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Abstract:
Background: Nearly 98% of total deaths in neonatal period 
occur in developing countries all over the world and are mainly 
caused by infection, asphyxia, LBW and prematuriy. Of all the 
neonatal deaths happening globally, nearly 30% occur in In-
dia. As per global reviews, nearly 15% newborns require facility 
based care, 10% newborns require SNCU treatment.
Objectives: 1) To study the referral process of neonates ad-
mitted in Sick Newborn Care Units of Lucknow District. 2) To 
suggest measures (if, any) to improve the services provided for 
management of neonates in Sick Newborn Care Units.
Methods: A descriptive cross sectional study was conduct-
ed among 360 neonates managed in Sick Newborn Care 
Units of district Lucknow. Out of 5 government SNCUs in 
Lucknow, 3 were randomly chosen. The schedule was pre-
tested on 10 percent of the total sample of neonates ad-
mitted to SNCU. 
Results: Maximum (74.8%) referrals came from the health 
facility, 25.2 percent referrals were from the community. In 
majority (68.3%) of the referred neonates, symptoms ap-
peared within 24 hours of birth. In majority (52.8%) of the 
cases, symptoms were first seen by doctor at health facility, 
only in 0.8 percent cases, symptoms were seen by ASHA. Most 
frequent (27.6%) symptom observed in referred neonate was 
difficulty breathing
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INTRODUCTION 
Neonatal period is the most susceptible period of 

life as majority of diseases occurring during this peri-
od are preventable. Nearly 98% of total deaths in neo-
natal period occur in developing countries all over the 
world and are mainly caused by infection, asphyxia, 
LBW and prematuriy1. Of all the neonatal deaths hap-
pening globally, nearly 30% occur in India2. In India, 
nearly 50% of overall deaths occur during neonatal pe-
riod. According to SRS (2017), IMR of India is 33 per 
1000 live births, and of U.P. is 41 per 1000 live births3. 
According to NFHS 4 (2015-2016), Neonatal mortali-
ty of U.P. is 45 deaths per 1000 live births. 

India has an alarming task of serving newborns 
with good care when it has largest share of births 
(20%) and neonatal deaths (30%) globally. 

As per global reviews, nearly 15% newborns re-
quire facility based care4, 10% newborns require SNCU 
treatment. Both Emergency newborn care along with 
essential newborn care are required to bring down 
the mortality. It is very unfortunate that proper basic 
newborn care is still not adequately available at many 
facilities where newborns get delivered and admitted. 

There are three levels of care- Level 1 is provid-
ing basic care to all non critical neonates, Level 2 is 
providing special care for sick newborns (in SNCU), 
Level 3 is providing care to extremely sick newborns 
(in NICU)5. It has been assessed that 85 percent of the 
newborns would require Level 1 care, while Level 2 
and Level 3 (NICU) is required by 10 percent and 5 
percent of the newborns respectively6.

District and subdistrict hospitals with annual 
delivery load of more than 3000 are now equipped 
with SNCUs to provide all types of neonatal care 
to sick newborns except for assisted ventilation and 
major surgeries7. SNCU is a separate unit located in 
vicinity of the labour room, having 12 or more beds 
to provide 24x7 services for sick newborns, and is 
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managed by adequately trained doctors, staff nurs-
es and support staff. SNCUs are established with a 
purpose to provide facility based care to sick new-
borns.

In addition, the unit should also provide training 
to medical officers and nurses in newborn care. 

The present study was undertaken to study the re-
ferral process of neonates admitted in SNCUs of Luc-
know district.

Objectives:
1. To study the referral process of neonates admitted 

in Sick Newborn Care Units of Lucknow District.
2. To suggest measures (if, any) to improve the ser-

vices provided for management of neonates in Sick 
Newborn Care Units.

MATERIAL AND METHODS
Study area: The study was conducted in district 

Lucknow of Uttar Pradesh.
Study Duration: The study was conducted from 

September 2018 to August 2019.
Study unit: Neonates admitted in Sick Newborn 

Care Units of Lucknow district. 
Study setting: Sick Newborn Care Units of Luc-

know
Study Design: A descriptive cross-sectional study.

Inclusion criteria:
1. Neonates less than 28 days admitted in SNCUs di-

rectly or referred in during the study period
2. Mothers who consented to be a part of the study

Exclusion criteria:
1. Babies more than 28 days of age on the first day of 

admission
2. Non cooperative mothers
3. Newborns who were brought dead with no docu-

mented diagnosis

Sampling technique:
Out of five government SNCUs in district Luc-

know, three were randomly selected for the study: 
1. Veerangana Avanti Bai Mahila Chikitsalaya, Luc-

know
2. Queen Mary Hospital, King George’s Medical Uni-

versity, Lucknow
3. Lok Bandhu Shri Raj Narayan Combined Hospital, 

Lucknow

Prior permission was taken from the Chief Medical 
Superintendent of the hospital/Head of the Department/
In-charge of the respective SNCUs. Weekly, three days 
were randomly selected and random visit was made to 
each SNCU’s per week for data collection. Neonates ad-
mitted on the day of visit to SNCU (excluding those who 
were already enrolled in the study) and fulfilling inclu-
sion criteria were selected for that particular day. The ob-
jectives of the study were briefed to the mothers of those 
selected neonates in local language and informed con-
sent was obtained for the interview. Data was collected 
from the subsequent mothers in-case of refusal during 
the interview. Complete confidentiality and anonymity 
of the respondents was ensured. Clinical records of neo-
nates were utilized for collection of information e.g. birth 
weight, age and weight on admission, final diagnosis, du-
ration of stay, intervention given, final outcome, age and 
weight at discharge etc. Study outcomes were obtained 
at the time of discharge. Data collection was continued 
until the desired sample size was reached.

Sample size estimation:
The sample size was calculated using the following 

formula-- 

 n = {(Z1-α/2)
2 x p x q/d²}

Where, q = 1-p
n = sample size
Z = value of z statistic at α level of significance. 

Here, for level of significance of 5%, value of z is 1.96.
p = prevalence
d = allowable error, taken here as 2.2%.
Prevalence of least occurring morbidity in neo-

nates (Congenital malformation) admitted in SNCUs 
for Uttar Pradesh was found to be 4 % (inborn + out-
born)5. With 10 % of non-response rate, sample for the 
study was calculated to be 336. Finally, 360 neonates 
were included in the study.

Pre-testing of interview schedule 
The designed schedule was pretested on 10 percent 

of the total sample. Relevant modifications were made 
in the schedule to overcome the difficulties faced 
during pretesting. Result of pre-test was not included 
in the final study.

Data analysis
Data was analyzed using Statistical Package for So-

cial Sciences (SPSS) version 24. Descriptive statistics 
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such as mean, standard deviation (SD) for continuous 
variables and frequencies, proportions for categorical 
variables were used to present study results. Associ-
ation between variables was determined using Chi 
Square test, Fisher’s exact test. The level of significance 
was set at 0.05 at confidence interval of 95%.

RESULTS
Maximum (74.8%) referrals came from the health 

facility, 25.2 percent referrals were from the commu-
nity. Among health facilities, maximum (26.02%) re-
ferrals came from district hospital. Only 0.81% were 
referred by ASHA/ANM/AWW. Among referred cases, 
4.1 percent were further referred to a hospital. (Table 1)

Table 1
Source of Referral of Neonates Admitted to Sick Newborn Care 
Units (For Referred Neonates) (N = 123) 

Referred from/ by
Total (N = 123)

n (%)
Community 31 (25.2)
a) Self / Relatives / others 30 (24.4)
b) ASHA / ANM/ AWW 1 (0.81)
Health facility 92 (74.8)
a) PHC/CHC 23 (18.7)
b) District hospital 32 (26.02)
c) Medical College 23 (18.7)
d) Private hospital /clinic 14 (11.4)

In majority (49.3%) of the cases, symptoms in neo-
nates appeared at PHC/CHC, district hospital in 37.7 
percent cases and private health facility in 13.04 per-
cent cases. (Table 2).

Table 2
Types of Delivery Facilities as Place of Appearance of Symptoms 
(For Referred Neonates) (N = 69) 

Delivery Facility
Total (N = 69)

n (%)
PHC/CHC 34 (49.3)
District Hospital 26 (37.7)
Private health facility 9 (13.04)

In majority (68.3%) of the referred neonates, symp-
toms appeared within 24 hours of birth, in 4.1 percent 
cases, symptoms appeared on 7th day or more after 
birth. Association of age of onset of symptoms in ne-
onates with place of appearance of symptoms was sta-
tistically significant. 

In majority (52.8%) of the cases, symptoms were 
first seen by doctor at health facility, only in 0.8 percent 
cases, symptoms were seen by ASHA. Mother saw the 
symptoms in 18.7 percent cases. Association of person 
who first saw the symptoms in neonates with place of 
appearance of symptoms was statistically significant. 

Most frequent (27.6%) symptom observed in re-
ferred neonate was difficulty breathing, no cry at birth 
was observed in 36.6 percent cases, yellow eyes and 
body (22%), fever (21.1%), Low birth weight (20.3%), 
refusal to feed (16.3%), convulsions (13%), Small for 
gestational age (8.9%), fast breathing and prematurity 
(5.7% each), blue baby and excessive cry (4.1% each). 
Vomiting after feed, cold extremities, no movement, 
increased frequency of stools, blood in stool, grunt-
ing, bloating abdomen, chest indrawing, poor activity, 
shivering, skin pustules, draining pus umbilicus, de-
creased cry, birth injury, no urination all contributed 
very less to first symptoms. (Table 3)

Table 3
Pattern of Symptoms in Sick Neonates Before Getting Admitted 
to Sick Newborn Care Units (For Referred Neonates) (N= 123)

Characteristics Place of Appear-
ance of Symptoms

Total
(N = 123)

Home
(n = 54)

Delivery 
Facility

(n = 69)
n (%) n (%) n (%)

Age of onset of symptoms in neonates (in days)$ 
(p value < 0.001)@

< 1 24 (44.4) 60 (87.0) 84 (68.3)
1 – < 3 7 (13.0) 2 (2.9) 9 (7.3)
3 – < 7 18 (33.3) 7 (10.1) 25 (20.3)
≥ 7 5 (9.3) 0 5 (4.1)

Symptoms were first seen by$ (p value < 0.001)@

Mother 23 (42.6) - 23 (18.7)
Other family members 23 (42.6) - 23 (18.7)
ASHA 1 (1.9) - 1 (0.8)
Doctor at Health facility 2 (3.7) 63 (91.3) 65 (52.8)
Nurse / ANM / Birth atten-
dant

5 (9.3) 6 (8.7) 11 (8.9)

First symptoms appeared in neonates 
at the onset of illness*

Low Birth Weight 12 (22.2) 13 (18.8) 25 (20.3)
Prematurity 0 7 (10.1) 7 (5.7)
No cry at birth 14 (25.9) 31 (44.9) 45 (36.6)
Difficulty breathing 12 (14.8) 39 (37.7) 51 (27.6)
Convulsions 5 (9.3) 11 (15.9) 16 (13.0)
Yellow eyes and body 16 (29.6) 11 (15.9) 27 (22.0)
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Characteristics Place of Appear-
ance of Symptoms

Total
(N = 123)

Home
(n = 54)

Delivery 
Facility

(n = 69)
n (%) n (%) n (%)

Refusal to feed 11 (20.4) 9 (13.0) 20 (16.3)
Fever 18 (33.3) 8 (11.6) 26 (21.1)
Chest indrawing 0 1 (1.4) 1 (0.8)
Fast breathing 3 (5.6) 4 (5.8) 7 (5.7)
Eyes not opening 1 (1.9) 1 (1.4) 2 (1.6)
Decreased cry 1 (1.9) 1 (1.4) 2 (1.6)
Small for gestational age 5 (9.3) 6 (8.7) 11 (8.9)
Shivering 1 (1.9) 0 1 (0.8)
Poor activity 0 1 (1.4) 1 (0.8)
Birth injury 0 3 (4.3) 3 (2.4)
Draining pus umbilicus 2 (3.7) 0 2 (1.6)
Stool not passed 1 (1.9) 0 1 (0.8)
No urination 2 (3.7) 0 2 (1.6)
Skin pustules 1 (1.9) 0 1 (0.8)
Caput 0 1 (1.4) 1 (0.8)
Excessive cry 4 (7.4) 1 (1.4) 5 (4.1)
Bloating abdomen 0 1 (1.4) 1 (0.8)
Groaning 0 2 (2.9) 2 (1.6)
Grunting 0 2 (2.9) 2 (1.6)
Blood in stool 0 1 (1.4) 1 (0.8)
Increased frequency of stool 1 (1.9) 0 1 (0.8)
Vomiting after feed 3 (5.6) 1 (1.4) 4 (3.3)
Blue baby 0 5 (7.2) 5 (4.1)
No movement 0 1 (1.4) 1 (0.8)
Cold extremities 1 (1.9) 1 (1.4) 2 (1.6)

@p value < 0.05 *Multiple responses $Fisher’s exact test

In most (56.9%) of the cases, first point of contact 
after the appearance of symptoms was Government 
hospital without SNCU, SNCU was first point of con-
tact in 20.3 percent cases, ASHA was first point of con-
tact in 4.9 percent cases, home treatment was first re-
sort of treatment in 1.6 percent of cases. Association of 
first point of contact after the appearance of symptoms 
in neonates with place of appearance of symptoms was 
statistically significant.

Majority (86.2%) of the referred cases had time 
lapse of less than 12 hours between onset of symptoms 
and visiting first health facility, 6.5 percent had time 
lapse of 48 hours or more. Association of time lapse 
between onset of symptoms in neonates and visiting 
first health facility with place of appearance of symp-
toms was statistically significant. 

In most (43.9%) of the cases, only one facility was 
visited before coming to SNCU, in 37.4 percent cases, 
two or more than two facilities were visited before com-
ing to SNCU. 18.7 percent of the referred cases came 
directly to SNCU. Association of number of facilities 
visited before coming to SNCU with place of appear-
ance of symptoms was statistically significant. (Table 4)

Table 4
Action Taken by the Family on Appearance of Symptoms in Ne-
onates (For Referred Neonates) (N = 123) 

Characteristics Place of Appear-
ance of Symptoms

Total
(N = 123)

p value

Home
(n = 54)

Delivery 
Facility

(n = 69)
n (%) n (%) n (%)

First point of contact after the appearance 
of symptoms in neonates$

None (Home 
treatment)

2 (3.7) 0 2 (1.6) < 0.001@

ASHA 6 (11.1) 0 6 (4.9)
Private doctor 12 (22.2) 8 (11.6) 20 (16.3)
Government 
hospital without 
SNCU

14 (25.9) 56 (81.2) 70 (56.9)

SNCU 20 (37.0) 5 (7.2) 25 (20.3)
Time lapse between onset of symptoms in neonates 

and visiting first point of contact (in hours)$

< 12 39 (72.2) 67 (97.1) 106 (86.2) < 0.001@

12- < 24 3 (5.6) 0 3 (2.4)
24- < 48 5 (9.3) 1 (1.4) 6 (4.9)
≥ 48 7 (13.0) 1 (1.4) 8 (6.5)
Number of facilities visited before coming to SNCU$

Zero (Came Di-
rectly to SNCU)

23 (42.6) 0 25 (20.3) < 0.001@

One 15 (27.8) 39 (56.5) 54 (43.9)
≥ Two 16 (29.6) 30 (43.5) 44 (35.8)

@p value < 0.05 *Multiple responses $Fisher’s exact test

In most (46.3%) of the referred cases, government 
ambulance was used for reaching SNCUs, personal 
vehicle was used in 23.6 percent cases, paid vehicle 
or other public transport (20.3%), private ambulance 
(9.8%). Association of mode of transport used for 
reaching SNCUs with place of appearance of symp-
toms was statistically significant.

In majority (78.9%) of the referred cases, time tak-
en to reach SNCU was less than 1 hour, in 0.8 percent 
of the cases, time taken was 5 hours or more. Asso-
ciation of time taken to reach SNCU from previous 
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facility or home with place of appearance of symptoms 
was statistically significant.

In most (85.4%) of the cases, treatment was start-
ed within 1 hour of arrival to SNCU, 1.6 percent cases 
had delay of 3 hours or more from arrival at SNCU to 
initiation of treatment. 

In most (56.9%) of the referred cases, time taken 
from onset of symptoms to admission in SNCUs was 
less than 1 day, whereas in 6.5 percent cases, it took 7 
days or more from onset of symptoms to admission in 
SNCUs. (Table 5)

Table 5
Transport Related History and Time Interval between Arrival 
and Initiation of Treatment at Sick Newborn Care Units (For Re-
ferred Neonates) (N= 123)

Characteristics

Place of Appear-
ance of Symptoms

Total
(N = 123) p valueHome

(n = 54)

Delivery 
Facility

(n = 69)
n (%) n (%) n (%)

Mode of transport used for reaching SNCUs&

Government 
ambulance 18 (33.3) 39 (56.5) 57 (46.3)

< 0.001@

Private ambu-
lance 2 (3.7) 10 (14.5) 12 (9.8)

Personal vehicle 15 (27.8) 14 (20.3) 29 (23.6)
Paid vehicle / 
Other public 
transport

19 (35.2) 6 (8.7) 25 (20.3)

Time taken to reach SNCU (in hours) from previous 
facility or home$

< 1 48 (88.9) 49 (71.0) 97 (78.9)

0.013@
1 – < 3 4 (7.4) 18 (26.1) 22 (17.9)
3 – < 5 2 (3.7) 1 (1.4) 3 (2.4)
≥ 5 0 1 (1.4) 1 (0.8)

Time interval between arrival at Sick Newborn Care 
Units and initiation of treatment / admission 

(in hours)$

<1 44 (81.5) 61 (88.4) 105 (85.4)

0.44
1-<2 7 (13.0) 7 (10.1) 14 (11.4)
2-<3 2 (3.7) 0 2 (1.6)
≥ 3 1 (1.9) 1 (1.4) 2 (1.6)

Time lapse from onset of symptoms to admission 
in Sick Newborn Care Units (in days)$

< 1 27 (50.0) 43 (62.3) 70 (56.9)

0.485
1 – < 3 16 (29.6) 17 (24.6) 33 (26.8)
3 – < 7 6 (11.1) 6 (8.7) 12 (9.8)
≥ 7 5 (9.3) 3 (4.3) 8 (6.5)

@p value < 0.05 $Fisher’s exact test

FIGURE 1: SOURCE OF REFERRAL OF NEONATES ADMITTED 
TO SICK NEWBORN CARE UNITS (FOR REFERRED NEONATES)

DISCUSSION
In the present study, maximum (74.8%) referrals 

came from the health facility, 25.2 percent referrals 
were from the community, 26.02 percent were re-
ferred from district hospital, 18.7 percent were re-
ferred from PHC/CHC and medical college each, 11.4 
percent were referred from private hospital/clinic and 
only 0.81 percent were referred by ASHA or ANM or 
AWW. 24.4 percent cases were referred by self/rel-
atives/others. Similar findings were seen in a study 
done by Miles M et al., (2017)8 which showed that out 
of the total admitted neonates, 24 percent neonatal ad-
missions got self referred. Similar findings were seen 
in a study done by Negi R et al., (2019)9 which showed 
that out of all admitted neonates, 28 percent of total 
neonates got self referred. Shah H.D et al., (2018)10 in 
their study showed that neonates got admitted in Sick 
Newborn Care Units either by direct admission or by 
referral to Sick Newborn Care Units from the commu-
nity or lower health facilities, Primary Health Centres, 
Community Health Centres, district hospitals, subdis-
trict hospitals, and private hospitals.

In the present study, amongst referred neonates, 
4.1 percent were further referred to a hospital. Similar 
findings were seen in a study done by Nsibnde D et 
al., (2013)11 which showed that out of total referred
neonates, 9 percent cases got referred further to an-
other hospital.

In the present study, in majority (68.3%) of the re-
ferred neonates, symptoms appeared within 24 hours 
of birth. Similar findings were seen in a study done by 
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Negi R et al., (2019)9, which showed that out of total 
admitted neonates, symptoms appeared within first 24 
hours of life in 67.1 percent neonates.

In the present study, most frequent (27.6%) first 
symptom observed in referred neonate was difficulty 
breathing, fever was first symptom in 21.1 percent ne-
onates. Similar findings were seen in a study done by 
Nsibnde D et al., (2013)11 which showed that out of 
all the referrals, the commonest symptoms identified 
by mothers were difficulty in breathing (in 28%) and 
fever (in 24%). Similar findings were seen in a study 
done by Negi R et al., (2019)9, which showed that the 
most common symptom was respiratory distress (in 
38.2%).

In the present study, in majority (52.8%) of the cas-
es, symptoms were first seen by doctor at health fa-
cility, mother first saw the symptoms in 18.7 percent 
cases. Other health personnel (Nurse/ANM /Birth at-
tendant) first saw the symptoms in 8.9 percent cases. 
Similar findings were seen in a study done by Negi R 
et al., (2019)9, which showed that doctor at health fa-
cility first saw the symptoms in most (44.4%) of the 
cases, in 22.9 percent cases, mother first saw the symp-
toms, in 11.9 percent cases, other health staff first saw 
the symptoms.

In the present study, in most (56.9%) of the cases, 
first point of contact after the appearance of symptoms 
was Government hospital without SNCU, SNCU was 
first point of contact in 20.3 percent cases, ASHA was 
first point of contact in 4.9 percent cases, home treat-
ment was first resort of treatment in 1.6 percent of cas-
es. Private doctor was contacted first in 16.3 percent 
cases. Negi R et al., (2019)9 in their study showed that 
in 33.2 percent cases, initial place where first referral 
occurred was government facility, in 35.8 percent cas-
es, it was a private institution and in 31.1 percent cas-
es, it was home.

In the present study, ambulance was used in reach-
ing SNCUs in 56.1 percent cases. Similar findings were 
seen in a study done by Negi R et al., (2019)9 which 
showed that ambulance was final means of transpor-
tation in 48.8 percent cases. 

In the present study, in most (46.3%) of the referred 
cases, government ambulance was used for reaching 
SNCUs, personal vehicle was used in 23.6 percent cas-
es, paid vehicle or other public transport (20.3%), pri-
vate ambulance (9.8%). Hedstrom A et al., (2014)12 in 
their study found that vehicle was the commonest (in 
53%) mode of transportation to hospital, second com-

monest mode of transport was motorcycle (in 40%). 
Nasibnde D et al., (2013)11 in their study showed that 
most (56%) mothers reached the referral health facil-
ities by walking whereas 38 percent mothers used taxi 
as a mode of transport. 

In the present study, in majority (78.9%) of the re-
ferred cases, time taken to reach SNCU was less than 
1 hour. Similar findings were seen in a study done by 
Negi R et al., (2019)9 which showed that in 62.4 per-
cent cases, parents reached at the health facility within 
30 minutes.

In the present study, the main cause of referral to 
SNCU or most common indication of admission in 
referred neonates was birth asphyxia. Similar results 
were seen in a study done by Hoque M et al., (2011)13 

which showed that birth asphyxia was the primary 
cause of referral to SNCU from other health facilities. 
The quality of care during antenatal period, child birth 
and in neonatal period is essential factor for neonatal 
health.14 However, the strength of evidence is low ow-
ing to the limitations of the study design.15 

CONCLUSION
In the present study, it was found that as maximum 

referrals came from district hospitals, so district hos-
pitals should be well equipped with all the facilities 
for newborns including SNCUs. ASHA, ANM and 
AWWs should be trained on how to recognise dan-
ger signs in newborns, so that they can refer newborns 
to hospitals timely. Most frequent symptom observed 
in referred neonate was difficulty breathing, so health 
care facilities should be properly equipped with resus-
citation units. As in some cases, time lapse was seen, 
so people should be educated more on danger signs of 
newborns. As in some cases, time taken to reach SN-
CUs was 5 hours or more, so transport and ambulance 
facility should be made good. Number of beds in SN-
CUs should be increased so that beds do not fall short 
for admitting neonates referred to SNCU from other 
health facilities or from community. 
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