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BACKGROUND: India Newborn Action Plan (2014) aims to achieve a single digit NMR by 2030.  To strengthen our National 
Programs for the there is a dire need of �Golden Transport�. The objective of this study was to analyze the referral pattern of the 
out born sick neonates. 
METHODOLOGY: A retrospective cross sectional study was done at a tertiary teaching hospital NICU. All out born neonates over 
nine months in 2014 were included. Demographic variables, weight, prematurity, transport details, and outcomes were 
documented. 
RESULTS: A total of 259 (35%) neonates of the total 755 admissions were out born. The commonest indication for referral was 
respiratory distress syndrome 83 (32%). Neonatal transport protocols were very poorly followed in all babies. Thirty eight (14.6 %) 
sick neonates were referred in very critical condition.  Mortality was found in 57 (22%) neonates. 
CONCLUSION: The imminent possibilities of life threatening deterioration and death in the sick newborns were noted due to 
inappropriate transport. Strict adherence of neonatal transport guidelines as simplified by �Golden Transport� checklist by the 
referring and referral center will definitely avoid numerous preventable deaths.
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INTRODUCTION
India Newborn Action Plan (2014)  aims to achieve a single digit 

(1)Neonatal Mortality Rate (NMR) by 2030  To strengthen our 
National Programs for the newborns and achieve the Millennium 

(2) Developmental Goals (MDG - 4) there is a dire need of �Golden 
Transport� for the sick neonates along the lines of Golden Minute 
(3) (4,5) and Golden Hour.

A significant number of critically sick neonates require emergency 
transport due to paucity of expertise both in field of manpower 
and equipment. Neonatal transport is a challenge in developing 
countries especially due to insufficient distribution of Neonatal 
Intensive care Units and Specialized Newborn Care Units in rural 
and urban regions. Further neonatal transport is a neglected phase 
of the important continuing care of sick neonates that need 

(6)additional systematic care. There are large numbers of hospital 
linked private ambulance services, which cater to limited 
populations in major cities. But transports through these services 
are poorly managed. Over the years the specialized neonatal 
transport system in the developing countries has not evolved to its 

(7)  complete optimum functioning state.                                                                                                              

In newborns pre-transport stabilization, care during transport 
(8,9,10,11) models and NNF guidelines are available.  Studies have 

highlighted sick babies transported are hypoglycemic and 
(12,13,14)cyanosed and have serious clinical implications.  There is 

paucity of data on characteristics of transport of referral neonates 
(15)to Neonatal Intensive care unit.  The referral pattern of neonates 

and characteristics in Western part of Maharashtra to a tertiary 
center is lacking. The study was hence planned to analyze the out 
born babies referrals in relation to transport. The primary objective 
of this study was to analyze the referral pattern of the sick 
neonates from the health facilities to tertiary care center. The 
secondary objective was to evaluate adherence of the guidelines 
during neonatal transport.

Methodology:  
Study Setting:  
The study was conducted at the Neonatal Intensive Care Unit 
(NICU) of Sassoon General Hospital, Pune. Sassoon General 

Hospitals (SGH) is a large public tertiary care referral center in Pune, 
a second most populous district in the State of Maharashtra. The 
Unit is a major urban tertiary referral center for the surrounding 
districts. The sick neonates coming to SGH come from  very 
resource limited background. The unit caters both to inborn and 
out born neonates. 

Study Design: 
A retrospective cross sectional study of neonates admitted to Level 
III NICU of Sassoon General Hospital, Pune was done for a period of 
9 months from January 2014 till September 2014. The study 
populations were neonates admitted to NICU. All out born 
referrals and out born coming from home directly were included. 
Neonates readmitted within the neonatal period to NICU after 
discharges were excluded. 

Out born neonates were defined as neonates who were delivered 
outside of Sassoon General Hospital, either hospital or home. 
Inborn neonates were defined as newborns delivered at Sassoon 
General Hospital. Sample size: Convenience sampling method was 
used and all the out born neonates admitted during the study 
period were included.

The data was obtained from NICU admission register and indoor 
case admission paper on a pre-validated case record form sheet. 
Place of referral, Birth weight, prematurity, age of presentation, 
transport details, indication of referral, condition and diagnosis on 
admission, and treatment were the variables documented.  Facility 

(16)based newborn care  definitions for birth weight classification, 
prematurity and clinical diagnoses were used.

Primary outcome was cured, death and discharged against 
medical advice. Secondary outcome were adherence of neonatal 
transport guidelines. Statistical analysis: Data was tabulated and 
percentages were calculated for the categorical variables.

RESULTS :
Of the total 755 admission, 259 (34%) neonates were out born 
babies. Males were 152 (58.6%), preterm neonates 172 (68%) 
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and extremely low birth weight neonates (weight less than 1.0 kg) 
were 31(12%), Very low birth weight neonates (weight less than 
1.5  till 1.0 kg)  were 40 (15.4%) low birth weight neonates 
(weight less than 2.5 till 1.5 kg)  were 113 (43.6%) were the major 
referrals.  Ninety three (35%) neonate's babies were referred from 
private hospitals and institutions.  The sick neonates referred from 
primary, rural and civil government hospitals were 75 (29.3 %).  
Babies admitted at SGH center directly from home were 91(35 %). 
Maximum neonates were referred on day 1 of life 107 (41%). The 
commonest indication for referral was Respiratory distress 
syndrome 83 (32 %), Sepsis 29 (11 %), Hyperbilirubinemia 20 (7.7 
%), Convulsions 21(8.1%), Birth asphyxia 19 (7.33 %), Congenital 
heart disease and malformations 26(10%), Meconium aspiration 
syndrome 14 (5.4%) and other causes 14(5.4%). Referrals for 
routine basic care for feeding and temperature regulation of the 
newborn were observed in 33 (12.7 %) neonates. Nearly three 
fourth of the neonates 160 (62 %) neonates required second and 
third line antibiotics. Delay in mother reaching the NICU after 5 
days was observed for 139 (54 %) neonates. 

Table 1: Demographics and Clinical Characteristics of Out 
born neonates admitted to NICU, Sassoon General Hospital

Neonatal transport protocol was seriously jeopardized in all cases 
leading to a critical and an unstable neonate at admission.  None 
of the referrals from private and government hospitals confirmed 
telephonically regarding availability of bed for the critical sick 
neonates.

Of all the out born admissions, thirty eight (14.6 %) sick neonates 
were referred in very critical condition from the health facilities. 
Private hospital referrals constituted 15 (40 %), followed by 
patient bought from home directly 12 (31.6 %). Sick critical 
neonates coming from government hospitals were 6 (15.8%). The 
rural referrals from Primary Health Center (PHC) were 5 (13.1 %) 
neonate. Ten babies (3.8%) were gasping on arrival to the 
Neonatal Intensive Care Unit. Six babies (3.5%) were bought in an 
inappropriate intubated condition. Among the 6 babies bought in 
intubated condition only 1 referral had an accompanied doctor. 
The transport protocol of doctor accompaniment, oxygen, intra 
venous access with supplementation of intravenous fluid, keeping 
baby warm were seriously lacking in all critically sick neonates 
referrals from health facilities. Ambulances used for transport with 
facilities to provide oxygen to the sick neonate were available in 50 
(30 %) ambulances only. Complete referral letter with treatment 
history was available with only 10 (6 %)neonates.  

Table 2: Transport Characteristics of  Out born Sick 
Neonates

Among the out born neonates enrolled in the study mortality was 
found in 57 (22%) neonates. Nearly half of the of the deaths 26 
(45 %) occurred within first 24 hours of admission, 14 (24 %) 
within 2-3 days and 17 ( 29.8 %) after 3 days of life. The 
distribution of mortality as per the weight was as follows Extremely 
low birth weight neonates constituted 13 (22.8%), Very low birth 
weight neonates 6 (10.5%) and Low birth weight neonates 19 
(33%). 

Table 3: Outcome of the Out born Sick neonates admitted to 
NICU, SGH

DISCUSSION:
This study attempts to highlight the challenges faced by sick 
neonates for survival during transport. Prematurity and low birth 
weight were the major burden of the referrals. Further 
transporting these critical sick babies in compromised condition 
leads to poor outcome.  In addition prematurity and low birth 
weight importantly constitute as major public health problems in 

(17,18,19) (20)the developing countries.  Study by Buch et.al  highlighted 
poor outcomes of transported sick out born neonates. Neonatal co 
morbid conditions observed in our study are similar to studies 

(21)across India and many developing countries.  Respiratory distress 
sepsis, asphyxia, hypothermia are the common cause of neonatal 

(17)mortality in India.  Transporting neonates in poor conditions 
further leads to adverse outcomes which is preventable. 
Appropriate simple steps taken during transport to maintain the 
vitals may prevent poor outcomes.

Private hospitals and institution constituted more than one third of 
the referrals followed by home referrals and primary health center 
and government hospitals. The prerequisite of transport for critical 
sick neonate is to confirm the vacancy and inform the time of 
arrival. The government has initiated 108 ambulance services for 
free transport of sick mother and newborn. Coordination of 
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Sr. No Characteristics Frequency (percentage)

1 Total n=259

2 Gender

Males 152 (58.68 %)

Females 107 (41.31%)

3 Prematurity 176 (68 %)

4 Weight 

Low birth weight 113(43.6%)

Very Low birth weight 40 (15.4 %)

Extremely low birth weight 31 (12%)

5 Indication of Referral

Respiratory Distress Syndrome 83 (32 %)

Sepsis 29 (11%)

Hyperbilirubinemia 20 (7.7 %)

Convulsion 21(8.1%)

Birth Asphyxia 19 (7%)

Congenital heart disease and 
malformations  

26(10%),

Meconium aspiration syndrome 14 (5.4%)

Other causes 14(5.4%)

6 Referral on Day 1of life 107(41 %)

Sr.No Characteristics Frequency (percentage)

1 Referrals n=259

Private Hospital and 
Institutions

93 (36 %)

Government Hospitals 75 (29 %)

Home 91 (35 %)

2 Rural 132 (51 %)

Urban 127 (49 %)

3 Critically Sick Neonates 38 (14.6 %)

Private Hospitals 15 (40%)

Government Hospitals 06 (15.7%)

Primary Health Center (PHC) 05 (13.1%)

Home 12 (31.5 %)

4 Intubated 06 (3.5%)

5 Neonates gasping on 
admission

10 (3.8%)

6 Referral letter (complete 
details )

10 (6%)

7 Ambulance with oxygen 50 (30 %)

Sr. No Outcome Frequency (percentage)

1 Discharged 165 (63 %)

Discharged against Medical 
Advise

37(14 %)

Mortality 57 (22 %)

2 Mortality as per day of 
admission

Day 1 of admission 26 (45%)

Day 2 -3 of admission 14 (24 %)

Beyond day 3 of admission 17 (29.8 %)

3 Mortality as per weight

Extremely low birth weight 13 (22.8 %)

Very Low birth weight 06(10.5 %)

Low birth weight 19 (33 %)

Normal birth weight 19 (33%)
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referring to referral center along with the ambulance services is 
necessary for effective services for neonatal transport. Private 
hospitals transported babies in more critical conditions compared 
to government hospital. Continuous medical education of the 
medical officers in neonatal national programs may be the 
underlying reason.

Our study found complete lack of telephonic communication of 
the referral centers. Prior communication is vitals for ensuring 

(22)optimal management of the critically sick referred newborns. A 
(23)study in Delhi by Babinard J. et.al  found less than 8% of babies 

were sent to referred hospital after prior communication. 
Telephonic confirmation and availability of bed in NICU and SNCU 
is vital for the referred baby and also for the referred unit to avoid 
unnecessary overcrowding and morbidities. Among the referred 
out born, our study found 12.7% newborn were referred for 
routine newborn care of feeding and temperature regulation. This 
further indicates continued skill building is required in health 
workers to avoid unnecessary transport to higher centers. 

Efficient ambulance services for sick neonatal transport have been 
lacking in addition to unavailability of trained expertise and 
equipped machinery in neonatal transport. Study in India showed 

(20,22)a trend of less than 30 % for utilizing ambulance services.  
8,25Mortality is lower compared to other studies , this may be the 

reflection at the tertiary health care teaching center, whereas data 
from literature vary from developing countries to rural areas where 
facilities are scare. 

Various models for pre transport stabilization have been 
developed STABLE (Sugar, Temperature, Airway, Blood pressure, 
Laboratory work up and Emotional support), SAFER (Sugar, 
Arterial circulatory support, Family support, Environment and 
Respiratory support), TOPS (Temperature, oxygenation (Airway & 

(8,9,10)Breathing), Perfusion, Sugar.

The government of India has launched various neonatal health 
programs to improve neonatal health and decrease neonatal 
morbidity and mortality. Health program like Navjat  Shishu 

(21)Swasthya Karyakram  emphasize on neonatal resuscitation and 
importance of the Golden minute the first minute of life. JSSK and 
F IMNCI health programs have simplified the protocol 
management for detection of danger sign and pre referral 

(26,27)treatment and care during transport.

The use of  Golden Hour approach in adult emergency medicine 
showed a decrease  in patient mortality with better transport and 

(4)patient outcome.  In addition effective stabilization of the 
neonate in the first 60 minutes after birth the Golden Hour has 

(5)helped in minimizing the complications with improved outcome.  

The prerequisites for a neonatal transport can be followed in a 
simpler manner. 

GOLDEN TRANPORT  
GOLDEN -                                                                                                                                                          
G - Give Feeds (when required appropriately in sick neonates), 
O - Oxygen, 
L - Letter, 
D - Drugs, 
E - Enquiry of NICU Bed, 
N - Nurse or Doctors accompany.                                                                                                                                          

TRANSPORT 
T- Temperature maintenance,  
R - Resuscitation kit / respiration, 
A - Airway / intravenous Access, 
N - NICU, 
S - Sugar � prevent hypoglycemia / Safety roads approach, 
P- Parents counseling / prevent infections, 
O - Oxygen (recheck), 
T- Telephone. 

The tool is simple and is easy to remember as the heath worker are 
aware of the importance of Golden minute and Golden hour. The 

same can be applied for Golden Transport. All high risk newborn 
babies should be delivered in a centre having NICU facilities to 
avoid the hazard of transport after delivery. The best mode of 
transport is intrauterine and delivery at the designated referral 
center. Thus a premature neonate requires the utmost same care 
post natal when transferred from one center to other. We have to 
provide the best appropriate route for transporting the sick 
premature babies who are seriously compromised for functioning 
of every organ of the body. Use of the above simple tool by 
transport health care workers and nursing staff will make marked 
improvement in the health condition of the sick neonates during 
transport. The tool is a simple checklist to be followed.

The success of neonatal transportation depends on early 
identification of need of transport, pre referral stabilization, 
appropriate referral and care during stabilization(28). Process of 
neonatal transport study for all stages of transfer with continuous 
quality assessments to improve upon the existing protocols is the 
need of the hour.

Our study focused on how neonates are referred to a tertiary care 
center from the community depicting both the referrals from 
government and private hospitals. The data demonstrates the 
situation in urban region. The situation of sick neonatal transport 
may be grimmer in rural regions. The details of various clinical 
conditions and course of the out born neonates has not been 
studied. Further being a retrospective study the data has not been 
able to analyze the statistical significant test and predictors of 
mortality on regression analyses.  Also time required traveling, 
detailed clinical characteristics on admission could not been 
documented. The attempt in this study is to highlight the need of 
following the protocol of neonatal transport. The use of Golden 
transport as a tool can be studied in future research.

CONCLUSION: 
The imminent possibilities of life threatening deterioration and 
death in the sick newborns were noted due to inappropriate 
transport. Inflated cost of the treatment and difficulties 
experienced by families can be minimized if strict adherence of 
neonatal transport guidelines  are followed which is �Golden 
Transport� will definitely avoid numerous preventable deaths. 
Strict adherence of neonatal transport guidelines as simplified by 
�Golden Transport� checklist by the referring and referral center 
will definitely avoid numerous preventable deaths.
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