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Abstract
Introduction: Breast milk jaundice is considered as the most common cause for neonatal jaundice; however, its
epidemiological aspects in some population remain unclear.
Objectives: The present study aimed to assess the prevalence of breast milk jaundice and its main determinant
among a group of neonates in western Iran.
Patients and Methods: This cross-sectional study was conducted on 413 neonates hospitalized due to prolonged
jaundice in Besat hospital in Hamadan, Iran. The study information was collected by reviewing the hospital’s
recorded files.
Results: In total, 413 neonates hospitalized were assessed in this study. The main reason for appearing jaundice
included; 72.4% of cases of jaundice were due to breast milk, urinary tract infection in 4.2% of cases, glucose6-phosphate dehydrogenase deficiency (G6PD) in 5.8% of cases, hypothyroidism in 1.2% of cases. Out of 299
neonates suffering from breast milk jaundice, 126 (42.1%) were male, and 173 (57.9%) were female with the
overall average age of 16.68 ± 2.14 days. Jaundice appeared at less than two days of age in 29.4% of neonates,
between 15 to 20 days of age in 64.9%, and more than 20 days of age in 5.7% of cases.
Conclusion: Breast milk jaundice is considered as the most common reason for neonatal jaundice in our
population, which affects more than two-thirds of our neonates. Additionally, the peak age of this phenomenon is
between 15 and 20 days. The appearing breast milk jaundice is independent of gender, age, and birth weight or
baseline total serum bilirubin level.

Introduction
Jaundice is the most common cause of infant
hospitalization in the first month of birth.
More than half of mature infants and fourthfifths of premature babies develop some
forms of jaundice by passing 2 to 5 days
from birth (1-4). Under normal conditions,
the level of indirect bilirubin in umbilical
cord blood is ranged from 1 to 3 mg/dL that
rapidly increases at a rate of less than 5 mg/
dL in 24 hours (1-5). Thus, jaundice appears
at the second and third days after birth, and
bilirubin levels slightly increase at the third
and fourth days, and then decrease to the
levels under 2 mg/dL on days 5 to 7 of birth
(3-5). Accordingly, jaundice associated with
these changes is called physiological jaundice
due to the breakdown of neonatal red blood
cells with transient limitation of bilirubin
conjugation by the premature neonatal liver
(1,6-10). Physiological jaundice is mainly

Key point
Breast milk jaundice is considered as the most
common cause for neonatal jaundice.

diagnosed by rejecting the known causes of
jaundice based on history, clinical findings,
and laboratory data (1-10). One of the risk
factors for indirect hyperbilirubinemia is
the lack of breastfeeding that occurs from
the second to fourth days of life (1,3,4,8,10).
This type of jaundice is an exacerbated type
of physiological jaundice, with bilirubin
levels increasing to about 15 to 17 mg/dL
(1). Dehydration and calorie deficiency in
infants are among the contributing factors
to this type of jaundice, therefore proper and
intermittent breastfeeding, for more than ten
times in 24 hours, co-sleeping with mother
and nocturnal breastfeeding are effective
factors on preventing this type of jaundice
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(5-10). Overall, the occurrence of icter in the first 24 to
36 hours after birth could increase bilirubin to more
than 5 mg/dL in 24 hours. Additionally, it could increase
total bilirubin to over 12 mg/dL in the term newborn
and more than 10 to 14 mg/dL in the preterm newborn,
since a direct bilirubin concentration of more than 2 mg/
dL and continuing jaundice for 14 to 21 days after birth is
considered to be pathologic (5,9).
The prolonged jaundice is also defined as a type of
jaundice lasting for more than 14 days in term infants and
more than 21 days in premature infants (2,4,5). The most
important causes of prolonged jaundice are breastfeedingrelated jaundice, glucose-6-phosphate dehydrogenase
(G6PD) deficiency, urinary tract infection, and
hypothyroidism (10). About 10% to 30% of breastfeeding;
infants have prolonged jaundice (2). In neonates
hospitalized with prolonged jaundice, all the relevant
tests including urine analysis and culture, complete blood
count, Coombs test, G6PD deficiency, plasma hemoglobin
and hematocrit, urine resuscitation tests, thyroid tests, and
family history of prolonged jaundice should be examined
(3,5,6). By excluding such etiologies, breast milk jaundice
can be suggested. The increased level of unconjugated
bilirubin up to 20-25 mg/dL is the highest level of bilirubin
found in breast milk jaundice, which is very rare occurred
in less than 1% of infants. In two-thirds of infants, the
level of bilirubin may reach 10 mg/dL, and in one-third of
them, to less than 6 mg/dL (6-8,11). If the level of bilirubin
exceeds the permissible limit, it may lead to irreversible
consequences in the baby, such as brain complications
and hearing disorders (12,13). In addition, in recent years,
some cases of infants with severe hyperbilirubinemia
related to breast milk jaundice have been reported even in
healthy infants without evidence of systemic or infectious
diseases, which indicate an increasing trend (14,15).
Objectives
The present study aimed to assess the prevalence of breast
milk jaundice and its main determinant among a group of
Iranian infants.
Patients and Methods
Study design
This cross-sectional study was performed on 413
consecutive neonates hospitalized in Besat hospital due
to prolonged jaundice in Hamadan, Iran (April 2011 to
2016). The samples were collected using the simple and
non-probable and straightforward method. The study
information was collected by reviewing the hospital’s
recorded files; and therefore, those files with incomplete
data were not included in the study. The collected data was
recorded in the checklist designed by the questionnaire
consisting baseline characteristics related to a neonatal
condition such as gender, age, birth weight, gestational
age, the level of total and direct bilirubin, and underlying
disorders, which might affect the likelihood of neonatal
2
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jaundice [such as urinary tract infection, G6PD deficiency
or hypothyroidism], and history of breastfeeding. The study
endpoint was at first determining the overall prevalence
of breast milk jaundice, and secondly, assessing the main
determinants of jaundice among baseline variables of the
neonates.
Ethical issues
The research followed the tenets of the Declaration of
Helsinki and its later amendments. The Ethics Committee
of Hamadan University of Medical Science approved this
study (Ethical code#ir.umsha.rec.1397.427). This work has
been conducted as part of the M.D, thesis by Shadi Eslah
at this university.
Statistical analysis
The mean ± standard deviation (SD) of quantitative
variables was expressed and then classified based on
absolute frequencies and percentages for categorical
variables. The Kolmogorov–Smirnov test was used for
analyzing the normality of data. Chi-square test or Fisher
exact test were used to compare the categorical variables.
The statistical software SPSS version 16.0 was used (SPSS
Inc., Chicago, IL). P values less than or equal to 0.05 were
considered statistically significant.
Results
In total, 413 neonates hospitalized were assessed in this
study. The main reason for appearing jaundice included;
72.4% of cases of jaundice were due to breast milk, urinary
tract infection in 4.2% of cases, G6PD deficiency in 5.8%
of cases, hypothyroidism in 1.2% of cases (Table 1). Out
of 299 neonates suffering from breast milk jaundice, 126
(42.1%) were male, and 173 (57.9%) were female with the
overall average age of 16.68 ± 2.14 days (ranged from 14 to
25 days). Jaundice appeared at less than two days of age in
29.4% of neonates, between 15 to 20 days of age in 64.9%,
and more than 20 days of age in 5.7%. Only 6.0% of neonates
were premature at birth by considering a gestational age
less than 37 weeks. The mean gestational age in those
with prolonged breast milk jaundice was ranged from 33
to 40 weeks (birth age by week). Regarding the status of
birth weight in those with breast milk jaundice, the mean
birth weight was 3166.22 ± 368.42 g ranged from 2000 to
4200 g that 3.7% were low birth weight and the others had
normal weight at birth. As shown in Table 2, comparing
baseline parameters between these two groups who were
Table 1. Main reasons for prolonged jaundice
Breast milk jaundice

72.4%

Urinary tract infection

4.2%

G6PD deficiency

5.8%

Hypothyroidism

1.2%

Urinary tract infection and G6PD

1.0%

Hypothyroidism and G6PD

0.2%

Prolonged jaundice due to breast milk
Table 2. Comparing baseline parameters between the two groups suffering
from breast milk jaundice and those with jaundice due to other etiologies
Variable

Breast milk

Other causes

P value

Female gender

173 (57.9)

60 (52.6)

0.338

16.68 ±1.44

17.14 ± 2.70

0.048

Age of jaundice onset, day
Birth weight, gram

3166.22 ± 368.42 3101.18 ± 374.16 0.211

Gestational age, week

38.49 ± 0.97

38.43 ± 1.06

0.991

Total bilirubin level, mg/dL

11.46 ± 1.57

11.40 ± 1.34

0.975

suffering breast milk jaundice and those with jaundice
due to other etiologies, showed no differences in neonates’
gender (P = 0.338), birth weight (P = 0.211), gestational age
(P = 0.991), and baseline total bilirubin levels (P = 0.975)
between the two groups. However, the mean age of
jaundice onset was significantly lower in those neonates
with breast milk jaundice as compared to the other group
(16.68 ± 1.44 days versus 17.14 ± 2.70 days; P = 0.048).
Discussion
The exact etiology of breast milk jaundice has not been
determined yet. Most of the proposed etiologies involve
the factors present in the human breast milk itself. Another
area of investigation has been the potential genetic
mutations that are present in the affected newborns.
From the epidemiological aspects, the prevalence rate of
breast milk jaundice in developed countries is estimated
to be from 20% to 30% for newborns from 3 to 4 weeks
of age whose feeding is predominantly via breastfeeding.
About 30%-40% of breastfed infants are expected to have
bilirubin levels greater than or equal to 5 mg/dL with
approximately 2%-4% of exclusively breastfed infants
having bilirubin levels over 10 mg/dL in third week of
life (16). Investigating some middle-income studies
also showed the frequency of 20%-28% for breast milk
jaundice presented at four weeks of age with the mean
total serum bilirubin level of higher than 5 mg/dL (17).
In our study, we did not assess the overall prevalence of
breast milk jaundice in our population; however, we could
show that this type of jaundice involved a large part of the
causes of prolonged jaundice. In this regard, about 72.4%
of all neonates with prolonged jaundice suffered from the
subtype of breast milk jaundice; and therefore, this type
of jaundice is identified as the most common type among
our neonates aged between 14 and 25 days. Although in
our study, the most common cause of jaundice was related
to inadequate breastfeeding or breast milk jaundice, it
should not be generalized to all populations. In a similar
study on the same population by Agrawal et al (18), most
common cause of persistent jaundice in both term and
preterm babies was breast milk jaundice (66%), other
causes include cephalohematoma (7%), isoimmunization
(7%), sepsis (4%) ABO incompatibility (3%).and (10%)
hypothyroidism which was approximately inconsistent
with our survey. In another study by Weng in Taiwan (19),
the prolonged jaundice was more common in neonates

of fed breast milk than those who were given formula.
The main causes for prolonged jaundice may be variant
emphasizing on the effect of genetics and ethnicity along
with the known pathological conditions for occurring
prolonged jaundice. Weng et al in a study in Taiwan,
identified the common genetic variant of neonates with
icter (20). When the baby receives inadequate milk, breast
milk jaundice is raised, which is not relevant to jaundice
of breast milk. A baby’s bowel movements increase when
he/she eats sufficient amounts of breast milk, hence it
improves the secretion of the buildup of bilirubin.
If a newborn does not start a well breastfed, breast
milk jaundice is raised, which has an improper lactation,
thereby other substitutes related to breastfeeding should be
taken. Often breast milk jaundice is relieved by increasing
breastfeeding.
Advice for better breastfeeding is necessary to make sure
that the baby is getting enough. Thus, it should be minutely
paid attention that, the differentiating breastfeeding
jaundice and breast milk jaundice to identifying the
epidemiological aspects, the main risk factors, and more
important treatment approaches are essential.
Conclusion
In total, based on the results of the present study, we can
suggest breast milk jaundice caused by breastfeeding by
ruling out other causes of jaundice such as urinary tract
infection, G6PD, and hypothyroidism by simple testing.
Early diagnosis and treatment of these disorders could
effectively prevent further complications in infants.
Other reasons are also considered as the less common
causes of prolonged jaundice, which suggest having
a proper family history of suspected Crigler–Najjar
syndrome, metabolic diseases, and also applying other
specific diagnostic tests to rule out all causes of prolonged
jaundice.
Since it is the most common cause of prolonged jaundice
with the diagnosis of prolonged jaundice caused by breast
milk, we recommend performing initial evaluation to rule
out other causes and continue breastfeeding.
Limitation of the study
The study was single-center and conducted on a relatively
low-sample size.
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