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Purpose: The purpose of this study was to investigate the effects of a breastfeeding support program (BSP) on the prevalence of
exclusive breastfeeding and growth in late-preterm infants. Methods: A quasi-experimental study was conducted. The
participants were 40 late preterm infants (LPIs), of whom 20 were assigned to the experimental group and 20 to the control group.
For the mothers in the experimental group, a BSP was provided prior to the LPIs’ discharge and reinforced once a week for 4
weeks. Information on the feeding type was collected by observation and the LPIs’ body weight was measured. Results: There
were significant differences in feeding type by group and time. Exclusive breastfeeding was 5.18 times more common in the
experimental group than in the control group (odds ratio=5.18, 95% confidence interval=1.11~16.70). However, weekly weight
gain did not show a significant relationship with group and time (F=0.40, p=.712). Conclusion: The BSP was helpful for increasing
the rate of exclusive breastfeeding in LPIs. Furthermore, the LPIs in the experimental group, which had a higher likelihood of
being exclusively breastfed, showed an equivalent amount of weight gain as the LPIs in the control group, in which infants were
more likely to be formula-fed.
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INTRODUCTION
Late-preterm infants (LPIs), born between 34 weeks and 0
days and 36 weeks and 6 days of gestation [1], account for approximately 70% of all Korean premature births [2].
Since LPIs are born prior to the maturation of many body
organs and systems, they are especially protected by the bioactive components in human milk and breast milk reduces the
risk of short-term and long-term morbidities through the nutritional, anti-infective, and antioxidative substances that it
contains [3]. However, LPIs are at a greater risk for poor breastfeeding outcomes, including delayed breastfeeding initiation
[4-8], early breastfeeding cessation [9,10], challenging experiences of breastfeeding [9,11], and lower rates of breastfeeding
than term infants [5,12,13] and preterm infants born at less
than 34 weeks of gestation [14,15].
To initiate successful breastfeeding, LPIs are put on their
mothers’ breast within an hour post-birth and have access the
breast at least 8 to 12 times per day. However, LPIs are more
likely than term infants to have hypothermia, hypoglycemia,
hyperbilirubinemia, or feeding difficulties requiring special
care or management in the neonatal intensive care unit
(NICU) at birth [6,16,17]. As a result of medical issues and
LPIs’ separation from their mothers during NICU admission,
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initial feeding is often delayed by several hours or even days.
Consequently, supplementation with formula is common during hospitalization [6,18], and the rate of breastfeeding initiation in LPIs has been reported to be 59~70% [7], which is
lower than that of term infants [5]. The exclusive breastfeeding rate during hospitalization and at hospital discharge has
been reported to be only 28~43% [6,18].
LPIs are also at risk for early breastfeeding cessation, as
shown by the finding that the average breastfeeding duration
of LPIs was 3.6 months [13]. The leading reasons reported by
mothers of LPIs for early breastfeeding cessation were perceived inadequate milk supply and breastfeeding difficulties
[9,19,20]. Mothers of LPIs are especially likely to have medical
issues such as placental abruption, diabetes, thyroid problems,
or delivery by cesarean section [21]. These issues can lead to
delayed lactogenesis II, which causes poor milk production
and secretion [21]. Therefore, a breastfeeding support program (BSP) for the mothers of LPIs specialized in stimulating
breast milk production during the early stages of postpartum.
To establish and maintain exclusive breastfeeding in LPIs by 6
months of corrected age, breastfeeding support and education
for their mothers aims to protect the maternal milk supply and
to alleviate breastfeeding difficulties. Test-weighing infants
before and after each breastfeed was found to be a good way
to improve breastfeeding confidence in mothers [22].
According to a recent study [12], hospital breastfeeding support increased the likelihood of exclusive breastfeeding after
discharge by 2.2 times, but only 16.4% of mothers of LPIs received hospital breastfeeding support, compared with 30.7%
of term infants. Furthermore, mothers of LPIs indicated inadequate lactation support from healthcare experts after discharge [9]. LPIs in the NICU, and even in the full-term nursery, are rarely directly breastfed during hospitalization in
Korea. Consequently, the majority of LPIs’ mothers are discharged without adequate lactation support or substantial
breastfeeding practice.
Thus, the purpose of this study was to investigate the effects of a BSP on the prevalence of exclusive breastfeeding and
weekly weight gain in late-preterm infants for 4 weeks after
hospital discharge.

METHODS
1. Study Design and Participants
This study utilized a quasi-experimental design with a time
-series, and data were collected four times after LPIs’ discharge. PASS 2008 was used to calculate the required sample
size. The following criteria were considered: a significance
level of 5%, a power of 80%, the presence of two parallel
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groups with four sets of repeated measures, and breastfeeding
proportions in the experimental and control group of 50% and
20%, respectively. Based on these assumptions, the required
sample size was calculated to be 36 LPIs and the targeted sample size was 40 LPIs, anticipating a 10% dropout rate. The participants consisted of 40 LPIs hospitalized in a nursery or
NICU of one hospital in Daegu city between March 2015 and
January 2016. Twenty LPIs and 16 of their mothers were assigned to the experimental group, and twenty LPIs and 16 of
their mothers to the control group. The unequal number of
LPIs and their mothers in both groups resulted from mothers
with twins.
The inclusion criteria were as follows: a) mothers who had
the intention to breast-feed; b) mothers who provided consent
for data collection at their home during the 4-week period after the LPIs’ discharge; c) if multiparous, mothers who had
not breastfed before; d) LPIs with 5-minute APGAR scores ≥
7; and e) LPIs with development appropriate for gestational
age (between the 10th and 90th percentile on the growth
chart). The exclusion criteria for LPIs were as follows: a) delayed oral feeding for over 3 days due to a serious respiratory
problem or surgical operation; b) continued feeding intolerance (feeding was deferred at least 4 times a day) over 3 days;
and c) delayed discharge due to clinical outcomes of the newborn, such as severe hyperbilirubinemia or sepsis.

2. Study Procedures
Institutional Review Board (IRB) approval was obtained at
the hospital (DFH15ORIO259). Medical records were reviewed for mothers’ and LPIs’ demographic information and
feeding-related characteristics prior to discharge. The feeding
type (exclusive breastfeeding, mixed feeding, and formula
feeding) was observed at home every week for 4 weeks after
LPIs’ discharge. The first few weeks after LPIs’ discharge are a
crucial period of transition from any feeding into exclusive
breastfeeding, so LPIs’ mothers were provided with breastfeeding support on a weekly basis. Mothers in both groups received home visits from the same researcher, a certified lactation consultant, once a week for 4 weeks. LPIs’ body weight
was measured using an electric scale (CAS Computing Scale,
CAS Corp., Gyeonggi-do, Korea) at each of the four weekly
visits.
At the hospital where data were collected, a nurse attempted to feed the LPIs within 1 hour after birth in cases of a
normal vaginal delivery and within 3 hours after birth in cases
of a cesarean section delivery to determine whether they
showed any health problems. LPIs in the NICU were also bottle-fed due to their mothers’ earlier discharge. At discharge,
the majority of LPIs received mixed feeding, with a combina-
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tion of expressed breast milk and formula.
On the day of the LPIs’ discharge, a nurse researcher provided the BSP to the mothers in the experimental group,
whereas the mothers in the control group were given the
home visit schedule and counseling related to nurturing the
LPIs by the same researcher. Additionally, at each subsequent
home visit, the mothers in the experimental group again received reinforcement of the BSP and the mothers in the control
group received counseling on nurturing skills for LPIs. The
feeding type was observed and the LPIs’ body weight was
measured at every home visit (Figure 1).

ers were taught how to encourage their infants to latch and to
properly breastfeed, with the aim of establishing exclusive
breastfeeding. The appropriateness of this intervention was
verified by three International Board Certified Lactation Consultants who had worked in obstetric wards for more than 10
years. Just after completing data collection, the website was
shut down due to its high maintenance costs. This web-site
was only available for program managers, so mothers in the
experimental group were only able to access it at the researcher’s home visits.

4. Feeding Types

3. Breastfeeding Support Program
This program consisted of a web-based breastfeeding education program (http://momfeed.co.kr/) and practical breastfeeding support based on LPIs’ feeding ability and mothers’
health issues once a week from the first week to the fourth
week, provided by the researcher at home visits. The mothers
of LPIs in the experimental group were instructed on regular
pumping to stimulate breastmilk production instead of having their infants attempt to latch at the first and second visits,
because most LPIs did not have sufficient sucking power for
direct breastfeeding [7]. At third and fourth week, LPIs’ moth-

The following three categories of feeding types were defined: exclusive feeding, mixed feeding, and formula feeding.
 Exclusive breastfeeding: LPIs were exclusively breastfed
via direct feeding at the breast, not bottles containing expressed breast milk.
 Mixed feeding: LPIs were partly breastfed and partly received supplementation with formula. Breastfeeding was
done through direct breastfeeding and/or bottles containing breast milk.
 Formula feeding: LPIs were exclusively formula-fed.

Feeding type and LPls' body weight were investigated every home visit by a researcher both experimental and control group.
LPls=Late preterm infants.

Figure 1. Study procedures.
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RESULTS

5. Data Analysis
Data were analyzed using SAS version 9.4 (SAS Institute
Inc., Cary, NC, USA). Descriptive and inferential statistical
analyses were performed in order to compare the demographic characteristics of participants between the two groups.
2
The x test was used to compare feeding types between the
two groups at each week for 4 weeks. As the feeding type for
the 4 weeks after discharge was repeatedly measured over
time, the effects of BSP on exclusive feeding were analyzed by
generalized estimating equations (GEE), and weekly weight
gain by repeated-measures ANOVA. For the GEE analysis,
feeding type was transformed into a binary variable by grouping formula feeding and mixed feeding together, versus exclusive feeding.

1. Homogeneity Test of Demographic Characteristics between the Two Groups
The maternal and LPI characteristics showed no statistically significant differences between the experimental and
control groups (Table 1). The mothers’ average age in the experimental and control groups was 32.3 and 34.0 years, respectively. Nine mothers in each group gave birth by cesarean
section. The mean total length of the LPIs’ hospital stays in the
experimental and control groups was 7.70 and 9.25 days,
respectively. The average birth weight in the experimental
and control group was 2,228.0 g and 2,481.5 g, respectively.
Eighteen LPIs in the experimental group and 15 LPIs in the

Table 1. Homogeneity Test of Demographic Characteristics between the Two Groups
Variables

Categories

Maternal age (year)

(N=40)

Exp. (n=20)

Cont. (n=20)

n (%) or M±SD

n (%) or M±SD

32.3±2.5

x2 or t

p

34.0±2.9

1.83

.077

7 (43.8)
9 (56.2)

7 (43.8)
9 (56.2)

0.00

＞.999

Type of delivery

Vaginal
Cesarean

Maternal parity

Primiparous
Multiparous

14 (87.5)
2 (12.5)

12 (75.0)
4 (25.0)

0.82

.654

Maternal employment

No
Yes

12 (75.0)
4 (25.0)

12 (75.0)
4 (25.0)

0.00

＞.999

Maternal health problem

No
Yes

11 (68.8)
5 (31.2)

12 (75.0)
4 (25.0)

0.16

＞.999

7.70±3.88

9.25±3.99

1.25

.220

Length of infant's hospital stay (day)
Infant’s sex

Male
Female

10 (50.0)
10 (50.0)

9 (45.0)
11 (55.0)

0.10

＞.999

Singleton/twin

Singleton
Twin

12 (60.0)
8 (40.0)

11 (55.0)
9 (45.0)

0.10

＞.999

Infant’s gestational age (week)

34
35
36

7 (35.0)
7 (35.0)
6 (30.0)

6 (30.0)
8 (40.0)
6 (30.0)

0.14

.931

2,228.0±315.3

2,481.5±383.7

1.29

.204

Disease of newborn

Infant’s birth weight (g)
No
Yes

10 (50.0)
10 (50.0)

7 (35.0)
13 (65.0)

0.92

.523

Infant’s NICU admission

No
Yes

11 (55.0)
9 (45.0)

10 (50.0)
10 (50.0)

0.10

＞.999

Day of first feeding

At birth
After birth

18 (90.0)
2 (10.0)

15 (75.0)
5 (25.0)

1.56

.407

Tube/supportive feeding

No
Yes

16 (80.0)
4 (20.0)

16 (80.0)
4 (20.0)

0.00

＞.999

Feeding intolerance

No
Yes

18 (90.0)
2 (10.0)

15 (75.0)
5 (25.0)

1.56

.407

Exp.=Experimental group; Cont.=Control group; NICU=Neonatal intensive care unit.
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=5.18, 95% confidence interval [CI]=1.11~16.70). Furthermore,
when comparing “exclusive breastfeeding” to “mixed or formula feeding” by time, statistically significant differences were
found at the second week (OR=7.05, 95% CI=1.66~29.90),
third week (OR=11.98, 95% CI=2.71~52.89), and fourth week
(OR=15.21, 95% CI=3.34~69.19). However, no statistically significant differences were found according to the interaction
between group and time (Table 3).

control group were first fed with formula at birth. A majority
of the LPIs had no feeding tolerance, and four LPIs in each
group were fed with supportive feeding techniques, such as
cup or tube feeding.

2. Differences in Breastfeeding Prevalence between the
Two Groups
Mixed feeding at discharge steadily transitioned into exclusive breastfeeding or formula feeding over time. The exclusive breastfeeding rate in the experimental group (55.0%)
was significantly higher than that in the control group (25.0%)
2
at the fourth week (x =6.47, p=.039) (Table 2).

4. Differences in Late-preterm Infants' Weekly Weight Gain
between the Two Groups
No significant differences in the LPIs’ weekly weight gain
were found by group (F=0.01, p=.912), time (F=1.83, p =.158),
and the interaction of group and time (F=0.40, p=.712) (Table 4).

3. Comparison of the Probability of Exclusive Breastfeeding by Group and Time

DISCUSSION

A statistically significant difference between the groups
was found in terms of whether the LPIs engaged in “exclusive
breastfeeding” or “mixed or formula feeding” (odds ratio [OR]

This was the first study in Korea to develop a BSP for mothers with LPIs and to determine the effect of the BSP on ex-

Table 2. Comparison of Feeding Types after Discharge between the Two Groups

(N=40)
2

Exp. (n=20)

Cont. (n=20)

x

p

Formula
Mixed

6 (30.0)
14 (70.0)

7 (35.0)
13 (65.0)

1.08

.584

At the first week

Exclusive breastfeeding
Formula
Mixed

2 (10.0)
6 (30.0)
12 (60.0)

2 (10.0)
4 (20.0)
14 (70.0)

0.55

.758

At the second week

Exclusive breastfeeding
Formula
Mixed

8 (40.0)
5 (25.0)
7 (35.0)

2 (10.0)
5 (25.0)
13 (65.0)

5.40

.067

At the third week

Exclusive breastfeeding
Formula
Mixed

9 (45.0)
5 (25.0)
6 (30.0)

5 (25.0)
12 (60.0)
3 (15.0)

5.03

.081

At the fourth week

Exclusive breastfeeding
Formula
Mixed

11 (55.0)
5 (25.0)
4 (20.0)

5 (25.0)
13 (65.0)
2 (10.0)

6.47

.039

Time

Feeding type

At discharge

Exp.=Experimental group; Cont.=Control group.

Table 3. Comparison of Probability of Exclusive Breastfeeding by Group and Time

(N=40)

Variables

Categories

Estimate

SE

OR

95% CI

z

p

Group

Control
Experimental

1.00
1.64

0.79

5.18

1.11~16.70

2.08

.037

Discharge
First week
Second week
Third week
Fourth week

1.00
0.78
1.95
2.48
2.72

0.57
0.74
0.76
0.77

2.18
7.05
11.98
15.21

0.71~6.66
1.66~29.90
2.71~52.89
3.34~69.19

1.37
2.65
3.28
3.52

.171
.008
.001
＜.001

Time

The interaction of group and time showed no statistically significant difference in a generalized estimated equation analysis; OR=Odds ratio; 95%
CI=95% Confidence interval.
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Table 4. Comparison of Weekly Weight Gain between the Two Groups
Group
Experimental
Control

(N=40)

First week

Second week

Third week

Fourth week

245.5±108.3
226.5±96.4

266.0±112.1
272.0±99.9

295.0±65.2
279.5±93.9

268.5±213.1
303.5±101.5

clusive feeding in LPIs from discharge to the fourth week after
discharge. The BSP, a vital program for establishing exclusive
breastfeeding in LPIs, was developed to reinforce and supplement breastfeeding education during LPIs’ hospitalization, as
there are few standard guidelines for breastfeeding LPIs. This
study also expanded upon the limitations of previous studies,
which analyzed feeding types based on mothers’ self-reports,
rather than on reliable findings obtained through direct
observations.
Almost all the LPIs in this study were first fed with formula
at birth. The reason for first supplying LPIs with formula was
that healthcare experts hesitated to have LPIs nurse at their
mothers’ breast immediately after birth due to their insufficient coordination of sucking, swallowing, and respiration; therefore, the healthcare experts were likely to add fortified formula for weight gain [8]. This hesitancy results in
mothers of LPIs having fewer opportunities for breastfeeding
support than mothers of term infants [8]. In particular, mothers of LPIs admitted to the NICU are likely to have the fewest
opportunities for breastfeeding education and support due to
their separation from the LPIs.
Before providing the intervention, as baseline data, feeding
type at the time of hospital discharge was not significantly different between the two groups. There were no cases of exclusive breastfeeding in either group, demonstrating that the
breastfeeding education for mothers with LPIs provided by
healthcare experts was insufficient in Korea’s clinical setting
and thereby confirming the necessity of postpartum breastfeeding education to supplement the breastfeeding education
provided during hospitalization. It is especially necessary and
actually vital to have a BSP as part of the standard breastfeeding protocol for mothers of LPIs. The usual practice of breastfeeding education in Korea through video clips and one or
two demonstrations that are provided just before hospital discharge are weak substitutes for mothers who need more
hands-on practice.
One of the most important results of this study was that the
BSP provided to the experimental group was effective for increasing the prevalence of exclusive breastfeeding at the fourth
week after discharge. For instance, the exclusive breastfeeding rate in the experimental group increased by 45.0% from
two LPIs (10.0%) at the first week to 11 LPIs (55.0%) at the
fourth week after discharge, whereas the rate of formula feed-
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Group
Time
Group*Time

F

p

0.01
1.83
0.40

.912
.158
.712

ing decreased by 5.0% from six LPIs (30.0%) at the first week
to five LPIs (25.0%) at the fourth week. In contrast, the exclusive breastfeeding rate in the control group increased by
15.0% from two LPIs (10.0%) at the first week to five LPIs
(25.0%) at the fourth week, while the rate of formula feeding
also increased by 45.0% from four LPIs (20.0%) at the first
week to 13 LPIs (65.0%) at the fourth week after discharge. The
BSP demonstrated a positive association with a transition to
exclusive breastfeeding from mixed feeding. Practical latching and feeding support based on LPIs’ feeding ability and
physical maturity contributed to an increased breastfeeding
prevalence in the early period of the feeding transition. Moreover, the breastfeeding support provided at the nurse researcher’s home visits played an important role in ensuring that
the LPIs’ mothers felt supported. This was consistent with the
finding of Rayfield et al. [8] that mothers of LPIs who received
sufficient help with breastfeeding and breastfeeding support
in the hospital were more likely to breastfeed than those
who did not receive any help with breastfeeding. Likewise,
the present study found that LPIs whose mothers were provided with postpartum breastfeeding education were more
likely to be exclusively fed for 4 weeks after discharge.
In a comparison of the likelihood of exclusive feeding by
time and group, a significant difference between the two
groups appeared from the second week to the fourth week after discharge. In other words, the LPIs in the experimental
group were more likely to exclusively breastfeed than those in
the control group. Most previous studies reported an early
cessation of breastfeeding and lowered prevalence of breastfeeding for LPIs [5,9,10,12,13]. However, this study showed
that postpartum breastfeeding education was considerably
useful in establishing exclusive feeding at the breast.
No significant between-group difference over time was
found in the weekly weight gain of LPIs. In other words, the
weight gain of breastfeeding LPIs was equivalent to that of
formula-fed LPIs. Ensuring that LPIs are sufficiently breastfed
during the critical period of a few weeks after discharge is
thought to yield positive results in terms of weight gain. This
is consistent with the findings of Meier, Furman, and Degenhardt [23] that the expectation of weight gain helped mothers
exclusively breastfeed instead of pumping and the finding of
Kent et al. [22] that measuring breast milk production by testweighing infants before and after each breastfeed improved

Gun Ja Jang, Yeon Ran Hong | 95

CHNR

Child Health Nurs Res, Vol.26, No.1, January 2020: 90-97

mothers’ breastfeeding confidence.
Despite the differences across various clinical settings in
terms of breastfeeding for LPIs, this study demonstrated that
the breastfeeding support provided by a BSP enhanced the
breastfeeding rate for LPIs.
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