33-36 weeks 184 36 

Weight Low Birth weight 254 51 0.82 

Normal 28 5 

Age on admission 

(in Days) 

<1 252 36 0.00 

1-7 28 19 

>7 2 1 

Gategory Gen 108 21 0.29 

OBC 106 19 

SC 64 13 

ST 4 3 

Mode of Transport 

 

Govt Provided 280 51  

.000 Self Arranged 2 5 

(Category Gen – General, OBC – Other Backward Communities, SC – Shedule Caste, ST- Shedule Tribe.) 

 

Among the preterm babies whether 

inborn or out born there was no sex 

preference for treatment in SNCU. 

(p=0.40). The gestational age is 

significantly lower among the out born as 

compared to inborn preterm babies. 20 out 

of 56 were less than 32 weeks of gestation 

among the out born babies when compared 

to 98 out of 282 among in born babies. 

(p=.002). 

The sick preterm neonates were 

immediately admitted in SNCU (252out of 

282) in CMCH deliveries while 20 babies 

out of 56 were brought to SNCU after 

completion of 1 day.(p=.00).  

Social status has not shown any 

significant difference (p=0.29), but the ST 

(Scheduled Tribe) seeking tertiary care 

services is only 4 out of 7 which were 

significantly less. 
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Overall for both intramural and 

extramural deliveries 331 out of 338(98%) 

have utilized the ambulances provided by 

the government, but 5 out of 56(9%) of 

preterm babies have reached the SNCU by 

self-arranged vehicle when they are born 

outside the tertiary care facility. Out of 

338 cases only 7 came by self arranged 

vehicle and one died among this group. 

The mean duration of stay in 

SNCU among the in born was 12.2 

(SD10.81) days and for out born was 9.46 

(SD9.47) days. (p=0.07). The mean 

duration of stay was marginally significant 

(p=0.07).  

Table 2: Discharge status of Preterm babies 

Discharge status Inborn (282) Out born(56) P value 

Improved 245(86.9) 47(83.9) (0.046) 

Expired 26(9.2) 7(12.5) 

LAMA 1 (0.4) 2((3.6) 

Referred 10 (3.6) 0 

LAMA – Left Against Medical Advice. 

 

Table 2 shows the distribution of 

discharge status by Intramural and referred 

babies. 245 survived among inborn 

admissions (86.9%) and 47 survived 

among out born admissions (83.9%). The 

survival among the CMCH delivered and 

transported preterm neonates were 

statistically significant. (p=0.046).  

 

Table 3 Distribution by Sex 

 

 

Discharge status Total 

Improved Expired LAMA Referred 

sex F 126 13 2 5 146 

 M 167 19 1 5 192 

Total 293 32 3 10 338 

 

Table 4 Distribution by place of delivery 

Place of 

Delivery 

Discharge status Total 

Improved Expired Lama Referred 

CMCH 245 26 1 10 282 

DH 13 3 1 0 17 

PHC 24 3 0 0 27 

Private 9 0 1 0 10 

Home 1 1 0 0 2 

Total 292 33 3 10 338 

 

Among the preterm’s admitted 192 

were male babies and 146 were female 

babies. The mortality is shown in table 3 is 

found to be equal. (p=0.81). 

Among the preterm neonates 

admitted 26 out of 282 died in CMCH 

(9.0%), where as death in preterm’s 

referred from district hospital was 3 out of 

17(17.6%), from the PHCs 3 out of 27 

(11.1%), one out of 2 from home delivery 

(50%). 10 preterm’s were admitted from 

the private hospitals, one left against 

medical advice (10%) and nine survived. 

The place of delivery is significantly 

related to the death due to preterm births. 

(p=.025). 

Among the total preterm babies 

admitted to the SNCU, 25 were less than 

28 weeks of gestational age and 12 of 

them died (48%). Out of 93 in the group of 

29-32 weeks of gestation 12 of them died 

(12.9%). Out of 220 in the 33-36 weeks of 

gestational age 9 died (4%).The mortality 

is related to the gestational age, lower the 

gestational age, higher the mortality. 

(p=.00)  

Among the marginalized section 82 

preterm neonates were treated in SNCU 

(22.7% of SC and 2.1% ST). Three out of 

7 from the ST group have died (75%) and 

13 out of 77 from SC group died 

(16.9%).129 preterm from the general 

group were admitted and 8 died (6.2%). 

Mortality is significantly high among the 

lower strata of economic development 

especially among the tribal population. 

(p=.047). 
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Table 5 Distributions by GESTATIONAL AGE 

Gestational Age 

(Weeks) 

Discharge Status Total 

Improved  Expired LAMA Referred  

<28 11 12 1 1 25 

29-32 75 12 1 5 93 

33-36 206 9 1 4 220 

Total 292 33 3 10 338 
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Fig 1 Distributions by Social Status 

 

Mulivariate Logistic Regression 

 B S.E. Wald df Sig. Exp(B) 

Gestational age -1.595 .279 32.675 1 .000 .203 

Age at admissions -2.009 1.068 3.540 1 .060 .134 

Social Category 0.700 .240 8.468 1 .004 2.013 

Constant 2.351 1.392 2.851 1 .091 10.492 

 

Multiple logistic regression was 

conducted for variables namely, sex of the 

child, mode of transport, place of delivery, 

gestational age, age of the new born and 

social category. The factors sex of the 

child, mode of transport, and place of 

delivery were not significant. The 

significant risk factors for the outcomes 

are Gestational Age (OR = 0.203, p< 

0.05), Age at admissions (OR = 0.134, 

p<0.05) and Social Category (OR= 2.03, 

p<0.05).  

 

DISCUSSION 

In this study the overall mortality 

among the preterm neonates admitted to 

the SNCU was 10.65%. The mortality 

among the transported preterm neonates 

compared to inborn neonates was 

statistically significant. This finding is 

similar to the previous studies, 
(22-26)

 where 

the out born mortality is higher. Amany 

from Cairo showed overall mortality in the 

out born group as 43.7% and inborn 

mortality as 29.59%. The main reasons for 

the higher out born mortality are 

hypothermia during transport and related 

complications, e.g. hypoglycemia, 

hypothermia and shock etc. 
(23-26) 

A study by Sehgal et al showed 

that none of the referred was accompanied 

by trained staff and none were pre 

informed. Studies from Nigeria showed 

poor thermal care and sub optimal 

resuscitation were associated with poor 

outcome. The NEOPAIN trial studied the 

outcome of very low birth infants who 

were ventilated. In this study it was shown 

that the location of birth alone did not have 

significant effect on the survival of 

transported out born versus inborn 

neonates. 
(27-31)
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The study at Chengalpattu shows that the 

overall mortality among the preterm is 

significantly different among the out born 

and inborn babies. When the place of 

referral was analyzed the preterm neonates 

had a higher mortality when transported 

from district hospital than from Primary 

health center or private hospital.  

This study also reveals that day of 

admission to NICU is significant factor 

affecting the outcome. If the baby is 

referred after one day of life from the 

referred centre (district hospital) the 

mortality is higher than if is referred 

earlier. 

This finding may be due to 

Comprehensive Emergency Obstetric and 

Neonatal care services available in district 

hospitals, where the preterm neonates are 

already treated for complications and then 

transferred. The delay of transfer of one 

day and more causes the mortality to be 

higher. This is similar to study by Berry 

which also showed that neonates 

transferred from another NICU were 

associated with higher mortality. 
(25) 

The study at CMCH also shows 

gestational age as a significant factor. The 

mortality is higher among the group < 

28weeks of gestation (48%) when 

compared to the 29-32weeks group 

(12.9%) and 33-36weeks group (4%). 

Regarding the use of ambulances, previous 

studies showed out born neonates who did 

not use neonatal transport, had 30-60% 

more mortality. Presence of skilled team 

improved the quality of neonatal care. 
(26,30)

  
Study in Chengalpattu had showed 

98% of neonates were transferred by 

ambulance. The neonatal ambulances are 

equipped with incubator, oxygen facility 

and ventilator care. The neonates were 

accompanied by trained transport team. 

The population is aware of the ambulance 

facility for transport of the mothers. 

In the district of Kanchipuram the 

medical officers at the Primary Health 

Centre and 108 ambulance personnel have 

the list of high risk mothers and their 

Expected Date of Delivery (EDD) and 

motivate the family to call the ambulance 

when the need arises. Hence greater 

proportions of the mothers with preterm 

deliveries have utilized the government 

provided transportation. 

 

CONCLUSION 

The study shows that the vast 

majority (98%) of mothers are utilizing the 

transportation to reach the health care 

facilities for their delivery. It is clear that 

the in-utero transport for high-risk pre-

term delivery is happening from the 

community to the referral care/ tertiary 

center (CMCH). This shows the 

advancement of care from the efforts of 

the National Rural Health Mission 

(NRHM) and that the communities are 

aware of and utilizing the transport 

services. 

The district hospitals transfer 

preterm babies for respiratory care such as 

surfactant therapy and ventilator care to 

CMCH using the neonatal ambulance 

services. The CMCH team is informed 

about the transport, if ventilator beds are 

available they are received in CMCH or 

else they are transferred to Chennai. In 

spite of increased utilization of transport 

services, pre-term newborns transferred 

from the district hospital, after one day of 

treatment at the health facility, have shown 

higher mortality compared to those born at 

referral care center (CMCH) itself.  

Regarding the preterm care in 

CMCH, the mortality is higher (48%) for 

preterm deliveries less than 28 weeks of 

gestation, when compared to the 33-36 

weeks (4%). The care of preterm neonates 

less than 28 weeks needs man power 

especially higher patient nurse ratio (1:1) 

and adequate facility for central line, total 

parental nutrition, and advanced ventilator 

care etc.  

Strengthening the care at district 

hospital for respiratory therapy and 

imparting knowledge and improving the 

manpower in the referral centers (District 

and Medical College) is the need of the 
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hour. Hence it is advisable to focus the 

interventions at health care services. 

 

RECOMMENDATION  
Based on the study findings are as follows: 

Community: 

 1. Prevention of preterm in the 

community: This study shows that the 

marginalized sections of the populations 

(especially Scheduled Tribe), though small 

in number, have a higher mortality. Hence, 

special tracking of high risk mothers 

should be improved especially in the 

marginalized sections of the populations, 

focused on identifying danger signs earlier 

and early transportation to the referral care 

center. 

2. Secondary and Tertiary care units. 

1. Improve newborn care provided at the 

district hospital. 

2. Early diagnosis of danger signs and 

transport from the district hospital. 

3. Special care services for < 28 weeks 

gestation at referral units (CMCH) 

with focus on strengthening the 

manpower and infrastructure. 

A comprehensive effort to strengthen the 

Primary, secondary and tertiary care with 

good transport system will pave the way 

for preterm survival.  
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