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Abstract
Background: Breastfeeding holds unique challenges for mothers in the stressful situation of caring for a newborn in
a neonatal intensive care unit (NICU). Oftentimes mothers intend to breastfeed, some mothers with no intention to
breastfeed make the decision to breastfeed or express milk when infants require NICU care.
Research Aim: This study analyzes the impact of intention to breastfeed and Baby-Friendly Hospital Initiative
(BFHI) designation on breastfeeding and milk expression duration when infants require NICU care.
Methods: A 2017 online survey directed at birth mothers whose infants had received NICU care was distributed to
U.S. State Breastfeeding Coalitions for social media dissemination.
Results: Mothers with intention to breastfeed (n=113) averaged 15.8 months breastfeeding and 11 months. This
statistically significant difference in duration from mothers with no intention to breastfeed (n=5) who averaged 2.2
months breastfeeding and 2.6 months expressing milk. BFHI designation had no significant difference on
breastfeeding or milk expression duration.
Conclusion: Mothers’ intention to breastfeed significantly impacted breastfeeding and milk expression duration.
Remarkably mothers caring for infants in the NICU with no intention to breastfeed did breastfeed or express milk.
BFHI designation did not impact breastfeeding or milk expression duration, possibly since NICUs are not explicitly
considered in BFHI guidelines. Caring for infants in NICUs may influence mothers’ decision making about
breastfeeding and milk expression duration. Reaching more mothers who had no intention to breastfeed before birth
is needed to determine how infants’ NICU care influences their decision-making to breastfeed and express milk.
Keywords: Breastfeeding, human milk, milk expression, neonatal intensive care unit, NICU, Baby-Friendly
Hospital Initiative

Background
Infants born before 37 weeks are preterm
according to the American College of Obstetricians
and Gynecologists (ACOG, 2017). Preterm and
critically ill infants are treated in neonatal intensive
care, where human milk is increasingly
recommended and prescribed to this population as
a medical intervention (Briere et al., 2014).
However, due to the medical acuity of and
complex character of caring for preterm infants,
www.internationaljournalofcaringsciences.org

sometimes feeding at the breast is not possible,
which may influence mothers’ decision to
breastfeed. A large body of literature undertakes
this analysis (see for example: Boucher et al. 2011;
Briere et al. 2016; Brown et al. 2018; Cricco-Lizza
2016; Froh et al. 2016; Hannan et al. 2018),
however, many papers rely on databases and on
studies that pre-date or neglect the potential
influence of the Baby-Friendly Hospital Initiative
(BFHI) (as an exception see: Petruskavich et al.
2013) on NICU infant feeding practices or are
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focused on only one institution (Boucher et al.
2011; Briere et al. 2016; Cricco-Lizza 2016) or
U.S. State (Brown et al. 2018; Hannan et al. 2018).
This research surveyed U.S. mothers from 30
states and approximately 120 hospitals about their
NICU experiences with infant feeding and BFHI
designation, providing a more widely applicable
analysis. Although the BFHI does not include
NICUs in their guidelines, kangaroo care is
recommended in NICUs as early as possible
(Baby-Friendly USA, 2016). There is currently a
push to adopt the “NICU Ten Steps” (Merewood
2013). This work adds to the debate around NICU
adoption of BFHI guidelines.
Initiation: Women who deliver preterm infants
have lower rates of breastfeeding initiation and
duration than those women who deliver full term
infants (Alves et al., 2016; Jayaraman et al., 2017).
NICUs often present barriers to breastfeeding
(Bower et al., 2017; Kachoria and Oza-Frank,
2015). A number of factors limit initiation of
breastfeeding for NICU infants, including but not
limited to mothers’ choice, inability to create or
maintain milk supply, separation of mothers and
infants immediately following birth, and infants’
inability to feed at the breast (e.g. Bujold et al.,
2018). Often mothers’ adjust their infant feeding
plans due to their infant requiring NICU care
(Ikonen et al., 2016; Lucas et al., 2014).
Duration: Mothers’ breastfeeding satisfaction
indicates overall success with breastfeeding her
children (Edwards, 2018). Preterm birth experience
and physical and emotional separation between
mothers and infants is both an obstacle and
incentive for milk expression. Concerns about
supply are a limiting factor (Ikonen et al., 2016).
Studies show that while many mothers express
milk for their infants, the duration of milk
expression is short and does not continue postdischarge (Lucas et al. 2014). However, support by
NICU staff and through peer counseling for
breastfeeding
in
the
NICU
encourages
breastfeeding post discharge (Briere et al., 2016;
Ozza-Frank et al., 2013).
Support: Literature demonstrates that lack of
support is a main reason for non-initiation or short
duration of breastfeeding in the U.S. (Wray and
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Garside, 2018). In contrast the NICU is a site of
support and advocacy for providing human milk to
preterm infants as a life-saving medical
intervention. However, Briere et al. (2016) found
that an emphasis on attaining earlier discharge of
preterm infants reduced support for direct
breastfeeding in the NICU. An earlier study
demonstrated that lack of support following NICU
discharge made it more difficult for mothers to
breastfeed (Briere et al., 2014). A small-scale
qualitative study of milk expression found that
mothers’ who received support from nurses and
lactation consultants were more likely to express
milk in the NICU (Schy et al., 2015). A more
recent study suggests that the Baby-Friendly
Hospital Initiative is having a positive impact on
initiation of milk expression (Petruskavich et al.
2013); however, further research that examines the
differences between NICUs, those adopting the
Baby-Friendly “Ten Steps” and/or adapting them
for NICU use is necessary. Often researchers
conclude that knowledge of NICU staff and
parents is key to supporting breastfeeding (Alves et
al., 2016; Hallowell et al., 2014).
Study Aims: This research analyzed the impact of
having an infant in the NICU on breastfeeding and
milk expression initiation and duration by
surveying a mix of respondents, those who gave
birth at centers with the Baby-Friendly designation
and those who did not. A better understanding of
the contrast between mothers’ intention to
breastfeed and breastfeeding duration rates creates
a foundation for conducting further research on
why and how having a preterm infant positively or
negatively impacts infant feeding and care and
whether BFHI influences NICU infant feeding.
Methods
Design: A survey of mothers on breastfeeding,
milk expression, skin-to-skin care, and donor
human milk in U.S. NICUs was undertaken with
approval from the University of Delaware
Institutional Review Board. All participants
provided a digital signature for informed consent
prior to being re-directed to the online survey. The
online survey was conducted September through
December 2017 in the United States.

International Journal of Caring Sciences

May-August 2020 Volume 13 | Issue 2| Page 972

Sample:

Figure 1: Map of all survey respondents by state, darker color indicates more respondents
The U.S. has lower than average breastfeeding
initiation and duration (CDC, 2018). Preterm birth
is the number one cause of death in the infant
population with a preterm birthrate in 2016 of
9.8% (March of Dimes, 2016). Thus, the target
population for the survey was U.S. adult birthmothers who have had at least one infant who
received care in the NICU. Respondents who did
not meet this requirement were excluded from the
survey. The sample included 148 respondents, 119
of whom completed the entire survey from
beginning to end. Thirty-two responses recorded
were not analyzed for this segment of the research
for the following reasons; 2 respondents did not
give birth to their children, 8 did not have or did
not respond about whether their children had been
in NICUs, and 22 did not provide enough
information to be able to calculate breastfeeding
duration or duration of expressing human milk. Of
the 119 sample responses, 45 respondents reported
giving birth at a BFHI location and 12 reported
their children’s birthplace was not BFHI, and 59
mothers did not respond about BFHI.
Data Collection: The U.S. State Breastfeeding
Coalitions were invited via email to share the
survey on social media. The survey was developed
using the Qualtrics Survey Platform and was made
up of both closed, with Likert Scale pre-coded
www.internationaljournalofcaringsciences.org

responses, and open-ended questions. Participants
gave informed consent to participate in the
research. No identifying information was requested
in the survey.
Data Analysis: Statistical analysis was performed
in MS Excel for descriptive statistics, and JMP
14.0 for other statistical tests. Normality of
distributions were tested before analysis using
graphical inspection with a Normal Quantile plot
and with the Shapiro-Wilk test to evaluate
goodness-of-fit. Some statisticians endorse the
Shapiro-Wilk test as most appropriate for
evaluating data normality (Ghasemi & Zahediasl,
2012). All statistics were described as showing
significant difference at a two tailed 95%
confidence interval, i.e. p < 0.05. The comparison
of means between two groups was analyzed using
the Wilcoxon Rank Sum test. The Wilcoxon test
does not require normal data, however it does
require that the two groups compared are
independent and have equivalent variance (Ford,
2017). All durations of breastfeeding and pumping
are independent by representing different motherinfant dyads. Whether the group variances were
equivalent was tested with Brown and Forsythe’s
test for not normal data (Croarkin & Tobias, 2013).
The data of breastfeeding and pumping duration is
characteristically skewed since the mothers who
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did not breastfeed or pump would have a duration
of zero. Brown and Forsythe’s test is most
effective in not creating a type 1 error, i.e. finding
a false difference, for skewed distributions
(Croarkin & Tobias, 2013). All groups were
confirmed to have equal variance. The comparison
of means between groups for more than two groups
was analyzed using the Kruskal-Wallis test, a
nonparametric test. In order to use the KruskalWallis test all samples must be random,
independent, and an ordinal scale must be used for
comparison of samples. A Kruskal-Wallis is used
when there are means from more than two cohorts
to compare with each other with regards to a single
dependent variable (“Kruskal-Wallis Test,” 2008).
The Tukey post hoc test was used to eliminate
Type 1 error, i.e. any false positives, or false
differences found between the means of different
groups. Table 1 shows demographic information
from respondents. The data was skewed towards
Mothers who were white, wealthier, and/or part of
dual parent households. 7 mothers (n=116) cared
for multiple children born at different times in the
NICU. 15 mothers cared for multiple children born
at the same time (i.e. twins, triplets).
Results
64 (n=119) of mothers were still breastfeeding
their infants who had been in the NICU at the time
they filled out the survey. 42 (n=119) of mothers
were still expressing milk for their infants who had
been in the NICU at the time they filled out the
survey. Figure 2 shows the length of time in
months and years that survey respondent Mothers
(n=119) breastfed their children in the NICU. Two
mothers reported on multiple times different sets of
children had been in the NICU. Thus a total of 118
mother-infant dyads are reported on in Figure 2.
Also note that multiple children born at the same
time (i.e. twins, triplets) are only considered as a
single mother-infant dyad for the purposes of
breastfeeding duration in Figure 2 and duration of
expression in Figure 3. Infants in the NICU who
were born at different dates are considered
separately, infants born as multiples (e.g. triplets)
are considered as a single data point. Stripes
indicate mothers who were still breastfeeding at
the date they responded to the survey.
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NICU Mothers’ Intentions to Breastfeed and
Impact on Breastfeeding and Expressing Milk
Duration: 111 mothers had the intention to
breastfeed their children prior to birth with only 5
Mothers who had no intention to breastfeed and
answered about their breastfeeding duration
(n=119). It should be noted that the sample limits
our analysis as a survey that asks mothers about
breastfeeding and that is distributed via
breastfeeding coalition social media is skewed to
reach mothers who are focused on breastfeeding
and are more likely to have breastfed their
children. The breastfeeding duration of these two
groups, mothers with the intention to breastfeed
before birth and mothers who did not plan on
breastfeeding before birth, were compared. A
Normal Quantile plot was made and a ShapiroWilk test statistic, which is a test for normality
with significance level of 95% i.e. p<0.05, was
calculated for each group. The mothers with the
intention to breastfeed before birth group was
found to not fit a normal distribution (p=0.0001).
Thus the exact Wilcoxon signed-rank test (also
called Wilcoxon sum rank or Wilcoxon MannWhiney U-test because only 2 means are
compared) was used to compare the two group’s
means of breastfeeding duration because unlike a ttest the Wilcoxon test does not require that data
have a normal distribution. The Wilcoxon test
statistic found that a significant difference in
breastfeeding duration exists between mothers who
intended to breastfeed before birth and those who
did not. The two-sided (non-directional) test
statistic value was p=0.0082. NICU Mothers with
the intention to breastfeed, breastfed their children
for over a year on average (479 days). Whereas
mothers who did not intend to breastfeed breastfed
their children for over 2 months on average. It is
significant that mothers who had no intention of
breastfeeding before birth did breastfeed even for a
short period of time. Breastfeeding infants for at
least 6 months has health impact benefits for
infants later on in life – showing significance in the
reduction of breastfed infants’ future cholesterol
levels, Type II diabetes, and rates of obesity
(Allers 2017). Additionally, increasing the rates of
breastfeeding infants for 6 months can greatly
reduce medical costs nationwide in the U.S.
(Bartick et al., 2017a). Breastfeeding an infant for
at least 12 months also has significant health
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benefits for mothers as well, namely reduced
chance of cardiovascular disease, diabetes, and
hypertension (Bartick et al. 2017b). Mothers in the
NICU who had the intention to breastfeed,
breastfed long enough for their babies to
experience long-term health benefits and for the
mothers themselves to experience long-term health
benefits. However, our data show that, on average,
mothers who intended to breastfeed did not reach
the World Health Organization’s recommendation
of breastfeeding for at least 2 years (World Health
Organization, 2018) and mothers who did not have
the intention to breastfeed did not reach the critical
6-month mark of breastfeeding that results in
significant later in life health impacts for their
infants. It is remarkable to note that some mothers
who did not plan on breastfeeding did end up
breastfeeding their child treated in the NICU.
Regarding expressed milk duration, 106 mothers
had the intention to breastfeed their children prior
to birth with only 5 mothers who had no intention
to breastfeed and responded about the total
duration they expressed milk for their infants
(N=111). The mothers with the intention to
breastfeed before birth group’s expressed milk
duration was found to not fit a normal distribution
(p=0.0001). A significant difference in expressing
milk duration as found between mothers who
intended to breastfeed and those who did not
(p=0.0332). Table 2 shows that on average NICU
mothers with an intention to breastfeed, expressed
milk for nearly 11 months. Remarkably, NICU
mothers with no plan to breastfeed, expressed milk
for an average of nearly 3 months. 57 mothers
responded about the Baby-Friendly designation of
the hospital where they gave birth and their
breastfeeding duration. 53 mothers responded
about the Baby-Friendly designation of the hospital
where they gave birth and their expressed milk
duration. The mothers that gave birth in a BFHI
hospital and responded about breastfeeding
duration was found to not fit a normal distribution
(p<0.0001). No significant difference for the
breastfeeding or milk expression duration was
found with BFHI designation with p=0.6246 and
p=0.4830 respectively for mothers who gave birth
with or without BFHI designation. Some mothers
may have given birth and had their child receive
NICU care at a different facility. However, these
results imply that the Baby-Friendly Hospital
www.internationaljournalofcaringsciences.org
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designation did not influence breastfeeding or milk
expression duration for Mothers of NICU infants.
The Baby-Friendly Hospital Initiative, launched in
1991 by the World Health Organization and
UNICEF is a global program to promote the
implementation of the “Ten Steps to Successful
Breastfeeding” and the “International Code of
Marketing of Breast-milk Substitutes” (BabyFriendly USA, 2012). That no significant
difference was found between hospitals with and
without the designation brings up a cause for
concern that this designation does not actually
influence duration of human milk consumption by
NICU infants. BFHI has not focused on NICU
populations.
NICU Mothers’ Supplementation of Infant
Feeding and Impact on Breastfeeding and
Expressing Milk Duration: Mothers were asked
about their ability to provide enough human milk
for their infants in the NICU. 116 mothers
responded about their ability to provide enough
human milk for their infants and their
breastfeeding duration, 109 mothers responded
about their ability to provide enough human milk
for their infants and their expressing milk duration.
Mothers were divided into three groups by those
who stated they provided: enough milk (Enough),
enough milk but not the entire time (Enough
sometimes), and not enough milk (Not enough).
The data for breastfeeding duration distribution for
each of these three groups was not normal with the
highest p=0.0019. The data for expressing milk
duration distribution for the two enough milk
groups was not normal with the highest p=0.0037.
Since these distributions were not found to be
normal and there were more than 2 groups to
compare the Kruskal Wallis with Tukey posthoc
test was used to compare means between the three
groups. A significant difference between mothers
who had enough milk and those that did not have
enough milk existed for breastfeeding duration and
expressing milk duration with p=0.0043 and
p=0.0286 respectively. Significant differences did
not exist between the enough milk sometimes
group and the other two groups. Table 4 shows the
descriptive statistics for breastfeeding duration and
expressing milk duration for mothers based on
whether they produced enough milk or not. The
average for breastfeeding duration for mothers who
provided enough milk was over 1.5 years whereas
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for mothers who did not provide enough milk it
was under 6 months. Mothers who had enough
milk on average breastfed or expressed milk for
time periods long enough to accrue long-term
health benefits for their infants (6 months) and
themselves (1 year). However, mothers who did
not provide enough milk did not breastfeed or
express human milk long enough to accrue infant
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health benefits. In general, expressing milk
durations were less than breastfeeding durations.
The increased difficulty and time commitment of
expressing milk due to cleaning and feeding of the
infant as compared to simply feeding the infant for
breastfeeding may explain the lower expressing
milk durations.

Table 1. Survey Demographics, Income, and Employment
Age Range
n=
18-24
13
25-30
49
31-34
37
35-40
30
41 and up
11
Race Category
White
131
Black or African American
4
American Indian or Alaska Native
3
Other
4
Income Range
$1,000-$20,000
5
$21,000-$40,000
26
$41,000-$60,000
25
$61,000-$80,000
27
$81,000-$100,000
20
over $100,000
39
Employment Status (at survey date)*
Employed full time in the paid workforce
40
Employed part time in the paid workforce
25
Employed full time as a caregiver (aka stay
at home parent)
57
Employed part time as a caregiver (aka stay
at home parent and part time in paid
workforce)
10
On paid maternity leave
3
On unpaid maternity leave
5
Using vacation time from my job in the paid
workforce to be with my infant
25
Parenting Division of Labor
Single parent, majority responsibility
5
Single parent, shared responsibility
2
Dual-parent household, shared
responsibility
130
Other
4
*Respondents were invited to check all that apply
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Table 2: Descriptive Statistics for Breastfeeding and Expressed Milk Duration by NICU Mom’s
Intention to Breastfeed
Standard
Sample
Mean Median
Deviation
Variance
Minimum
Maximum
n
Intention
to BF
479.1 304
508.5
258,537.0
0
2475
113
No
intention
to BF
68.4
62
74.6
5560.8
0
176
5
Pump
Duration
YES BF
Intention 333.1 200.0
395.6
156535.8
0
2475
106
Pump
Duration
NO BF
Intention 79.4
62.0
84.5
7144.8
0
176
5
Table 3: Descriptive Statistics for Breastfeeding and Expressed Milk Duration by Baby Friendly
Hospital Designation
Mean
Breastfeeding
duration, YES
BFHI designation 410.2
Breastfeeding
duration, NO
BFHI designation 526.4
Pump Duration,
YES BFHI
designation
346.5
Pump Duration,
NO BFHI
designation
245.4
*SD=Standard Deviation

Median

SD*

Variance

Minimum

Maximum

n

300

378.5

143264.3

0

1313

45

346

577.7

333749.4

14

2078.

12

274

321.9

103595.2

26

1229

41

181

204.1

41646.5

14

608

12

Table 4: Descriptive statistics for Breastfeeding and Expressing Milk duration for Mothers who
produced enough, sometimes enough, and not enough milk
Duration

Breastfeed

Expression

SD

Variance

Range

n

591

Medi
an
396

562

315,749

0 – 2,475

72

Different
from?
Z

337

266

314

98,493

7-1,208

28

none

158

78

279

78,035

0-1,168

16

A

395

223

456

207,721

0-2,475

67

Z

282

235

259

67,225

6-912

26

none

119

109

87

7,541

26-291

16

A

Mean
Enough (A)
Enough
sometimes(B)
Not Enough (Z)
Enough (A)
Enough
sometimes(B)
Not Enough (Z)
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Table 5: Brown Forsythe Homogeneity of Variance Test Results
Factors
BF
Intention
BF
Intention
BFHI
BFHI

Data
BF
Duration
P Duration
BF
Duration
P Duration
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p
0.0881
0.2337
0.4104
0.6798

Groups have:
Equal
Variance
Equal
Variance
Equal
Variance
Equal
Variance
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Discussion
In this segment of a larger study, mothers of
infants who received NICU care were surveyed to
determine the initiation and duration of
breastfeeding and milk expression. A larger and
more diverse sample size is necessary to determine
the impact of NICU care on breastfeeding
initiation and duration. Future studies should be
attentive to the Baby-Friendly Designation and
other forms of support indicated by parents. This
study correlates well with others that examined
breastfeeding initiation and duration for NICU
mother-infant dyads and was focused explicitly on
self-reporting
for
mothers
who
follow
breastfeeding coalition social media and their
knowledge of the Baby-Friendly designation for
the institution where they gave birth. This
approach has limits, however, it also allowed for
www.internationaljournalofcaringsciences.org
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an examination of mothers who were generally
supportive of breastfeeding and suggests that the
NICU experience influences breastfeeding
behaviors despite this support.
Limitations
The primary limitation of this study is the
recruitment of respondents. By distributing the
survey through breastfeeding coalitions the survey
was answered by mothers who were connected to a
coalition via social media and who were likely to
be receiving or giving breastfeeding-related
support. Additionally, the respondents tended to be
white and wealthy, which provides a very limited
picture of the experiences of women in the United
States. Finally, the sample size is small and only
reached a very small proportion of the population
of parents caring for preterm or critically ill
infants.
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Conclusions
An online survey of mothers whose infants
received NICU care was done in 2017. Mothers’
intention to breastfeed significantly impacted
breastfeeding and milk expression duration.
Remarkably mothers caring for infants in the
NICU with no intention to breastfeed did
breastfeed or express milk. BFHI designation did
not impact breastfeeding or milk expression
duration, possibly since NICUs are not explicitly
considered in BFHI guidelines. Caring for infants
in NICUs may influence mothers’ decision making
about breastfeeding and milk expression duration.
Additional research reaching a larger number of
mothers who had no intention to breastfeed before
birth is needed to determine if a strong correlation
between intention to breastfeed and duration of
milk expression exists. Further recruitment of
mothers with no intention to breastfeed and
mothers from diverse ethnic and socioeconomic
background is needed to confirm the results found.
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