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ABSTRACT 

Objective: To evaluate the prevalence of neonatal Hyperbilirubinemia in newborns and 

associated risk factors. 

Study design: Prospective cross-sectional study. 

Study site: Department of Pediatrics, Hind Institute of Medical Sciences, Barabanki, UP. 

Study subjects: 196 healthy full-term newborns with gestational age ≥37 and ≤42 weeks 

with birth weight of ≥2.5 kgs born in this hospital. 

Results: Neonatal Hyperbilirubinemia was seen in 21.4% newborns. This was higher in males 

(28.6%) than in females (13.2%). The prevalence was almost 3 times higher in those 

newborns whose mother’s had PIH present (RR=3.69, 95%CI=1.96-6.94, p=0.008). However, 

presence of anemia in mothers was significantly associated with neonatal 

hyperbilirubinemia (RR=2.11, 95%CI=1.13-3.96, p= 0.01) as well as history of jaundice in 

sibling.  

Conclusions: The findings of the present study indicate that the maternal and neonatal 

factors are important in the development of neonatal hyperbilirubinemia.  
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INTRODUCTION 

In India, healthy neonates are usually discharged within 24-48 hrs after a normal delivery. 

Due to continuing rise of bilirubin and absence of supervision for ensuring optimal feeding, 

neonates discharged home before completing 48-72 hrs of age are at high risk of developing 

undetected significant jaundice.
(1)

 Physiological range of indirect bilirubin in cord blood is 1-

3 mg% and rises at a rate of <5mg/dl/24 hr, clinically evident jaundice on 2
nd

 to 3
rd

 day, 

peaking on 2
nd

-4
th

 day at 5-6mg/dl thereafter declining to <2mg/dl on 5
th

 and 7
th

 day. Some 

6-7% full term infants have these levels of indirect bilirubin >12.9mg/dl and less than 3% 

reach levels of>15mg/dl. Risk factors for indirect hyperbilirubinemia include maternal age, 

race, diabetes, drugs, altitude, oxytocin induction, and in neonates cutaneous bruising and 

cephalhematoma, male sex, drugs, delayed bowel movements, breast feeding, weight loss 

(dehydration and caloric deprivation) and family history of sibling who had physiologic 

jaundice. Infants without these variables rarely have levels >12mg/dl. Prediction of neonates 

at risk for developing exaggerated jaundice can be based on hour specific bilirubin levels in 

the 1st 24-72 hours of life. Level normally reach adult level (1mg/dl) by 10-14 days of life.
(2)

 

Efforts to reduce neonatal mortality in developing countries are increasingly focused on 

early detection of serious neonatal illness
(3)

 Information about the incidence of neonatal 

jaundice is not available from developing countries where the vast majority of births occur 

at home. Most data is from tertiary care intensive care nurseries with no population 

denominator. Jaundice is one of the most common causes for hospital admissions of young 

infants in the South Asian population; it accounted for 78% of hospital admissions of 

children 0–6 days of age in a study conducted in Chandigarh.
(4)

 A study in Delhi showed that 

56% of infants aged 0–6 days were admitted with a primary diagnosis of jaundice.
(5)

 A study 

from a neonatal unit in Karachi reported that neonatal jaundice accounted for 13.5% of all 

admissions, placing it third on the list of causes requiring admissions for neonates.
(6)

 

However, the WHO algorithm does not include guidelines for evaluation and management 

of jaundice by primary care workers in resource-limited settings
3
. Reports from Indian 

population suggest heterogeneous performance with declining accuracy at TSB ≥13 

mg/dL.
(7)

 

The present study was planned to evaluate the prevalence of neonatal Hyperbilirubinemia 

in newborns and associated neonatal & maternal risk factors in a tertiary care hospital. 

 

MATERIAL AND METHODS 

This study was conducted over a period of 2 years in the Department of Pediatrics, Hind 

Institute of Medical Sciences, Barabanki after obtaining approval from ethical Committee of 

the Institute (from June, 2008-May, 2010). This hospital caters population from mostly rural 

area. 

Study Design: This was a prospective cross-sectional study. 

Study subjects: All healthy full-term newborns gestation age ≥37 weeks and ≤42 weeks with 

birth weight of ≥2.5 kgs born in this hospital were included in the analysis. Newborn with 

ABORh factor incompatibility and who later developed significant illness requiring NICU 

admission were excluded from the study. 



INDIAN JOURNAL OF MATERNAL AND CHILD HEALTH,2011   OCT – DEC;13(4) 

 

 4 

 

Sampling: Simple random sampling was used in selecting the cases. 

Investigations: Blood samples was collected from cord at time of delivery in  EDTA vial,  and 

followed up by another sample at 3  days of age (72 hours post natal age) from infant and 

analyzed for Total Serum billirubin (STB) concentrations measured by Diazo Methods (DMs) 

in the Department of Pathology of the Institute.  The STB≥13mg/dl was considered as 

neonatal Hyperbilirubinemia. This level supposedly falls in between the upper and lower  

intermediate risk zone  for future development of significant hyperbilirubinemia as per  hour 

based nomogram provided by Bhutani et al.(1999)
(8)

 and Anthony et al. (2007) 
(2)

. 

Analysis: The data collected was entered in the Microsoft Excel computer program and 

checked for any inconsistency. The chi-square test was used to compare 

dichotomous/categorical variables.  The relative risk with 95% confidence interval was 

calculated to assess the risk factors. The p-value<0.05 was considered as significant. All the 

analysis was carried out using SPSS 15.0 statistical program. 

 

RESULTS 

A total of 196 newborns [Male-105 (53.6%), Female-91 (46.4%)] were analyzed.  

Baseline characteristics 

Mean birth weight was 2.72 (±0.23) kg with range 2.50-3.40 kg.  Nearly half (48%) of the 

newborns had ABORh B+.  More than half (67.9%) the delivery were FTND followed by LSCS 

(29.6%) and  Forceps (2.6%).  More than one third (43.4%) of the mothers had primi gravida, 

39.8% had 2
nd

 and 16.8% had multi gravida. oxytocin was used in 49.5% deliveries. 

Pregnancy induced hypertension was seen in 2%. Unbooked deliveries were 54.6%. 6.6% 

neonates had history of  Hyperbilirubinemia in sibling (Table-I).  

Prevalence of neonatal Hyperbilirubinemia 

Out of 196 newborns, neonatal Hyperbilirubinemia was seen in 42 (21.4%) newborns.  The 

prevalence was higher in males (28.6%) than in females (13.2%). 

Associated risk factors 

The prevalence of neonatal hyperbilirubinemia was significantly higher in those newborns 

whose mother’s gestational age was <38 weeks (62.5%) as compared to those whose 

gestational age was >=38 weeks (17.8%) (RR=3.52, 95%CI=2.15-5.75, p<0.0001). The 

prevalence was almost 3 times higher in those PIH was present (75%) as compared those in 

whom PIH was absent (20.3%) (RR=3.69, 95%CI=1.96-6.94, p=0.008).  Use of oxytocin, mode 

and gravid of delivery was not associated with the neonatal hyperbilirubinemia. However, 

presence of anemia in mothers was significantly associated with the neonatal 

hyperbilirubinemia (RR=2.11, 95%CI=1.13-3.96, p=0.01). The risk was higher in those 

neonates who had history of  hyperbilirubinemia in sibling (Table-2). 
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Table I: Baseline characteristics of newborns and mothers (n=196) 

Characteristics No. % 

Newborns 

Male 105 53.6 

Female 91 46.4 

Birth weight  in kg  (mean ± sd), range 2.72±0.23, 2.50-3.40 

ABORh 

A+ 47 24.0 

AB+ 30 15.3 

B+ 94 48.0 

O+ 25 12.8 

Hyperbilirubinemia in sibling 13 6.6 

No. of days of discharge  (mean ± sd), range 4.91±1.33, 3-8 

Mothers   

Mode of delivery 

Forceps 5 2.6 

FTND 133 67.9 

LSCS 58 29.6 

Gravida 

2
nd

 78 39.8 

Multi 33 16.8 

Primi 85 43.4 

Use of Oxytocin 97 49.5 

Pregnancy induced hypertension (PIH) 4 2.0 

Booked 

Booked 89 45.4 

Unbooked 107 54.6 

Anemia in mother 112 57.1 

Gestational age (mean ± sd), range 38.55±0.9, 37-42 

 

Contd… 
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ABORh 

A+ 80 40.8 

AB+ 34 17.3 

B+ 57 29.1 

O+ 25 12.8 
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Table II: Association between prevalence of neonatal hyperbilirubinemia and Mother’s 

characteristics 

Characteristics No. of 
newborns 

3
rd

 day serum bilirubin 

RR (95%CI), p-value ≥13 <13 

No. % No. % 

Mothers 

Gestational age 

<38 16 10 62.5 6 37.5 
3.52 (2.15-5.75), 
<0.0001* 

>=38 180 32 17.8 148 82.2 

Pregnancy induced hypertension (PIH) 

Present 4 3 75.0 1 25.0 
3.69 (1.96-6.94), 0.008* 

Absent 192 39 20.3 153 79.7 

Use of Oxytocin 

Given 97 22 22.7 75 77.3 
1.12 (0.66-1.92), 0.67 

Not given 99 20 20.2 79 79.8 

Mode of delivery 

Forceps 5 2 40.0 3 60.0 

X
2
=1.73, p=0.42 FTND 133 30 22.6 103 77.4 

LSCS 58 10 17.2 48 82.8 

Gravida 

2nd 78 17 21.8 61 78.2 

X
2
=0.26, p=0.88 Multi 33 8 24.2 25 75.8 

Primi 85 17 20.0 68 80.0 

Anemia 

Present 112 31 27.7 81 72.3 
2.11 (1.13-3.96), 0.01* 

Absent 84 11 13.1 73 86.9 

Neonatal 

Sex 

Male 105 30 28.6 75 71.4 
2.17, (1.18-3.98), 0.009* 

Female 91 12 13.2 79 86.8 

 

Contd… 
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History of sibling 

Present 13 6 46.2 7 53.8 
2.35 (1.22-4.52), 0.03* 

Absent 183 36 19.7 147 80.3 

 

DISCUSSION 

This study provides information about the prevalence of neonatal hyperbilirubinemia in a 

resource poor setting of infants in a developing country with high neonatal mortality rates. 

The prevalence of neonatal hyperbilirubinemia in the present study was 21.4% which is 

almost similar to the prevalence of neonatal hyperbilirubinemia in a study reporting rates 

from hospital-born babies in 10 tertiary care intensive care units in India (27.9%).
(9)

 Male 

neonates showed a trend towards presenting with jaundice more commonly than female 

neonates in the present study. 

In an effort to promote better care-seeking and referral, WHO and UNICEF developed an 

Integrated Management of Childhood Illnesses (IMCI) algorithm for children 2–59 months 

old to guide families and health care workers in resource poor settings.
(10)

 An adaptation of 

this algorithm to extend it to the neonate and infant <2 months has been evaluated in the 

Indian population.
(11)

 However, an evaluation of the adapted IMCI algorithm reported that 

jaundice forms the single most important cause of diagnostic mismatch (between gold 

standard for diagnosis and algorithm accounting for 47–62% of diagnostic mismatch), 

particularly in the 0–6 day age group.
(11)

 We did not examine the visual assessment of 

yellowness of lower extremities, palms and soles as the data were extracted from the 

records, being one of the limitations of the study. Also, we were also not able to test for and 

identify causes of pathologic jaundice in our study population because of resource 

constraints.  

In the present study, some of the maternal characteristics are being significantly associated 

with the neonatal hyperbilirubinemia like gestational age, PIH and anemia in mothers.  

Parents should be educated about the consequences of hyperbilirubinemia and taught 

simple means to prevent it. Exclusive breast feeding without prolonged periods of fasting, 

and avoidance of supplementation with dextrose or water are some documented measures 

associated with lower serum bilirubin levels in newborns.
(12)

  

 

CONCLUSIONS 

The findings of the present study indicate that gestational age, PIH and anemia in mothers 

are some of the maternal factors identified as significant associations in the development of 

neonatal hyperbilirubinemia. This may be useful in certain settings like assessment during 

home visits by peripheral health workers or in a district hospital/first referral unit. The 

health workers during follow up visits should be trained to also assess adequacy of feeding 

and recognise simple signs to detect infection etc. which are known to prolong and 

aggravate neonatal jaundice.  
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