
J Med Assoc Thai Vol. 99 Suppl. 8  2016                                                                                                                  S63

Effect of Early Skin-to-Skin Contact to Breast Milk
Volume and Breastfeeding Jaundice

at 48 Hours after Delivery
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Objective: To evaluate effect of maternal-infant skin-to-skin contact in the first hour postbirth to breast milk volume and
breastfeeding jaundice at 48 hours after delivery.
Material and Method: This was a prospective cohort study. The subjects were 133 postpartum women, who delivered
without complications between October 2013 and July 2014 at MSMC and was allocated into early skin-to-skin contact (SSC)
and control groups. In the SSC group, the newborns were placed prone on mothers’ bare chest after finishing routine
newborn care for at least 30 minutes. The breast milk volume were collected at 16-24 hours, 40-48 hours postpartum and
before discharge. The infants’ microbilirubins were measured at 48 hours postbirth. Demographic data including age, parity,
GA at delivery, birth weight and gender of the newborns were collected. Data were analyzed using descriptive statistics, Chi-
square test and t-test.
Results: The mean breast milk volume in the SSC group were 5.68+5.46, 16.98+11.09, and 31.44+20.06 milliliters at 16-24
hours, 40-48 hours postpartum and before discharge, respectively, while the mean breast milk volume in the control group
were 6.19+5.77, 13.99+13.07 and 25.81+20.26 milliliters, respectively in the same period of time, and no statistically
difference of the breast milk volume was found between the two groups. The percentage of mothers who had the onset of
lactation within 24 hours postpartum in the SSC group (95.51%, 85/89) was significantly higher than the control group
(77.27%, 34/44, p<0.01). The percentages of breastfeeding jaundice cases were 16.85 in the SSC group and 27.27 in the
control group, and had no significant difference.
Conclusion: Early skin-to-skin contact had no direct effect to breast milk volume and incidence of breastfeeding jaundice at
48 hours after delivery but related to the onset of lactation within 24 hours postpartum.
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Lactation is a natural process of almost all
post-pregnancy female mammals that are necessary for
their newborn survival(1). The benefits of breast milk
extend beyond just basic nutrition. In addition to
containing all essential nutrients and vitamins, it’s also
rich of immune factors especially secretory IgA that
protect the infants from severe infections and allergies.
The initiation of successful breastfeeding should begin
immediately after birth to stimulate the lactation cycle
and provide optimal environment for the newborns to

begin breastfeeding behaviors, such as rooting,
mouthing and suckling, in this sensitive period. The
essential hormones of lactation are prolactin and
oxytocin. Prolactin is responsible for milk production
while oxytocin involves the milk ejection or letdown
reflex. Both hormones are directly stimulated by infant
suckling.

Early maternal-infant skin-to-skin contact
(SSC) is the placing of the naked baby prone on the
mother’s bare chest at birth or soon afterwards(2,3).
Effect of early SSC is clearly identified including,
increase duration of exclusive breastfeeding, better
cardio-respiratory stability, improves temperature
control and decrease infant crying without short- or
long-term negative effect(2,4-7). The early SSC also
enhances good latch on and breastfeeding success at
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Fig. 1 Early skin-to-skin contact at immediate post-
partum period.

early postpartum period(5,8). When a baby latches on
and suckling well, the lactation cycle is established
result in more milk production. Thus, the early SSC
may have some effects to breast milk volume.

Breastfeeding jaundice, found in about
one-tenth of infant with exclusive breastfeeding, mostly
occurs in the first weeks after birth. The explanation
is that breastfed infants receive fewer calories until
the milk has “come in”, and the decrease in caloric
intake is an important stimulus to increasing the
enterohepatic circulation and cause unconjugated
hyperbilirubinemia(9). Successful breastfeeding
decreases the risk of severe jaundice and is best monitor
by infant weight, urine and stool outputs(10). Therefore,
early SSC that enhances breastfeeding success may
eliminate the rate of breastfeeding jaundice.

The objectives of this study were to evaluate
effect of maternal-infant skin-to-skin contact in the first
hour after delivery to breast milk volume and incidence
of breastfeeding jaundice at 48 hours after birth.

Material and Method
Study design

This study was prospective cohort study,
conducted at delivery room and postpartum ward of
the HRH Princess Maha Chakri Sririndhorn Medical
Center (MSMC). The protocol was approved by the
ethical committee, Faculty of medicine, Srinakarinwirot
University (SWUEC-028/56E, TCTR20160417001). All
attendants gave written and informed consent prior to
study participation. For subjects aged under eighteen,
parental informed consents were also obtained.

Sample size and study population
The sample size was calculated using alpha

error = 0.05, power = 0.85, and estimated of medium
effect size that equaled 0.5. The total subjects needed
was 132 (allocation ratio = 2:1, 88 in the SSC group
and 44 in the control group) and was randomly
allocated into two groups at the labor room by
opportunity sampling technique. The inclusion criteria
were term singleton pregnant women age 16-40 years
who undergone vaginal delivery without complications
at MSMC between October 2013 and July 2014. The
newborn must have the birth-weight more than
2,500 grams and no other contraindication for
breastfeeding. The exclusion criteria were the pregnant
women who had breast milk prior to delivery, the mother
who cannot proceed breastfeeding due to physical
problems, and the newborns who had some conditions
that needed to be separated from their mothers.

Study protocol and data collection
Demographic data were collected including

age, parity, gestational age at delivery, birth weight
and gender of the newborns. All of the subjects received
standard care in labor room. In the control group that
was currently routine practice, the newborns were
shown to their mother immediately after delivery, then
placed under a radiant warmer for routine newborn
care, including drying, suctioning the secretion, vital
sign and weight measurements and brief physical
examination. After 2 hours of postpartum observation,
the healthy newborns were transferred to postpartum
ward with their mother and begin breastfeeding. In the
intervention group, the naked newborns were placed
prone on mothers’ bare chest after finishing routine
newborn care that usually take about 10-20 minutes.
Their heads were covered with dry caps and warm
blanket across their backs (Fig. 1). This method of
early skin-to-skin contact was continued for at least
30 minutes in the labor room with closed care for safety
of both mothers and their newly-born infants.

At postpartum ward, all the mothers were
encouraged breastfeeding on demand, the newborns
were staying with their mothers for 24 hours, or
“rooming-in”, and no food or drink other than
breast milk were given to the infants, unless medically
indicated. The nurse team who were expert in
breastfeeding advised about how to breastfeed
effectively and supported when the problems occurred.
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The LATCH score was also evaluated. All the nurses
that involved in this project were trained and
understood the protocol before beginning of data
collection. The breast milk was collected at 16-24 hours,
40-48 hours postpartum (2 times per period and the
interval between 2-3 hours) and before discharge from
hospital (49-72 hours postpartum) by the experienced
nurses. The standard hospital-graded breast pumps or
skilled manual expression were used to gather breast
milk from the opposite side of breast that the mother
nursing before until the breast were empty and recorded
the quantity in milliliter. The collected breastmilks
were later brought to the infants by cup-feeding. The
microbilirubin levels were obtained at 48 hours postbirth
as in standard practice. All of the newborns were
assessed for neonatal jaundice by pediatricians, further
investigations for the cause of hyperbilirubinemia and
treatments proceeded in case of abnormally high
microbillirubin. Breastfeeding jaundice was diagnosed
when other causes of neonatal jaundice were excluded
and inadequate breast milk volume. The infants’
weights were also recorded before discharge to
calculate the percentage of weight loss.

Statistical analysis
Only subjects with complete data were

selected to analyze. Descriptive statistics were used
for demographic characteristics, obstetric and delivery
data, breast milk volume and microbilirubin level. The
Kolmogorov-Smirnov was used to test normality of
the data. The differences between the groups were
calculated using t-test for continuous data and Chi-
square test for categorical data. The significant level
was considered at p<0.05.

Results
A total of 165 mothers were enrolled in the

study (108 in SSC group and 57 in control group).
Thirty-two dyads (19 in SSC group and 13 in control
group) were excluded due to prior milk expression,
maternal postpartum hemorrhage, infants’ birth weight
under 2,500 grams and some conditions that the
newborns was separated after delivery. The remaining
133 cases were included in the study. The demographic
data of both groups were shown in Table 1 including
maternal age, parity, gestational age at delivery, birth
weight, sex of the newborn and LATCH score. There
was no statistically difference between this two groups.

The details of breast milk volume, percentage
of mothers who had onset of lactation within 24 hours
postpartum, microbilirubin level, breastfeeding jaundice

and the percent of infant weight loss were shown in
Table 2. There was no statistically difference of the
mean breast milk volume between the two groups but
had a trend toward significant at 40-48 hours
postpartum period. The percentages of mothers who
had the onset of lactation within 24 hours postpartum
was 95.51 in the SSC group and 77.27 in the control
group that was significant difference (p<0.01).

The mean microbilirubin were 10.13+2.28 and
10.77+2.91 mg/dL in the SSC and the control groups,
respectively, and there was no statistically significance.
The percentages of breastfeeding jaundice cases were
8.99 in the SSC group and 18.18 in the control group,
and had no significant difference. Furthermore, we
found that there was a relationship between the
breastfeeding jaundice case and the onset of lactation
(42.86%, 6/14 in the mothers who had the onset of
lactation beyond 24 hours postpartum vs. 8.40%,
10/119 in the mothers who had the onset of lactation
within 24 hours postpartum; p = 0.002 by x2 test). The
percent of infant weight loss was not different between
the two groups.

Discussion
Although the results of this study showed

no statistically significant effect of early SSC to the
breast milk volume, there were a trend toward significant
different breast milk volume between the 2 groups at
40-48 hours postpartum period. A recent Cochrane
review demonstrated significant positive effects of early
skin-to-skin contact on duration of breastfeeding at
one to four months postbirth and the mothers tended
to breastfeed longer but no study showed the effect of
SSC to the breast milk volume in term newborns at
early postpartum period(2). Most of the literatures that
studies the effect of SSC or kangaroo care (KC) to breast
milk volume were done in population of preterm infant
that admitted in NICU and have low birth weight(11-14).
Many early-postpartum mothers have concerns
about the volume of their breast milk that it will be
insufficient for the babies and requesting for formula
milk supplementation is common. In the study by
Santoro et al(15), showed that the newborns ingested
only 15+11 g of milk during the first 24 hours of life
and our study demonstrated the mean breast milk
volume per feed in the first day was 5 to 6 mL that
would enough for the newly-born infants. However, in
our study measured the mother’s ability to produce
milk, not the infant’s ability to consume milk.

The lactogenesis stage II is the change from
production of small volumes of colostrum to abundant
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Variable SSC group (n = 89) Control (n = 44) p-value

Maternal age, year (mean + SD)      26.88+5.92      26.86+6.35 0.991*
Primigravida, n (%)      32 (35.96)      17 (38.64) 0.454**
Multigravida, n (%)      57 (64.04)      27 (61.36)
GA at delivery in days (mean + SD)    271.55+7.87    273.25+7.36 0.233*
Birth weight, grams (mean + SD) 3,061.24+348.71 3,052.27+311.33 0.885*
Gender of newborn 0.452**

Male, n (%)      40 (44.94)      21 (47.73)
Female, n (%)      49 (55.06)      23 (52.27)

LATCH score >8, n (%)      58 (65.17)      24 (54.54) 0.160**

* t-test, ** Chi-square test

Table 1. Demographic data of the mothers and newborns in the early skin-to-skin contact and the control groups

Variable  SSC group     Control p-value
   (n = 89)     (n = 44)

Breast milk volume, per feed (mL)
16-24 hours postpartum (mean + SD)   5.68+5.46   6.19+5.77 0.694*
40-48 hours postpartum (mean + SD) 16.98+11.09 13.99+13.07 0.081*
Before discharge (mean + SD) 31.44+20.06 25.81+20.26 0.132*

Onset of lactation in 24 hours postpartum; n (%) 85 (95.51) 34 (77.27) 0.002**
Microbilirubin, mg/dL (mean + SD) 10.13+2.28 10.77+2.91 0.202*
Breastfeeding jaundice; n (%)   8 (8.99)   8 (18.18) 0.107**
Percent of infant weight loss (mean + SD)   5.41+2.17   5.11+2.86 0.551*

* t-test, ** Chi-square test

Table 2. Breast milk volume, percentage of mothers who had onset of lactation within 24 hours postpartum, microbilirubin
level, breastfeeding jaundice and the infant weight loss

amounts of breast milk that generally begins by 30
to 48 hours following delivery in term mothers, due to a
dramatic decrease in progesterone, removal of milk from
the breast and maintenance of prolactin levels(12,16).
Delay in achievement of lactogenesis stage II is
common in  22 to 31% of women entering this stage
after 72 hours following delivery and has been
associated with decreased success in later lactation in
mothers of term infants(12). In the study by Gubler et
al(17), found that the best conditions for successful
early postpartum breastfeeding were delivery without
anesthesia by a multiparous normal-weight mother,
followed by immediate skin-to-skin contact, rooming-
in for 24 hours per day, and dedicated nipple care.
This study also showed the significant higher in the
percentages of the mothers who had the onset of
lactation within 24 hours postpartum of the early
SSC group than the control group. Therefore, may imply
that the mothers who have early SSC will have better

established early successful breastfeeding which
consistent with the study by Gabriel et al(7).

Physiologic jaundice occurs in infants
because of increase rate of bilirubin production
due to elevated hematocrit and a shorter life span
of the red blood cells, and immature hepatic
glucuronosyltransferase that involved in the
conjugation of bilirubin and facilitates excretion
from the body(10,18). Breastfeeding jaundice is the most
common cause of unconjugated hyperbilirubinemia.
The explanation is caloric deprivation, leading to
an increase in enterohepatic circulation(10). Although,
there were no statistically difference of the mean
microbilirubin levels and the percentages of
breastfeeding jaundice between the early SSC and
control groups in our study, but we found a relationship
between the breastfeeding jaundice cases and the onset
of lactation. From this results may imply that the
volume of breast milk is less important factors of
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causing breastfeeding jaundice than the onset of
lactation in the early postpartum period. Thus, early
SSC may also eliminate the incidence of breastfeeding
due to the overall faster onset of lactation.

Separation of mothers and their newborns at
birth has become routine care in many hospitals in
Thailand for many reasons such as, safety policies for
both mothers and infants, limited healthcare personnel
in labor room to take close care of postpartum mothers,
and most importantly, no apparent breastfeeding
guideline to implement into clinical practice. In a period
of more than 10 years, the Ministry of Public Health
had launched the Baby Friendly Hospital project,
following the ten steps to successful breastfeeding of
UNICEF(3,18), to encourage the exclusive breastfeeding.
The early SSC is part of step 4, “Help mothers initiate
breastfeeding within half an hour of birth”, thus our
study will be implement and support this policy.

The advantage of this study was that it is
the first research that demonstrated the effect of
SSC to the breast milk volume in term newborns at
early postpartum period. Although the results were
no statistically significance, but the data can be used
in future research and counseling the mothers,
reassuring about the sufficient breast milk volume.

The limitation of this study was that we
collected the breast milk volume only in the first
48-72 hours postpartum but the early skin-to-skin
contact may have longer effect to the volume of breast
milk. Further study may be done to collect breast milk
volume in more period of time. Another limitation
was about some uncontrollable factors affecting breast
milk volume, e.g., maternal emotional stress, type and
volume of maternal food ingestion, exact duration and
frequency of infant suckling.

Future research should be done in the larger
population and may focused on early skin-to-skin
contact in the mothers who undergo cesarean delivery.
Further review for establishment of protocol of early
SSC that appropriate for clinical practice in both
healthcare providers and patient safety is also valuable.

Conclusion
Early skin-to-skin contact had no direct effect

to breast milk volume and incidence of breastfeeding
jaundice at 48 hours after delivery but related to the
onset of lactation within 24 hours postpartum.

What is already known on this topic?
There was significant positive effects of early

skin-to-skin contact on duration of breastfeeding at

one to four months postbirth.

What this study adds?
Early skin-to-skin contact had no direct effect

to breast milk volume and incidence of breastfeeding
jaundice but related to the onset of lactation within 24
hours postpartum.
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⌫  

    ⌫   

 ⌦⌫⌫⌫ ⌫
⌫  
⌫ ⌦⌫⌫⌫⌫
⌫    ⌦          ⌫
⌫ ⌫⌫ 
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