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ABSTRACT
Background: Although infants with congenital heart dis-
ease (CHD) are able to breastfeed successfully, the factors
that affect feeding human milk across the first year are not
well established. Purpose: The objective of this study was
to examine breastfeeding characteristics and their relation-
ships to the exclusivity and duration of feeding human milk
among infants with CHD. Methods: Breastfeeding charac-
teristics data from a cohort of 75 infants with CHD enrolled
in a study that examined relationships among milk type
and infant growth in the first year of life were analyzed.
Results: Infants whose mothers reported not having
enough milk were exclusively fed human milk for a shorter
duration than those who did not have this challenge (P =
.04); however, the duration of feeding any human milk did
not differ (P = .18). Average daily volume expressed at 1
month was positively related to the duration of exclusive
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human milk (β = .07, P = .04) and any human milk (β = .07,
P = .04) feeding. Conclusions: Future efforts to support
feeding human milk in infants with CHD should emphasize
practices that support maximal human milk production.
Key Words: breastfeeding, congenital heart disease,
duration, exclusivity, human milk

H
uman milk is considered the gold standard for
infant nutrition, and it is recommended that in-
fants receive human milk for the first 6 months

of life followed by continued provision of human milk
in addition to complementary foods through at least 12
months of age.1–6 Longer duration of feeding human
milk has been associated with a decreased incidence
of adverse health outcomes including necrotizing ente-
rocolitis, otitis media, and gastrointestinal, urinary, and
respiratory infections.7–9 Moreover, exclusively provid-
ing human milk for the first 6 months of life has been
associated with lower infant mortality rates worldwide.8

Despite the well-documented nutrition and health
benefits of human milk and recommendations to feed
infants’ human milk until at least 6 months of age,5,6

only 25.6% of infants in the United States are exclu-
sively breastfed at 6 months of age.10 Parents of infants
with serious health conditions face challenges feeding
their infants. Challenges specific to breastfeeding in-
clude maternal anxiety, separation from the infant for
medical reasons, infant fatigue and weak sucking due to
medical conditions, lack of privacy in hospital settings,
and lack of support from care teams knowledgeable in
lactation.11,12

Research on breastfeeding and provision of human
milk to infants with congenital heart disease (CHD) is
limited. One study reported that 85% of infants were fed
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human milk during their neonatal intensive care unit
(NICU) stay, with a downward trend of human milk
feeding for those with a prolonged NICU stay.13 Spe-
cific to infants with cyanotic heart defects, one study
found that feeding readiness and oral-motor skill de-
lays led to prolonged hospital stays and an increased
risk of malnutrition.14 Another study of infants younger
than 6 months with CHD in a cardiac intensive care
unit (CICU) reported that 89% of infants were fed hu-
man milk, with the majority (63%) by bottle feeding.15

While mothers reported that they received support for
breastfeeding from certified lactation consultants and
breastfeeding resource nurses, barriers to breastfeeding
were not examined.15 Breastfeeding support is associ-
ated with a higher proportion of human milk provision,
and early initiation of exclusive human milk feeding is
associated with continued human milk feeding through-
out hospitalization.16

A better understanding of breastfeeding challenges
and the role of breastfeeding support in infants with
complex CHD is needed to determine how best to
promote human milk feeding in this population. Fur-
thermore, it is important to longitudinally examine the
provision of human milk, as there is a paucity of re-
search on breastfeeding characteristics in these infants
throughout the first year. The current study aimed to de-
scribe the course of breastfeeding in infants with CHD
from birth to 12 months of age, with a focus on medical
and breastfeeding characteristics and their relationship
to the exclusivity and duration of feeding human milk.

MATERIAL AND METHODS

Study design

This study was a prospective cohort study of infant feed-
ing practices and growth in the first year among infants
with CHD.17 Data on breastfeeding barriers and social
support experienced by parents of infants with CHD
were also collected. Aside from the enrollment visit,
which was conducted in-person, subsequent visits were
conducted by phone if the infant was no longer in the
hospital or in-person if the infant was hospitalized.

Sample and setting

Infants with CHD who were admitted to the Cardiac
Intensive Care Unit (CICU) at Children’s Hospital of
Philadelphia between 2015 and 2018 were recruited to
participate in this study. Children’s Hospital of Philadel-
phia is an urban hospital with a 30-bed CICU for criti-
cally ill children pre- and post-surgery. At the time of the
study, there were 207 neonatal cardiac admissions and
157 neonatal cardiac surgical procedures. Inclusion cri-
teria required infants to be born full term (37-42 weeks

of gestation at birth), singleton, appropriate size for ges-
tational age, diagnosed with CHD, between 0 and 21
days old at enrollment, and to have had or planned to
have neonatal corrective or palliative cardiac surgery
prior to discharge. Additionally, mothers were re-
quired to be 18 years and older, English-speaking, and
planning to breastfeed their infants (either by direct
breastfeeding or expressed human milk). Infants were
excluded if they had other physical, neurological, or
physiological anomalies that are known to affect feed-
ing and nutrition (eg, cleft palate or inborn errors of
metabolism). A feeding protocol for neonates in the
CICU undergoing cardiac surgery is part of routine care
in this population. This protocol includes feeding on
demand and parenteral nutrition until maternal lacto-
genesis II occurs and the infant demonstrates adequate
human milk intake. All hospitalized infants are also el-
igible for pasteurized donor milk per parental request.
The study was approved by the Institutional Review
Boards of both the Children’s Hospital of Philadelphia
and University of Delaware and written informed con-
sent was obtained from all participants.

Data collection

A registered dietitian nutritionist (RDN), who is also
an International Board Certified Lactation Consultant
(IBCLC) in the CICU, approached eligible parents re-
garding the study. The study involved 9 total contacts:
the first took place when the infant was 0 to 21 days of
age (enrollment), and the remaining contacts occurred
at 1, 2, 3, 4, 6, 8, 10, and 12 months of age. Information
on infant feeding, breastfeeding challenges, and breast-
feeding support was collected using a standard list of
questions. The questions were adapted from the Infant
Feeding Practices Study questionnaires.18

At study enrollment, data on infant sex, ethnicity,
race, maternal and paternal age, maternal marital status,
education level, employment status, number of other
children, birth order, breastfeeding initiation, breast-
feeding challenges, breastfeeding sources of support,
maternal milk expression, feeding type, and pasteur-
ized donor milk use were determined by self-report;
type of cardiac defect was abstracted from the electronic
health record. To assess breastfeeding challenges and
sources of support, parents were presented with a dis-
crete list of items to select from as well an “other” option
with a field to provide descriptive information. Feeding
type was assessed using the following discrete list of
response items: exclusive human milk feeding, human
milk fortified with powder cow’s milk infant formula,
human milk feedings plus infant formula feedings, or
infant formula only. At each study visit after enrollment
(months 1, 2, 3, 4, 6, 8, 10, and 12), parents were asked
whether their infant had been hospitalized in the past
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month and, if so, the number of days the infant was
hospitalized, sources of breastfeeding support they had
received over the past month, feeding type, maternal
milk expression, and pasteurized donor milk use.

Data analysis

Duration of “exclusive human milk” and “any human
milk” feeding was calculated at each time point, as a
continuous variable (months). Exclusive human milk
refers to infants feeding human milk (either maternal
milk or pasteurized donor milk) as a sole source of
nutrition with no supplementation with infant formula.
Any human milk refers to infants feeding any human
milk (maternal or donor), either as a sole source of
nutrition or in combination with infant formula, in-
cluding fortified human milk (human milk with added
infant formula powder) or partial human milk feeding
(both human milk feedings and infant formula feed-
ings). Finally, given recommendations to exclusively
feed human milk for 6 months, infants were further cate-
gorized as being fed exclusive human milk for less than
6 months or 6 months or longer and as being fed any hu-
man milk for less than 6 months or 6 months or longer.

Shapiro-Wilk tests were conducted on all outcome
variables to evaluate normality. For descriptive statis-
tics, continuous variables were reported as means (SD)
if normally distributed, as well as medians and in-
terquartile ranges (IQRs) if not normally distributed.
Categorical variables were reported as frequencies and
percentages. Associations between participant charac-
teristics and duration and exclusivity of feeding human
milk (see Table 1) were determined by χ 2 or Fisher’s ex-
act tests, depending on sample size. The Mann-Whitney
U test was used to compare continuous variables be-
tween groups, while associations were examined using
general linear models. Statistical analyses were per-
formed using IBM SPSS Statistics for Windows version
27 (IBM Corp, Armonk, New York), and statistical sig-
nificance was set at P ≤ .05.

RESULTS

Dyad characteristics

A total of 75 mother-infant dyads were enrolled. Base-
line characteristics for 74 dyads (1 dyad dropped prior
to data collection) and stratification by duration of hu-
man milk feeding are shown in Table 1. Seventy-two
infants were able to be characterized for duration of
feeding human milk (<6 months or ≥6 months). A to-
tal of 69 mother-infant dyads completed all visits. The
majority of infants were male, non-Hispanic, and White
(see Table 1). A similar percentage of infants had single
and biventricular defects. Nearly 75% of infants were

rehospitalized at least once during the study. Those fed
only or any human milk for 6 months or longer had a
higher percentage of mothers with a college education.
Forty-three (58%) households had at least 1 other child.

Breastfeeding characteristics

Characteristics of breastfeeding at enrollment are shown
in Table 2. For over three-quarters of participants, 3 days
or more elapsed before maternal milk came in. Most
infants were able to feed at the breast by study enroll-
ment. With respect to pasteurized donor milk use (data
not shown), 28 infants (38%) were receiving donor milk
at enrollment. Of these, 9 infants (35%) received donor
milk by 1 day of life and 17 infants (65%) between 2
and 6 days of life; the day donor milk was received was
missing for 2 participants. The majority of these infants
(n = 23, 92%) received donor milk for 4 days or less,
while the remaining infants (n = 2, 8%) received donor
milk for 7 days or more.

Challenges with breastfeeding reported at enrollment
are shown in Table 3. Nearly all participants reported
having a breastfeeding challenge. Of those who re-
ported at least one challenge, the most common (n =
26, 38%) was that the baby had trouble latching, fol-
lowed by the infant not waking regularly enough to
breastfeed, and the mother reporting overfull or en-
gorged breasts. Fourteen participants (20%) reported
experiencing 4 or more challenges.

Sources of support for breastfeeding received in the
first 6 months are shown in Table 4; it should be noted
that some participants received support from multiple
sources within the same visit. Most of the support was
received early in lactation and no support was reported
from 8 months onward. With respect to expressing ma-
ternal milk (data not shown), at the enrollment visit, 66
participants (90%) reported that they initiated pumping
within the first 6 hours after birth, 4 (5%) initiated within
the first 24 hours, and 4 (5%) initiated within the first
48 hours. At 1 month, 66 participants (90%) reported
to have expressed maternal milk approximately 6 times
per day (mean (SD) 5.95 (1.9) times per day); the av-
erage daily volume expressed for those who reported
expressing maternal milk was approximately 25 oz/day
(mean (SD) 724.6 (360.8) mL per day).

Duration and exclusivity of human milk feeding

The percentage of infants exclusively fed human milk
or any human milk throughout the first year of life are
shown in Figure 1. At baseline, all infants (100%; n =
74) were exclusively feeding human milk. At 6 months
(n = 71), 22 (31%) infants were exclusively feeding
human milk, and 41 (57%) were feeding any human
milk. At 12 months (n = 69), 11 (15%) infants were
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Table 1. Dyad characteristics at enrollmenta

Duration and exclusivity of feeding human milk (n = 72)

Fed human milk exclusively Fed any human milk

All (n = 74)
n (%)

<6 mo (n = 55)
n (%)

≥6 mo (n = 17)
n (%)

<6 mo (n = 31)
n (%)

≥6 mo (n = 41)
n (%)

Infant characteristicsb

Gender
Male 54 (73) 43 (78) 10 (59) 25 (81) 28 (68)
Female 20 (27) 12 (22) 7 (41) 6 (19) 13 (32)

Ethnicityc

Hispanic or Latino 4 (5) 3 (6) 1 (6) 2 (7) 2 (5)
Non-Hispanic or Latino 69 (95) 51 (94) 16 (94) 28 (93) 39 (95)

Race
White 60 (81) 43 (78) 15 (88) 25 (81) 33 (81)
Black or African

American
8 (11) 8 (15) 0 (0) 4 (13) 4 (10)

≥2 races 5 (7) 3 (5) 2 (12) 1 (3) 4 (10)
Other 1(1) 1 (2) 0 (0) 1 (3) 0 (0)

CHD defect
Single ventricle 41 (55) 31 (56) 8 (47) 19 (61) 20 (49)
Biventricular 33 (45) 24 (44) 9 (53) 12 (39) 21 (51)

Rehospitalization
Ever rehospitalized 54 (73) 43 (78) 11 (65) 24 (77) 30 (73)
Never rehospitalized 20 (27) 12 (22) 6 (35) 7 (23) 11 (27)

Parental characteristicsb

Maternal education
11-12 y of high school 5 (7) 5 (9)c 0 (0)c 5 (16)c 0 (0)c
1-4 y of trade school 1 (1) 1 (2)c 0 (0)c 1 (3)c 0 (0)c
1-4 y of college 45 (61) 37 (67)c 7 (41)c 18 (58)c 26 (63)c
>4 y of college 23 (31) 12 (22)c 10 (59)c 7 (23)c 15 (37)c

Maternal employment
Employed 51 (69) 38 (69) 12 (71) 20 (65) 30 (73)
Unemployed 23 (31) 17 (31) 5 (29) 11 (35) 11 (27)

Paternal educationd

12 y of high school 11 (15) 10 (16) 1 (6) 5 (16) 6 (15)
1-4 y of trade school 4 (6) 4 (7) 0 (0) 2 (6) 2 (5)
1-4 y of college 40 (56) 31 (56) 7 (41) 17 (55) 21 (51)
>4 y of college 17 (24) 9 (16) 8 (47) 7 (23) 10 (24)

Maternal marital status
Single 15 (20) 15 (27)c 0 (0)c 10 (32) 5 (12)
Married 58 (78) 39 (71)c 17 (100)c 21 (68) 35 (85)
Divorced 1 (1) 1 (2)c 0 (0)c 0 (0) 1 (2)
Widowed 0 (0) 0 (0)c 0 (0)c 0 (0) 0 (0)

Abbreviation: CHD, congenital heart disease.
aDyad characteristics (n = 74) were collected at enrollment (mean infant age 14.3 ± 4.2 days). Durations of human milk feeding were available for 72 mother-
infant dyads (1 dyad that dropped out early, while the infant was still consuming human milk, and could not be categorized; 1 dyad had insufficient data and
could not be categorized; 2 dyads that dropped out <6 months had already transitioned to infant formula at the time of dropout and could thus be categorized
for “exclusive human milk” and “any human milk” duration).
bχ2 test or Fischer’s exact test used to assess for difference in infant or parental characteristics by duration or exclusivity of feeding human milk.
cSignificant difference (P < .05) between being fed “human milk exclusively” or “any human milk” for <6 months and ≥6 months.
dn = 72 due to 2 nonresponses.

exclusively feeding human milk and 22 (31%) were
feeding any human milk. Over the first year of life,
the mean duration of exclusive human milk consump-
tion was 3.2 (4.4) months (median 0.5, IQR 0.5-4
months), and the mean duration of any human milk
consumption was 6.4 (4.5) months (median 6, IQR
1-12 months).

With respect to challenges with breastfeeding, hav-
ing any challenge with breastfeeding (yes/no) was not
associated with duration of either exclusive human
milk consumption or any human milk consumption.
However, when examining each individual challenge,
infants who had trouble sucking were exclusively fed
human milk for a longer duration (n = 11, mean (SD)
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Table 2. Characteristics of breastfeeding at

enrollment

Characteristic n (%)

Fed human milk by enrollment 74 (100)
Held infant skin-to-skin 46 (62)
When milk came in

≤1 d 2 (3)
2 d 13 (18)
3 d 30 (41)
4 d 23 (31)
>4 d 6 (8)

Ever fed at the breast at enrollment 58 (78)
How long after delivery breastfeeding initiateda

<1 h 8 (14)
1-12 h 9 (16)
12-24 h 7 (12)
24-36 h 13 (22)
48-72 h 6 (10)
>72 h 14 (24)

Location breastfeeding initiated
Special delivery unit (SDU)b 5 (9)
Cardiac intensive care unit (CICU) 47 (81)
Birth hospital 4 (7)
Other 2 (3)

an = 1 subject with no response.
bAn SDU is a delivery floor with a group of clinicians skilled in the delivery
room care of infants with known congenital birth defects.

Table 3. Challenges with breastfeeding

reported at enrollment (n = 74)

Problem reported n (%)

No problem 5 (7)
Yes, had a problema 69 (93)

My baby had trouble latching 26 (38)
My baby would not wake up to breastfeed

regularly enough
20 (29)

My breasts were overfull (engorged) 19 (28)
My nipples were sore, cracked, or bleeding 15 (22)
My baby was not interested in breastfeeding 14 (20)
I had a plugged milk duct 12 (17)
My baby had trouble sucking 11 (16)
I did not have enough milk 7 (10)
My baby choked 6 (9)
My baby did not gain enough weight 6 (9)
My baby got distracted 4 (6)
My breasts leaked too much 3 (4)
I had trouble getting the milk flow to start 3 (4)
My breasts were infected or abscessed 2 (3)
I had some other problem 2 (3)
My baby breastfed too often 1 (1)
My baby lost too much weight 1 (1)
It took too long for my milk to come in 1 (1)

aMothers were provided a discrete list of challenges to select from as well an
“other” option with a field to provide additional information. Mothers could
report one or more problems.

4.6 (4.7) months; median 3, IQR 1-10 months) than
those who did not face this problem (n = 63, mean
(SD) 2.9 (4.4) months; median 0.5, IQR 0.5-4 months, P
= .027; Mann-Whitney). Participants who reported not
having enough milk exclusively fed their infant human
milk for a shorter duration (n = 7, mean (SD) 0.79 (1.4)
months; median 0.5, IQR = 0-0.5 month) than those
who did not report this problem (n = 67, mean (SD)
3.5 (4.5) months; median 0.5, IQR 0.5-6 months, P =
.035; Mann-Whitney). Receiving support (yes/no) was
not associated with the duration of exclusive human
milk or any human milk (P = .91 and P = .67, respec-
tively; Mann-Whitney) feeding. The highest percentage
of support occurred in the first month after birth and
dropped off quickly thereafter (see Table 4). The fol-
lowing breastfeeding characteristics were not associated
(P > .05) with the duration of exclusive human milk or
any human milk consumption: holding the infant skin-
to-skin, time until milk came in, how long after delivery
the infant first breastfed, where breastfeeding was ini-
tiated, timing of human milk expression initiation, and
times expressed per day, number of children, and birth
order. However, average daily volume expressed at 1
month was positively associated with the duration of
feeding both exclusive human milk (® = 0.07, P = .04;
general linear model) and any human milk (® = 0.07,
P = .04; general linear model).

DISCUSSION
This study found that parents of infants with CHD re-
quiring corrective or palliative cardiac surgery within
the first 3 weeks of life were able to successfully feed
their infants human milk despite facing breastfeeding
and medical challenges. Having a sufficient milk sup-
ply and milk volume expressed were the 2 most salient
factors influencing exclusivity and duration of human
milk feeding.

The World Health Organization recommends initiat-
ing breastfeeding within the first hour, as early initiation
reduces infant mortality and promotes and supports
maternal milk production.19,20 We found that of those
infants who were able to feed at the breast at enroll-
ment (n = 58, 78%), only 14% (n = 8) were able to do
so within 1 hour of birth and 16% (n = 9) were able to
feed at the breast within 1 to 12 hours of birth. Seventy-
eight percent of participants were eventually able to
nurse their infants at the breast, which underscores the
ability and commitment of these mothers to breastfeed.
Worldwide, 48% of mothers achieve early initiation of
maternal milk.20 Of note, 89% of participants in our
study had initiated maternal milk expression within the
first 6 hours after birth, a practice that supports milk
production. Our findings on maternal milk expression
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Table 4. Sources of support received for breastfeeding in the first 6 months

Enrollment
(n = 74)

1 mo
(n = 73)

2 mo
(n = 72)

3 mo
(n = 70)b

4 mo
(n = 70)b

6 mo
(n = 70)b

Support reporteda n (%) n (%) n (%) n (%) n (%) n (%)

No support 24 (32) 64 (88) 66 (92) 67 (96) 67 (96) 69 (99)
Yes, received support 50 (68) 9 (12) 6 (8) 3 (4) 3 (4) 1 (1)

IBCLC 38 (76) 8 (89) 4 (67) 3 (100) 3 (100) 1 (100)
Registered nurse 31 (62) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Family 5 (10) 1 (11) 1 (17) 0 (0) 0 (0) 0 (0)
Physician 1 (2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Friend 1 (2) 1 (11) 0 (0) 0 (0) 0 (0) 0 (0)
Midwife 1 (2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Other 3 (6) 1 (11) 1 (17) 0 (0) 0 (0) 0 (0)

Abbreviation: IBCLC, International Board Certified Lactation Consultant.
aMothers were queried about sources of support over the past month; some mothers received support from multiple sources.
bn = 70 due to 3 participants who dropped out prior to 6 months and 1 participant with nonresponse.

initiation are similar to those of a previous study in this
population.13 Importantly, we found a positive correla-
tion, although weak to moderate, between average daily
volume expressed and duration of exclusive or any hu-
man milk feeding.

Infants whose mothers reported not having enough
milk had a shorter duration of exclusive human milk
feeding, and consistent with this, we found that vol-
ume expressed at 1 month was positively associated
with duration of exclusive and any human milk feed-
ing. In another study of infants with CHD, the 2 most
common reasons for cessation of exclusive breastfeed-
ing were CHD-related complications and not having
enough milk.21 In the general population, not having
enough milk is a commonly reported reason for breast-
feeding cessation.22,23 In the CICU setting specifically, it
is common to experience challenges with maternal milk
expression and as such practices that promote sufficient
milk supply should therefore be a focus of care for

Figure 1. Percentage (%) and duration of feeding any human
milk and exclusive human milk by infant age (0.5 months: n
= 74; 1 month: n = 73; 2 months: n = 72; 3, 4, and 6 months:
n = 71; 8 months: n = 70; and 10 and 12 months: n = 69).

both the general population and mother-infant dyads
affected by CHD.24

It is recommended that all infants be held skin-
to-skin after birth to help initiate and promote
breastfeeding.25–27 Over half of the participants in this
study (n = 46, 62%) were able to have skin-to-skin con-
tact with their infants at some point after birth. Although
there is no national data on the number of infants with
CHD receiving skin-to-skin contact, the Centers for Dis-
ease Control and Prevention (CDC) reports that 67%
of all US infants receive skin-to-skin contact with their
mothers after birth.28 In our study, skin-to-skin contact
was not correlated with the length of breastfeeding.

We found that the 3 most common challenges parents
reported were infant having trouble latching, infant not
waking up regularly enough to breastfeed, and mother
having overfull or engorged breasts. An additional
challenge reported, infants having trouble sucking, sur-
prisingly resulted in a longer duration of exclusive
human milk feeding compared with infants who did not
have this problem. However, 73% (n = 8) of participants
who reported this problem also reported their infants
were both tube and bottle fed in addition to being
breastfed, and the remaining 27% (n = 3) reported bot-
tle feeding in addition to breastfeeding, suggesting that
having alternative means of providing human milk may
increase duration of feeding human milk. Although this
study did not collect data on challenges faced through-
out the entire first year, it is possible that challenges
persist as barriers to breastfeeding, as it has been shown
that human milk provision decreases as hospital length
of stay increases.16

In our study, the support parents received from lacta-
tion consultants (IBCLC) and registered nurses occurred
early in lactation, and all but one participant reported
receiving help with breastfeeding. In the general

Copyright © 2023 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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population, providing support increases breastfeeding
exclusivity and duration.29 Additionally, receiving sup-
port has been shown to increase the proportion of
infants with surgical anomalies that are fed human milk,
to levels that surpass that of the general population.30,31

Regarding infants with CHD specifically, those who
received prenatal lactation education were more likely
to initiate and continue breastfeeding their infants with
CHD.15,32 Therefore, pre- and postnatal breastfeeding
support for vulnerable populations, including parents
of infants with CHD, should continue to be a focus
of care.

In this study, the duration of feeding any human milk
was longer than that of exclusive human milk feeding.
The proportion of infants exclusively fed human milk
or any human milk was similar to that of the general
population. Data from the CDC’s Breastfeeding Report
Card indicate that 58% and 35% of infants feed any hu-
man milk at 6 and 12 months, respectively10; our study
found similar percentages, with 57% and 31% receiving
any human milk at 6 and 12 months, respectively. Fur-
thermore, nationally, 25.6% of infants were exclusively
fed human milk at 6 months, compared with 31% of in-
fants in this sample. These proportions are lower than
the Healthy People 2030 breastfeeding targets of 42.4%
at 6 months and 54.1% at 12 months.33,34 Common bar-
riers to exclusivity and duration of human milk feeding
include issues with milk supply/lactation, returning to
work or lack of parental leave, and cultural norms or
lack of family support,32 underscoring the importance
of ongoing breastfeeding support.

Limitations

This study had limitations. The level of parental edu-
cation in our sample (most had a college degree or
higher) exceeds the US national average education of
the general US population. We focused on the oc-
currence of early breastfeeding challenges rather than
duration of these challenges, and as such we are un-
able to determine whether later challenges affected the
duration of human milk feeding. Future studies should
examine breastfeeding challenges throughout the entire
course of breastfeeding and their relation to breastfeed-
ing cessation. The small sample size and very specific
population of infants with CHD requiring surgery dur-
ing the first weeks of life limits the generalizability of
the findings. Only data on number of other children
were collected, but information on parity, which may
influence breastfeeding outcomes, was not collected.
Moreover, these data were based on self-reported in-
formation and parents completed questionnaires at a
single time point each month, which limits the preci-
sion of the human milk feeding duration estimate.

CONCLUSION
The findings herein provide preliminary insights into
the breastfeeding experiences of mother-infant dyads
with complex CHD. Despite additional challenges faced
by this population, the proportion of participants who
were able to feed their infants human milk was similar
to the US national average, demonstrating that breast-
feeding infants with CHD is possible and successful,
especially when encouraged and supported by health-
care providers. Finally, insufficient supply of maternal
milk was related to decreased exclusivity of feeding hu-
man milk. Therefore, practices that support maternal
milk production and expression should be emphasized
when caring for infants with CHD.
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