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Background: Neonatal hyperbilirubinemia is a common condition and a major
contributor to neonatal morbidity, particularly among infants from multifetal
pregnancies who are at increased risk due to prematurity and low birth weight.
Early initiation of breastfeeding, supported by immediate skin-to-skin contact, may
improve neonatal adaptation; however, evidence in multifetal populations within
primary healthcare settings remains limited.

Purpose: This study aimed to examine the association between early initiation of
breastfeeding, supported by skin-to-skin contact, and the incidence of pathological
hyperbilirubinemia among newborns from multifetal pregnancies.

Methods: An analytic observational study with a cross-sectional design was
conducted among 90 newborns from multifetal pregnancies at the Pasean
Community Health Center, Pamekasan, between January and September 2025.
Early breastfeeding initiation was assessed through direct observation, and total
serum bilirubin levels were measured within the first 72 hours using
spectrophotometry. Data were analyzed using the Chi-square test and multivariate
logistic regression to estimate adjusted odds ratios (ORs) with 95% confidence
intervals (Cls).

Results: Early breastfeeding initiation was implemented in 58.9% of newborns,
and pathological hyperbilirubinemia occurred in 31.1%. A significant association
was observed between early breastfeeding initiation and hyperbilirubinemia (p =
0.003). Newborns who did not receive early breastfeeding initiation had higher
odds of developing hyperbilirubinemia compared with those who received it
(adjusted OR 6.52; 95% CI: 1.98-21.47), after adjusting for birth weight,
gestational age, and mode of delivery.

Conclusion: Early initiation of breastfeeding is associated with a reduced risk of
pathological hyperbilirubinemia in newborns from multifetal pregnancies.
Strengthening its implementation may provide a simple and effective strategy to
improve neonatal outcomes, particularly in primary healthcare settings.

INTRODUCTION

Beyond biological vulnerability, early postnatal care
practices play a crucial role in bilirubin metabolism. Early
initiation of breastfeeding is recognized as an important

Neonatal hyperbilirubinemia is a common clinical condition ~ hon-pharmacological intervention to reduce the risk of

and remains a significant contributor to neonatal morbidity
worldwide. Excessive bilirubin accumulation can lead to
severe neurological complications, including kernicterus, if
not promptly managed.” The risk is particularly elevated
among infants from multifetal pregnancies, such as twins,
due to higher rates of prematurity, low birth weight, and
delayed physiological adaptation during the early postnatal
period.2

https://doi.org/10.30595/medisains.v24i1.28781

hyperbilirubinemia.® Colostrum exerts a natural laxative
effect that accelerates meconium excretion, the primary
pathway for bilirubin elimination, while increased intestinal
motility helps reduce enterohepatic circulation.*

This early feeding process is commonly facilitated through
immediate skin-to-skin contact between mother and
newborn. In addition to promoting maternal-infant bonding,
this practice stabilizes neonatal physiological parameters,
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including body temperature, respiration, and glucose levels,
and supports breastfeeding within the first hour of life.5 The
associated oxytocin release enhances colostrum
production and feeding frequency, which may further
promote bilirubin clearance.®

However, implementing early breastfeeding initiation in
multifetal births remains challenging. These deliveries are
frequently associated with cesarean section, increased
need for neonatal monitoring, and early mother—infant
separation, all of which may delay breastfeeding initiation.”
Such challenges are further amplified in primary healthcare
settings, where limited resources and high workloads may
restrict optimal postnatal care practices.?

Despite the well-established benefits of early breastfeeding,
its protective role against hyperbilirubinemia in multifetal
newborns remains insufficiently explored. Most previous
studies have focused on singleton infants and were
conducted in tertiary hospital settings, leaving limited
evidence regarding its effectiveness in high-risk multifetal
populations within primary care contexts. Local data from
the Pasean Community Health Center indicate that 35% of
multifetal newborns experienced neonatal jaundice, while
approximately 70% did not receive optimal early
breastfeeding,  underscoring the gap  between
recommended and actual practices.

This study offers novelty by examining the combined
physiological and behavioral effects of early initiation of
breastfeeding and immediate skin-to-skin contact as
protective factors against pathological hyperbilirubinemia in
multifetal newborns within a community-based healthcare
setting. Therefore, this study aims to evaluate and quantify
the protective effect of early breastfeeding initiation on the
incidence of pathological hyperbilirubinemia among
newborns from multifetal pregnancies in the Pasean
Community Health Center, Pamekasan.

METHOD

Study Design

This study employed an analytic observational design with
a cross-sectional approach to examine the association
between early initiation of breastfeeding and pathological
hyperbilirubinemia in  newborns  from  multifetal
pregnancies.®

Setting and Participants

The study was conducted from January to September 2025
in the Pasean Community Health Center, including delivery
rooms, maternity wards, and postnatal observation units.
The study population consisted of newborns from multifetal
pregnancies and their mothers receiving care at the facility.

Newborns were eligible if they were delivered at the study
site, assessed within the first 72 hours of life, and had
maternal consent. Exclusion criteria included congenital
anomalies, referral before bilirubin assessment, or
incomplete data. A consecutive sampling technique was
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applied, including all eligible subjects during the study
period, resulting in a total of 90 newborns. Sample size was
determined based on the rule of at least 10 outcome events
per predictor variable in logistic regression analysis to
ensure model stability.

Variable, Instrument, and Measurement

The primary exposure was early initiation of breastfeeding,
defined as immediate skin-to-skin contact followed by
breastfeeding within the first hour after birth. Exposure
status was assessed through direct observation by trained
healthcare personnel and verified through maternal report,
and categorized as performed or not performed. The
outcome variable was pathological hyperbilirubinemia,
defined as total serum bilirubin 212 mg/dL measured within
the first 72 hours using spectrophotometry. Potential
confounders included gestational age, birth weight, infant
sex, mode of delivery, and maternal parity, obtained from
medical records.

Data Analysis

Data were analyzed using JASP statistical software (please
verify version). Descriptive statistics summarized maternal
and neonatal characteristics. Associations between early
breastfeeding initiation and hyperbilirubinemia were
analyzed using the Chi-square test. Variables with clinical
relevance and/or p-value < 0.25 were included in
multivariate logistic regression to estimate adjusted odds
ratios. Model adequacy was evaluated using goodness-of-
fit testing, and multicollinearity was assessed before final
interpretation. Results were presented as odds ratios (ORs)
with 95% confidence intervals (Cls), with statistical
significance set at p < 0.05.

Ethical Considerations

Ethical approval was obtained from the Ethics Committee
of the Institute of Health Sciences Bhakti Wiyata Kediri (No.
09/FKes/TK/IX/2025). Written informed consent was
obtained from all participants prior to data collection.

RESULTS

Characteristics of Mothers and Newborns

A total of 90 newborns from multifetal pregnancies were
included, of  whom 28 (31.1%)  developed
hyperbilirubinemia. Most mothers were aged 20-35 years
(66.7%) and multiparous (55.6%). Cesarean section was
the predominant mode of delivery (57.8%). Regarding
neonatal characteristics, most newborns were delivered at
term (38—40 weeks) (60.0%) and had a birth weight 22500
g (71.1%). Infant sex distribution was balanced (male
48.9%, female 51.1%). Early breastfeeding initiation was
implemented in 58.9% of cases. Detailed characteristics
are presented in Table 1.

Association Between Early Breastfeeding
Initiation and Hyperbilirubinemia

A significant association was observed between early
breastfeeding initiation and hyperbilirubinemia (p = 0.003).
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The proportion of hyperbilirubinemia was higher among
newborns who did not receive early breastfeeding initiation
(51.4%) compared with those who received it (17.0%)
(Table 2).

Table 1. Characteristics of Mothers and Newborns from

Multifetal Pregnancies
Characteristics
Maternal age (years)

n (%)

<20 12 (13.3%)
20-35 60 (66.7%)
>35 18 (20.0%)

Maternal parity
Primiparous 40 (44.4%)
Multiparous 50 (55.6%)

Mode of delivery
Vaginal delivery
Cesarean section

Gestational age (weeks)

38 (42.2%)
52 (57.8%)

36-37 28 (31.1%)

38-40 54 (60.0%)

>40 8 (8.9%)
Birth weight (g)

<2500 26 (28.9%)

22500 64 (71.1%)
Infant sex

Male 44 (48.9%)

Female 46 (51.1%)

Early breastfeeding initiation

Yes 53 (58.9%)

No 37 (41.1%)
Hyperbilirubinemia

Yes 28 (31.1%)

No 62 (68.9%)

Table 2. Association between early breastfeeding initiation
and hyperbilirubinemia

EBI Hyperbilirubinemia Total p-value
implementation Yes No
Implemented 9 44 53

(17.0%) (83.0%) (100%)
Not 19 18 37 0.003
implemented (51.4%) (48.6%) (100%)
Total 28 62 90

(31.1%) (68.9%) (100%)

Multivariate Analysis of Factors Associated with
Hyperbilirubinemia

Multivariate logistic regression analysis was performed to
identify independent predictors of hyperbilirubinemia. After
adjustment for birth weight, gestational age, and mode of
delivery, early breastfeeding initiation remained significantly
associated with hyperbilirubinemia. Newborns without early
breastfeeding initiation had 6.52 times higher odds of
developing hyperbilirubinemia compared with those who
received it (adjusted OR 6.52; 95% CI: 1.98-21.47; p =
0.002).

Low birth weight (<2500 g) showed a borderline association
(adjusted OR 2.84; 95% CI: 0.99-8.16; p = 0.050), whereas
gestational age and mode of delivery were not significantly
associated with the outcome. Parity and infant sex were
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excluded from the final model due to lack of statistical
significance and minimal contribution to model fit. Model
diagnostics indicated adequate fit, with no evidence of
multicollinearity among predictors (Table 3).

DISCUSSION

This study demonstrates that early initiation of
breastfeeding is significantly associated with a reduced risk
of pathological hyperbilirubinemia among newborns from
multifetal pregnancies, a population inherently vulnerable to
impaired metabolic adaptation. Neonates who did not
receive early breastfeeding initiation had substantially
higher odds of developing hyperbilirubinemia, even after
adjusting for key perinatal factors. These findings highlight
the critical role of early postnatal feeding practices in
maintaining bilirubin homeostasis during the first days of
life.

The present results are consistent with previous studies
showing that early breastfeeding enhances bilirubin
clearance through improved neonatal adaptation.®'?
However, most prior research has focused on singleton
populations in hospital settings. By examining multifetal
newborns within a primary healthcare context, this study
extends existing evidence and underscores the relevance
of early breastfeeding practices in high-risk and resource-
limited environments.

From a physiological perspective, the protective effect of
early breastfeeding can be explained by enhanced
gastrointestinal activity and reduced enterohepatic
circulation.® Colostrum promotes early meconium passage,
facilitating  bilirubin  elimination and limiting its
reabsorption.®'5 In addition, early feeding stimulates
intestinal motility and supports efficient bilirubin excretion.

Beyond gastrointestinal mechanisms, early breastfeeding
is closely linked to immediate skin-to-skin contact, which
contributes to neonatal physiological stability.'®'” This
practice supports thermoregulation, cardiorespiratory
function, and glucose homeostasis—key factors in
metabolic regulation.'®'® Disruption of these processes
may increase metabolic stress and impair hepatic bilirubin
conjugation.*'%2* By promoting physiological stability and
effective lactation through oxytocin release, early

breastfeeding may indirectly enhance hepatic bilirubin
metabolism.16:20.21

Despite these benefits, implementing early breastfeeding in
multifetal births remains challenging. High rates of
cesarean delivery and the need for neonatal monitoring
often delay mother—infant contact.2?? In primary healthcare
settings, limited resources and high workloads may further
constrain optimal postnatal practices.®?® These findings
highlight the need to strengthen early breastfeeding
protocols as a standard component of neonatal care, even
in high-risk deliveries.
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Table 3. Multivariate logistic regression analysis of factors associated with hyperbilirubinemia

Variables B SE Wald p-value  Adjusted OR 95% CI
EBI not implemented 1.876 0.601 9.723 0.002 6.52 1.98-21.47
Birth weight <2500 g 1.042 0.533 3.826 0.050 2.84 0.99-8.16
Gestational age <38 weeks 0.812 0.564 2.071 0.150 2.25 0.75-6.74
Cesarean section 0.689 0.598 1.326 0.250 1.99 0.62-6.38
Constant -2.314 0.733 9.987 0.002 - -

Note: OR = odds ratio; Cl = confidence interval.

From a clinical and public health perspective, early 229

breastfeeding is a low-cost, non-invasive intervention that 3. Su H, Yang S, Chen S, et al. Gut microbiota in neonatal

can be readily implemented at the primary care level.
Strengthening its implementation may help reduce the
burden of neonatal hyperbilirubinemia and prevent
avoidable complications, particularly in resource-limited
settings, in alignment with global recommendations on
maternal and newborn care.?®

Several limitations should be acknowledged. The cross-
sectional design limits causal inference, and simultaneous
measurement of exposure and outcome may introduce
temporal ambiguity. Bilirubin measurements were limited to
the first 72 hours of life, potentially missing peak levels in
some neonates. In addition, reliance on observational
assessment and maternal reporting may introduce
measurement bias. Other relevant factors, such as
maternal nutritional status, neonatal albumin levels, and gut
microbiota composition, were not evaluated.

Future studies should employ prospective cohort designs
with serial bilirubin measurements to better characterize
temporal patterns and strengthen causal inference.
Incorporating broader biological and contextual variables
would further enhance understanding and support the
development of evidence-based postnatal care strategies
in primary healthcare settings.

CONCLUSIONS AND RECOMMENDATION

Early initiation of breastfeeding is significantly associated
with a reduced risk of pathological hyperbilirubinemia
among newborns from multifetal pregnancies. Newborns
who do not receive early breastfeeding initiation have
substantially higher odds of developing hyperbilirubinemia,
highlighting its protective role in early neonatal adaptation.
These findings support integrating early breastfeeding
practices as a key component of postnatal care, particularly
in high-risk multifetal deliveries and primary healthcare
settings. Future prospective studies are needed to
strengthen causal inference and optimize implementation
strategies.
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