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ABSTRACT
Background and purpose: Neonatal jaundice is both a physiological
and pathological condition. Neonatal physiological jaundice occurs
within 3-5 days after the baby is born. Publications about time of
colostrum discharge and neonatal jaundice are still limited. This study
aims to determine the risk time of colostrum discharge more than 6
hours to physiological jaundice in neonates.
Methods: A case control study was conducted at the Sanglah General
Hospital in Denpasar from August to December 2017. The number of
cases was 55 neonates with physiological jaundice and the number
of controls was 55 neonates without physiological jaundice. Cases
and controls were selected by consecutive sampling. The occurrence
of physiological jaundice was obtained by direct observation and the
degree of jaundice was determined based on the division of Kramer's
body zone. Neonates with the Kramer grades I and II at the age of
3-5 days were classified as experiencing physiological jaundice (as
cases) and neonates with a Kramer grade of 0 at the age of 3-5 days
were classified as not jaundice (as controls). Cases were matched
with controls by sex and age of the neonates. Data on maternal
socio-demographic characteristics, time of colostrum discharge, early
breastfeeding initiation and 24-hour breastfeeding frequency were

obtained by interview; data on jaundice was obtained by observation
while mode of delivery, parity, history of pre-eclampsia, prematurity,
neonatal birth weight, history of birth trauma (cephalic hematoma),
history of asphyxia and major congenital abnormalities were obtained
from medical records. Multivariate analysis with binary logistic
regression was carried out to determine the adjusted odds ratio (AOR)
time of colostrum discharge .
Results: The characteristics of cases and controls were found to be
similar in terms of maternal education, neonatal age and sex, parity
and pre-eclampsia history. Significant time of colostrum discharge
>6 hours was found to be associated with physiological jaundice
with AOR=2.57 (95%CI: 1.04-6.37). In this study, variables that were
not found to be the risk factors of physiological jaundice in neonates
were: cesarean delivery (AOR=0.36; 95%CI: 0.09-1.41; p=0.14),
breastfeeding frequency within 24 hours (AOR=2.20; 95%CI: 0.4710.23; p=0.31) and early breastfeeding initiation (AOR=0.71; 95%CI:
0.19-2.59; p=0.60)
Conclusion: time of colostrum discharge >6 hours is a risk factor for
neonatal jaundice. Efforts should be made to accelerate the release of
colostrum in order to prevent neonatal jaundice.
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INTRODUCTION
Neonatal jaundice is often found in infants especially in Southeast Asia.1 The proportion of physiological and pathological neonatal jaundice is
reported to be 55.2%.2 Pathological neonatal jaundice which is characterized by hyperbilirubinemia
>12.9 mg/dl was reported in 4.8% of newborns in
the first week of birth.3 Another study reported the
incidence of jaundice among preterm neonates at
57.50% and term neonates at 37.5%.4 A study in
Indonesia found a neonatal jaundice incidence of
32.1%, in which 42.97% among neonates with low
birth weight and 29.7% among term neonates.5
Most physiological neonatal jaundice cases do
not require treatment, but such infants need to be
monitored to prevent possible complications of
bilirubin encephalopathy.6 The National Institute
for Health and Clinical Excellence (NICE) Clinical
Guidelines recommends a neonatal jaundice

management which includes information about
neonatal jaundice for parents and caregivers,
detection among all newborns and identification of
neonatal jaundice risk factors.7 As one of the neonatal jaundice risk factors is breastfeeding. Normally,
the time of colostrum discharge is within three days
after the labor if the baby is breastfed.8 NICE also
recommends the focus of studies to evaluate the
underlining factors associated between breastfeeding and jaundice.7
Various studies have been conducted to evaluate the association between breastfeeding and
other risk factors with the incidence of neonatal
jaundice. Some of the risk factors that have been
reported are the mode of delivery,9-12 early breastfeeding initiation13-16 and frequency of breastfeeding in 24 hours.17,18 Other studies found that factors
related to hyperbilirubinemia were gestational age
and exclusive breastfeeding.19 We found only one
published study related to the time difference of
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colostrum administration towards the incidence of
neonatal jaundice. A study conducted in Indonesia
which used a cohort method found an association
between differences in the timing of colostrum
discharge to the incidence of neonatal jaundice in
newborns.20 Our study was conducted to determine
the risk time of colostrum discharge to neonatal
jaundice.

METHODS
A case control study was conducted at the Cempaka
Maternity Room 2, Sanglah General Hospital in
Denpasar. Cases and controls were obtained from
the registry in the delivery room from August to
December 2017. This room has 16 beds and is a
nursing room joining the mother and postnatal
care space. On average one baby was born in this
room daily, with an average stay for two to three
days.
The number of cases was 55 neonates with physiological jaundice from 65 neonates and the number
of controls was 55 neonates without physiological
jaundice from 74 neonates in the same period. The
sample size was calculated by 95% confidence level,
80% power, anticipated odd ratio of 3.0, proportion
time of colostrum discharge more than six hours
in infants who did not experience neonatal jaundice is 20%.21 Cases and controls were matched by
sex and age. Cases and controls were selected by
consecutive sampling. The incidence of jaundice
was obtained by observation while baby was hospitalized on the first and second day, and with a home
visit on the third until the fifth day. The degree of
jaundice was determined based on the division of
Table 1 Characteristics of cases and controls
Cases

Controls

n=55

n=55

p

Mother’s education (years),
mean±SD

10.85±2.48

10.53±2.82

0.68*

Neonate age (days), mean±SD

4.15±0.62

4.29±0.66

0.21*

Male

38 (69.09)

38 (69.09)

1.00**

Female

17 (30.91)

17 (30.91)

1-3

49 (89.09)

48 (87.27)

4-6

6 (10.91)

7 (12.73)

Yes

6 (10.91)

5 (9.09)

No

49 (89.09)

50 (90.91)

Characteristics

Sex of neonates

Parity
0.77**

RESULTS

Preeclampsia

*Analysed with Mann Whitney U Test
**Analysed with Chi-Square Test

Kramer's body zone, where physiological jaundice
is identified in the head and chest area.22 Cases
were defined by a trained midwife as neonates with
jaundice Kramer grades I and II at 3-5 days after
delivery and controls were defined as neonates with
Kramer grade 0 at the age of 3-5 days. All mothers
who exclusively breastfed their baby and signed the
informed consent were included in the study. The
exclusion criteria were neonates with a gestational
age of less than 37 weeks, birth weight less than
2500 grams, APGAR score <6, with vacuum labor
and cephalic hematoma from a trauma.
Data was collected by conducting interviews,
observation and extraction of medical records. Data
collected by interviews were the demographic characteristics of the mother, time of colostrum discharge
and other variables considered as confounding
variables, namely the mode of delivery, early breastfeeding initiation and the frequency of breastfeeding
within 24 hours. The questionnaire consisted of two
parts, namely the characteristics of respondents and
questions related to the time of colostrum discharge,
early breastfeeding initiation and the frequency of
breastfeeding within 24 hours. Explanation about the
term of “colostrum” was provided during the interview. Time of colostrum discharge was defined as
the time between the baby labor (both spontaneous
or by cesarean section) and the first time of colostrum discharge. The time of colostrum discharge was
classified into ≤6 hours and >6 hours if the time of
colostrum discharge was more than 6 hours. Early
breastfeeding initiation was classified as "yes" if
early breastfeeding initiation was provided and "no"
if it was not provided; breastfeeding frequency in
24 hours was classified as <8 times if breastfeeding
was provided less than eight times in 24 hours and
≥8 times when provided more than or equal to eight
times in 24 hours. Data collected by observation was
the degree of jaundice and data collected through
extraction of medical records included the method
of delivery, parity, history of pre-eclampsia, prematurity birth, neonatal birth weight, history of birth
trauma (cephalic hematoma), history of asphyxia
and major congenital abnormalities. Multivariate
analysis with binary logistic regression was carried
out to determine the adjusted odds ratio (AOR)
time of colostrum discharge. This study has been
approved by the Ethics Committee of Faculty of
Medicine Udayana University/Sanglah General
Hospital on 12 July 2017.

0.75**

Table 1 shows a comparison of cases and controls
by mother’s education, neonates’ sex and age, parity
and history of pre-eclampsia. There were no significant differences between cases and controls in
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Table 2 Crude OR of risk factors for physiologic jaundice in neonates
Cases

Controls

n (%)

n (%)

Crude OR

95%CI

p

Caesarian

14 (25.45)

27 (49.09)

0.35

0.14-0.85

0.01

Spontaneous

41 (74.55)

28 (50.91)

No

21 (38.18)

31 (56.36)

0.48

0.21-1.09

0.06

Yes

34 (61.82)

24 (43.64)

>6 hours

25 (45,45)

20 (36.36)

1.46

0.63-3.36

0.33

≤6 hours

30 (54.55)

35 (63.64)

<8 times

6 (66.67)

3 (33.33)

2.12

0.42-13.74

0.29

≥8 times

49 (48.51)

52 (51.49)

Variable
Birthing methods

Early breastfeeding initiation

Time of colostrum discharge

Breastfeeding frequency in 24
hours

Table 3 Adjusted OR of risk factor for physiologic jaundice in neonates
Variables

AOR

95%CI

p

Neonates age (days)

0.59

0.31-1.15

0.12

0.09-1.41

0.14

0.19-2.59

0.60

1.04-6.37

0.04

0.47-10.23

0.31

Birthing methods
Spontaneous
Caesarian

1 (Ref)
0.36

Early breastfeeding initiation
Yes

1 (Ref)

No

0.71

Time of colostrum discharge
≤6 hours

1 (Ref)

>6 hours

2.57

Breastfeeding frequency in 24 hours
≥8 times

1 (Ref)

<8 times

2.2

terms of maternal education, neonatal age and sex,
parity and pre-eclampsia (p>0.05).
In Table 2, it is shown that the crude OR of
cesarean section was significantly lower than spontaneous labor (crude OR=0.35; 95%CI: 0.14-0.85)
and there was no association between other risk
factors with neonatal jaundice; however, multivariate analysis discovered that the only variable associated with neonatal physiological jaundice was the
time of colostrum >6 hours with adjusted OR=2.57
(95%CI: 1.04-6.37) (Table 3).

DISCUSSION
In this study, the only variable that increases the
risk of neonatal jaundice is physiological time of
46

colostrum discharge >6 hours. The result of this
study is similar with a cohort study conducted in
Purwokerto which found a difference in the occurrence of neonatal physiological jaundice, wherein
neonates with colostrum >6 hours were 13.5 times
more likely to experience physiological jaundice
compared to neonates given colostrum ≤6 hours.18
The possible explanation is when the baby's intestine is stimulated with early colostrum discharge,
this can accelerate the process of removing meconium and reduce the likelihood of the occurrence
of jaundice.23 Bilirubin released through meconium
can lower serum bilirubin levels. Colostrum is very
necessary for baby's growth, as a natural laxative,
ripening the intestinal wall and preventing jaundice
in newborns.24
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In our study it was found that several variables
were not found to be risk factors for neonatal physiological jaundice, namely: the mode of delivery,
frequency of breastfeeding within 24 hours and
initiation of early breastfeeding. Cesarean delivery
was not a risk factor for neonatal physiological jaundice (AOR=0.36; 95%CI: 0.09-1.41; p=0.14). This
was also documented in some studies that found
no significant association between the method of
delivery and neonatal physiological jaundice.9,12,13
A different result was found in other studies which
found a correlation between the mode of delivery
and physiological jaundice in neonates.10,11,17
Frequency of breastfeeding less than 8 times in
24 hours was neither a physiological jaundice risk
factor in neonates (AOR=2.20; 95%CI: 0.47-10.23;
p=0.31). In our study, the proportion (48.51%) of
breastfeeding frequency of ≥8 times in 24 hours
in cases was not much different from the proportion (51.49%) of breastfeeding frequency ≥8 times
in 24 hours in the control group. Other studies
discovered a different situation wherein the average
serum bilirubin level in newborns with breastfeeding frequency less than or equal to 7 times per day
was found to be higher than that of newborns with
breastfeeding frequency of more than 7 times per
day.25 The difference in these results is likely due to
the different study designs and the cut off points
of the breastfeeding frequency.25 In our study, we
used a case control study design while the study
conducted at the Ghaem Hospital used a cross
sectional study design.25 The frequency of breastfeeding cut off points was 8 times in our study while
it was 7 times in the study conducted at Ghaem
Hospital.25
In our study, early breastfeeding initiation
was not a risk factor for physiological jaundice
(AOR=0.71; 95%CI: 0.19-2.59; p=0.60). A prospective study conducted in Turkey also showed that
there is no association between early breastfeeding
initiation and bilirubin levels in neonates.13 The
insignificant association between early breastfeeding initiation and neonatal jaundice may be related
to the release of colostrum and bilirubin through
meconium which prevents physiological jaundice in
neonates. The other possible factors are the volume
of intake given, the frequency of breastfeeding and
the correct breastfeeding technique that may play
a role in the occurrence of physiological neonatal
jaundice.13 Another explanation is that breastfeeding is influenced by the regulation of the hormones
of estrogen, progesterone, prolactin and oxytocin
therefore there is a very complex interaction.26
The limitation in this study is that all patients
who gave birth with cesarean section did not initiate early breastfeeding. Another possible bias is the
validity of information provided by the mother

regarding the early breastfeeding initiation practice.
Additionally, there are some factors which were not
investigated such as the nutrition status of mothers,
breast massage practice, mothers’ psychological
condition and possible infections.
In addition, this study was only carried out in
one maternity room at Sanglah General Hospital,
so caution is needed before generalizations are
made to other populations.

CONCLUSION
The risk factor for neonatal physiological jaundice is
the time of colostrum discharge >6 hours. Cesarean
section, late breastfeeding initiation and breastfeeding frequency <8 times were not risk factors
for neonatal jaundice. Various efforts are needed to
improve the acceleration of the colostrum release
and early initiation of breastfeeding.
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