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with complications like jaundice, infection or other morbid-
ities [2, 3]. Studying the clinical characteristics of neonates 
who are getting readmitted after hospital discharge will help 
us identify the problems that need to be addressed before 
discharge. Though there are recent studies emphasizing the 
need for comprehensive post-discharge care for high-risk 
preterm infants [4–6], there is lack of data on the burden of 
readmissions in otherwise well, term neonates, in the Indian 
setting [7], which is why the authors intended to capture the 
overall profile of readmissions in both these groups, to look 
for risk factors associated with readmissions.

Material and Methods

The study was conducted as a retrospective descrip-
tive study, in the department of Neonatology, in a tertiary 
health care centre from Southern India. The study proto-
col was approved by the Institute Ethics Committee (JIP/

Introduction

Neonates comprise a fragile population who are at risk for a 
lot of unique problems ranging from hypothermia, hypogly-
cemia, infection, complications related to prematurity and 
death. Though 88.6% of the deliveries in India are institu-
tional, follow-up after discharge from hospital is not done 
routinely [1]. Both high-risk and normal neonates need 
ongoing follow-up to address concerns and to ensure well-
being, failing which they are likely to return to the hospital 
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Abstract
Objectives  To estimate the proportion of neonates getting readmitted to neonatal intensive care unit (NICU), after discharge 
from the hospital. Secondary objectives were to describe the clinical characteristics, reason for readmission and outcome of 
neonates getting readmitted.
Methods  A retrospective descriptive study was conducted to identify neonates getting readmitted to NICU within 28 d of 
birth and/or before 40 wk post-menstrual age (PMA). Details of neonates who were readmitted to NICU were identified and 
data extracted in predesigned proforma from digitalized case records (July 2021-June 2023), and outcomes were analyzed.
Results  Out of 26,403 live-births, 5175 neonates required NICU admission (19.6%). Readmissions accounted for 5.9% 
(95% CI: 5.3–6.6%) of NICU admissions (305/5175) and 1.2% (95% CI: 1.0–1.3%) of live-births. Mean gestational age and 
birthweight were 36.8 (2.9) wk (range 25–41) and 2584 (713) g (range = 650–4900). Ninety-six (31.5%) were preterm. One 
hundred and three (33.8%) were high risk neonates. Median age at readmission was 17 d (range: 3–150). Infections (n = 109, 
35.7%), infection-related complications (n = 18, 5.9%), feeding problems (n = 63, 20.6%), and jaundice (n = 42, 13.7%) were 
commonest reasons for readmission. Median duration of hospital stay was 5 d (range: 1–120). Two hundred and ninety four 
(96.4%) were discharged, and 10 (3.2%) neonates expired.
Conclusions  Readmissions accounted for 5.9% of total NICU admissions. Infections, jaundice and feeding related issues 
accounted for 76% of all the readmissions.
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IEC-OS/334/2023). Data was collected for a period of 2 y 
(July 2021-June 2023). The primary objective was to esti-
mate the proportion of neonates requiring readmission to 
neonatal intensive care unit (NICU), after discharge from 
hospital. Secondary objectives were to describe the clini-
cal characteristics, reason for readmission and outcome of 
neonates getting readmitted. Both high-risk (discharged 
from NICU) and well neonates (discharged from postnatal 
ward) were included. All neonates who required admission 
within 28 d of birth (in case of term neonates) and/or before 
40 wk of post-menstrual age (PMA) (in preterm neonates) 
were included, as this was the NICU policy for readmis-
sions. Neonates were discharged from postnatal ward once 
feeding was established, urine and meconium was voided 
and there was no excessive weight loss. Point of care cap-
illary bilirubin measurements were done if there was sig-
nificant jaundice on clinical examination, as the authors did 
not have a transcutaneous bilirubinometer. Pulse oximetry 
screening was not being done prior to discharge routinely 
during the study period. High risk neonates were discharged 
once the following were achieved: 34 wk post-menstrual 
age, regained birthweight and/or reached 1500  g, gaining 
weight for consecutive days, completion of immunization 
and mother was confident in feeding, thermal regulation, 
kangaroo mother care (KMC) and administering medica-
tions, caffeine stopped and apnea free for at least 5 d off 
caffeine. If the infant required caffeine in the 5 d period, it 
was restarted, and based on the infant’s stability and paren-
tal preference, the infant was discharged and caffeine was 
stopped after admission at 40 wk PMA.

Data was obtained from NICU excel data sheet and 
individual digitalized case records were obtained from the 
medical records section. Consecutive sampling was done. 
Baseline variables collected were: gestational age (GA), 
sex, mode of delivery, birthweight, appropriate/small/large 
for gestational age (AGA/SGA/LGA) status, risk category 
(high risk/normal), mode of feeding, maternal age, details of 
previous NICU admission (if any). Data collected on clinical 
characteristics at readmission included: day of life at read-
mission, symptoms admitted for, final diagnosis, duration of 
hospital stay, treatment (need for oxygen/ respiratory sup-
port, parenteral nutrition, phototherapy, antibiotics), associ-
ated morbidities (shock, culture proven and culture negative 
sepsis, meningitis) and outcomes (discharge/death). Based 
on the symptomatology, course during hospital stay and the 
primary reason requiring admission, final diagnosis was 
assigned, considering the fact that multiple medical condi-
tions could co-exist in the same infant. Final diagnosis was 
grouped under one of the 16 broad categories. Antibiot-
ics were initiated in case sepsis was suspected after taking 
appropriate cultures. Infants who had clinical symptoms of 
infection with a negative culture and required antibiotics for 

5 d or more were classified as culture negative sepsis. Those 
with positive blood or CSF cultures were labelled as culture 
proven sepsis. Neonates with excessive weight loss/poor 
weight gain and/or dehydration in whom other causes were 
ruled out and there was adequate weight gain after optimiza-
tion of breastfeeding were labelled as having feeding issues.

For an estimated prevalence of readmissions as 5% 
(among total NICU admissions; based on unit data) with 
1% absolute precision and 95% level of significance, and 
accounting for missing data (10%), the authors had to 
screen 2090 admissions. As it was a retrospective study, the 
authors decided to look at 2 y data, where there were 5175 
NICU admissions, which meant the present study was pow-
ered to detect the estimated prevalence. Cases with missing/
incomplete data were excluded. If the final diagnosis was in 
doubt, it was cross-checked from the original case-records. 
Descriptive statistics were depicted as mean (standard devi-
ation/SD) or median (Interquartile range/IQR). Frequencies 
were represented as percentages. Pre-specified analysis was 
planned for comparison of readmission diagnosis between 
term and preterm infants and was done by student t-test/ 
Mann-Whitney U test, for continuous variables and by Pear-
son chi-square/ Fisher exact test for categorical variables. To 
adjust for confounders, the authors intended to use binary 
multiple logistic regression analysis to identify factors asso-
ciated with increased rate of NICU admissions in any of the 
sub-groups (high-risk vs. well baby/ term vs. preterm).

Results

During the study period, there were 26,403 live-births, of 
which 5175 neonates required NICU admission (19.6%). 
Readmissions to NICU (n = 305) accounted for 5.9% 
(95%  CI: 5.3–6.6%) of total NICU admissions and 1.2% 
(95% CI: 1.0-1.3%) of total live-births. The baseline charac-
teristics of admitted neonates are listed in Table 1. Majority 
of the readmissions were term neonates and two-thirds of 
the neonates (n = 202) were well neonates, who were earlier 
discharged from postnatal ward, while the rest comprised 
of high-risk neonates who were discharged from the NICU. 
One-third of the population was SGA and exclusive breast-
feeding rate in the neonates who got readmitted was 82.3%. 
Mean gestational age of neonates who got readmitted was 
36.8 (2.9) wk, ranging from 25 to 41 wk, with an average 
birthweight of 2584 (713) g. Out of the readmissions, 31.5% 
were preterm infants (Table 1).

Overall, the commonest reasons for readmissions 
included: infection and infection associated complications 
(42.6%), complications due to feeding related issues (19.7%) 
and jaundice (13.7%), all of which accounted for 76% of all 
readmissions (Tables 2 and 3). The rest were due to failure 
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to thrive (3.9%), heart disease (3.6%; n = 11: ventricular 
septal defect – 4, tricuspid atresia – 1, truncus arteriosus – 1, 
coarctation of aorta – 1, total anomalous pulmonary venous 
connection – 1, double outlet right ventricle – 1, myocardi-
tis – 2), social reasons (3.3%), hematological (3.3%; n = 10: 
anemia – 9, Thrombocytopenia – 1), central nervous sys-
tem/CNS (2%; n = 6: benign sleep myoclonus – 4, neonatal 
seizures – 2), surgical (1.3%; n = 5: Hirschsprung disease 
– 1, gastroesophageal reflux disease/GERD – 1, malrotation 
– 2, tracheoesophageal fistula – 1), Endocrine (1.3%; n = 4: 

Table 1  Clinical profile and outcome of admitted neonates
Parameter Number count 

(N = 305)
95% CI/ 
range

Mean gestational age in weeks (SD) 36.8 (2.9) 25–41
Preterm 96 (31.5%) 26.3–37.0
Mean birth weight in g (SD) 2584 (713) 650–4900
Males 178 (58.4%) 52.6–64.0
Mode of delivery
  Vaginal delivery 206 (68.2%) 62–72.8
  Cesarean section 95 (31.2%) 26–36.7
AGA 206 (67.5%) 62.0–72.8
High risk 103 (33.8%) 28.5–39.4
Exclusive breastfeeding 251 (82.3%) 77.5–86.4
Median day of life at readmission (days) 17 3–150
Median duration of hospital stay (days) 5 1–120
Median duration of hospital stay dur-
ing the initial admission (days) – all 
neonates

4 0–180

   Term 3 1–65
   Preterm 12.5 0–180
Antibiotic usage 158 (51.8%) 46.0–57.5
Shock 12 (3.9%) 2.1–6.8
Need for oxygen/ respiratory support 75 (24.6%) 19.9–29.8
Parenteral nutrition 36 (11.8%) 8.4–16.0
Phototherapy 32 (10.5%) 7.3–14.5
Required surgery 9 (3.0%) 1.4–5.5
Death 10 (3.3%) 1.6–6.0
Discharged 294 (96.4%) 93.6–98.2
Discharged against medical advice 1 (0.3%) 0.01–1.8
AGA Appropriate for gestational age; CI Confidence interval; SD 
Standard deviation

Table 2  Reason for readmissions and comparison between term and preterm neonates
Term babies
(n = 209)

Preterm babies
(n = 96)

Unadjusted OR
(CI)

P 
value*

Infection 78 (37.32%) 34 (35.42%) 1.09 (0.64–1.86) 0.75
Infection related complications 9 (4.31%) 9 (9.38%) 0.44 (0.14–1.28) 0.08
Jaundice 29 (13.88%) 13 (13.54%) 1.03 (0.49–2.27) 0.94
Feeding issue 57 (27.27%) 3 (3.13%) 11.63 (3.6-59.36) < 0.01
Heart disease 10 (4.78%) 1 (1.04%) 4.77 (0.66-209.28) 0.18
Social cause 1 (0.48%) 9 (9.38%) 0.05 (0.00-0.35) < 0.01
To stop caffeine/ Medical optimisation 1 (0.48%) 3 (3.13%) 0.15 (0.00-1.90) 0.09
Surgical cause 3 (1.44%) 2 (2.08%) 0.68 (0.08–8.24) 0.64
Metabolic cause 2 (0.96%) 0
Hematological cause 4 (1.91%) 6 (6.25%) 0.29 (0.06–1.27) 0.08
CNS cause 4 (1.91%) 2 (2.08%) 0.91 (0.13–10.3) 1.00
Endocrine cause 2 (0.96%) 2 (2.08%) 0.33 (0.24–4.7) 0.27
Failure to thrive 4 (1.91%) 8 (8.33%) 0.21 (0.05–0.83) 0.01
Post-MRI 1 (0.48%) 0
Retinopathy of prematurity 0 3 (0.98%)
Miscellaneous 4 (1.91%) 1 (1.04%) 1.91 (0.19–95.1) 1.00
CNS Central nervous system; MRI Magnetic resonance imaging; OR Odds ratio
*Chi-squared/ Fisher exact test

Table 3  Break-up of infections in readmitted neonates
Infections N = 112
Culture Positive 46 (41.1%)
Staphylococcus 11
E. coli 10
Elizabethkingia 10
Klebsiella 4
Enterococcus 3
Streptococcus pneumoniae 2
Citrobacter 2
Others
(GBS – 1, Acinetobacter – 1, Pseudomonas – 1,  
Candida – 1)

4

Culture Negative Infections 66 (58.9%)
Culture negative sepsis 24
Viral infections
(RSV – 4, COVID – 4, others – 9)

17

Pneumonia 13
Cellulitis 2
Scrub typhus 5
Others (omphalitis – 5) 5
E.coli Escherichia coli; GBS Group B Streptococcus; RSV Respira-
tory syncytial virus
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associated complications (42.6%), followed by feed-
ing related problems (20.6%) and jaundice (13.7%). The 
results are similar to other Indian studies [4–6]. Kumar et al. 
reported that at least 66% required readmissions for infec-
tions, whereas 47% required readmissions for infections 
in another centre in Northern India [4]. Mortality rates in 
rehospitalization was 3.2% in the present study, which was 
similar to the results of other Indian studies [4–6]. While 
these studies were focused on high-risk preterm infants, 
another study from Northern India evaluating rehospitaliza-
tion rates in low-risk infants found that 8.3% of neonates 
discharged within 48 h of life required readmission, most of 
them (50%) for jaundice [7].

Studies conducted on safe early discharge of mother 
and neonates within 48 h after delivery have reported that 
readmission rates are higher with predominant causes being 
hyperbilirubinemia, feeding problems, hypernatremic dehy-
dration and infection [8–12], underscoring the need for early 
follow-up even in term neonates, who are discharged from 
postnatal wards [9]. On the other hand, in high-risk preterm 
infants discharged from NICU, infections were found to 
be the leading cause of rehospitalization [4, 5, 13]. In the 
present study, the authors found that infections were the 
commonest cause of readmissions in both term and preterm 
neonates. Feeding problems requiring rehospitalization 
were more common in term neonates compared to preterm 
neonates. The probable explanation could be that term neo-
nates stay for shorter duration in the hospital and end-up 
getting discharged before feeding is well established. A sim-
ilar trend has been observed in other studies, where a shorter 
duration of stay in term neonates (< 72 h), is associated with 
more readmissions for feeding problems, probably because 
of discharge prior to establishment of regular breastfeeding 
[14–18].

Paul et al. concluded that male sex, vacuum-assisted 
delivery, gestational age < 37 wk, and length of stay < 72 h 
were predictors of readmission in the first 10 d of life [19]. 
A systematic review including 28 studies found that primi-
parity, Asian race, maternal comorbidities, vaginal delivery, 
male sex and neonatal comorbidities were the factors asso-
ciated with readmission in the first month of life [8]. In the 
present study too, majority (58.4%) neonates readmitted 
were males. A shorter length of initial hospital stay has been 
associated with greater readmissions, in various settings 
[15–18]. A study amongst breastfeeding infants said that 
prematurity and short hospital stays were risk factors for 
readmission with hyperbilirubinemia, excessive weight loss 
and hypernatremia, whereas an initial hospital stay of ≥ 3 d 
was associated with a reduced risk for readmission of these 
infants, possibly related to establishment of breastfeeding 
[11]. Similarly, Jarrett and colleagues from Australia found 
that discharge prior to establishment of regular breastfeeding 

hypothyroidism – 3, metabolic bone disease – 1), medical 
optimization (1.3%; n = 4: hyperinsulinemic hypoglycemia 
– 2, caffeine stoppage – 2), metabolic (urea cycle disorder 
– 1), Retinopathy of prematurity/ROP (0.98%; n = 3), mis-
cellaneous (paracetamol toxicity – 1, swallowed maternal 
blood – 1, physiological breast enlargement – 1, umbilical 
granuloma – 1, ranula – 1). Pre-specified subgroup analy-
ses were done for term vs. preterm infants with respect to 
the etiologies for readmission, which revealed that admis-
sions for feeding problems were significantly higher among 
term infants (unadjusted odds ratio/OR: 11.63 [3.6-59.36], 
p < 0.01). After adjusting for SGA status, mode of delivery, 
low birthweight, early discharge (< 48  h), the association 
still remained significant (adjusted OR: 7.27 [2.24–23.59], 
p < 0.01). Among neonates admitted with complications 
related to feeding problems (n = 60, 19.7%), 85% were 
admitted for excessive weight loss (n = 38) and hyperna-
tremic dehydration (n = 13).

Among the infections, culture proven sepsis accounted 
for 41.1% (blood = 38, urine = 8). Staph aureus, Esch-
erichia coli, and Elizabethkingia anophelis accounted for 
67.4% of all the isolates (Table 3). Seventeen had menin-
gitis and 2 had septic arthritis. Among 66 culture negative 
infections, culture negative sepsis (n = 24, 36.4%), viral 
and bacterial pneumonia (n = 13, 19.7%) and viral infec-
tions (n = 17, 25.8%) accounted for a little above 80% of all 
the culture negative infections, followed by scrub typhus 
(n = 5, 7.6%).

Readmission was also associated with significant mor-
bidities (Table 1). Antibiotics were used in 51.8% neonates, 
and 9 neonates underwent surgery (3.0%). These included 
cardiac surgeries, abdominal surgeries, arthrotomy and ven-
triculoperitoneal shunt surgery. Median duration of hospital 
stay was 5 d (range 1-120). Two hundred and ninety four 
(96.4%) were discharged, 1 (0.3%) was discharged against 
medical advice and 10 (3.2%) neonates expired.

Discussion

In the present study, the authors intended to identify the 
clinical profile and outcomes of both high-risk (discharged 
from NICU) and well neonates (discharged from postna-
tal ward), requiring early readmission, for a period of two 
years. In a systematic review of 28 studies evaluating risk 
factors for readmissions in the first month after discharge, 
the prevalence of readmissions ranged from 0.2% to 19.4% 
in different studies [8]. In the present study the proportion 
was 1.2%, though this might be an underrepresentation as 
it was a single hospital-based retrospective study. Majority 
(66.2%) neonates had an initial uneventful postnatal course. 
Most common causes of readmission were infections and 
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common reasons for readmission found in the present study 
will be applicable to centres elsewhere in the country as 
well. Being a retrospective study, there were a few limita-
tions as well: there may be a slight over-representation of 
infection associated morbidities, as the present is a tertiary 
referral centre; readmissions occurring in hospitals other 
than present one weren’t accounted for; shorter visits to the 
emergency department not requiring hospitalization were 
not captured; lack of electronic database for all livebirths, 
precluded use of a control group, which would have ideally 
helped authors’ analyze other co-variates affecting readmis-
sion rates.

Conclusions

Readmissions accounted for 1.2% of all live-births and 5.9% 
of total NICU admissions, majority of which were neonates 
who had an initial uneventful postnatal course (66.2%). 
Infections, jaundice and feeding related issues accounted 
for 76% of all the re-admissions. It is important to devise 
follow-up plans incorporating essential newborn care, lac-
tation support, weight-check and jaundice monitoring for 
low-risk term neonates to reduce repeat hospitalizations.
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