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Abstract

Objectives: Among opioid-exposed newborns, breastfeeding is associated with less severe withdrawal signs, yet
breastfeeding rates remain low. We determined the extent to which hospital, maternal, and infant characteristics
are associated with breastfeeding initiation and continuation among opioid-exposed dyads.
Materials and Methods: We examined breastfeeding initiation and continuation until infants’ discharge among
opioid-exposed dyads from 2006 to 2016. Among dyads meeting hospital breastfeeding guidelines, we assessed
hospital (changes in breastfeeding guidelines and improvement initiatives [using delivery year as a proxy]),
maternal (demographics, comorbid conditions, methadone versus buprenorphine treatment, and delivery mode),
and infant (gestational age and birth weight) characteristics. We used multivariable logistic regression to
examine independent associations of characteristics with breastfeeding initiation and continuation.
Results: Among 924 opioid-exposed dyads, 61% (564) met breastfeeding criteria. Overall, 50% (283/564) of
dyads initiated and 33% (187/564) continued breastfeeding until discharge. Breastfeeding initiation and con-
tinuation rates increased from 38% and 8% in 2006, to 56% and 34% in 2016, respectively. In adjusted models,
infants born after reducing restrictions in hospital breastfeeding guidelines and prenatal breastfeeding education
(adjusted odds ratio, aOR 2.6 [95% confidence interval, CI 1.5–4.5]) had increased odds of receiving any
maternal breast milk versus infants born with earlier hospital policies. Cesarean versus vaginal delivery (aOR
0.3 [95% CI 0.2–0.6]) and length of infant hospitalization (aOR 0.94 [95% CI 0.92–0.97]) were negatively
associated with breastfeeding continuation.
Conclusions: Despite increasing breastfeeding rates among opioid-exposed dyads, rates remain suboptimal.
Hospital-level factors were the greatest predictor of breastfeeding initiation. The findings suggest that changes
in hospital guidelines and initiatives can impact breastfeeding initiation among this vulnerable population.

Keywords: breastfeeding, opioid-exposed, perinatal substance use, neonatal abstinence syndrome, initiation
and continuation

Introduction

Neonatal abstinence syndrome (NAS) is a postnatal
drug withdrawal syndrome that can occur following

in-utero opioid exposure. Amid rising rates of prescription
opioids and heroin use, opioid use during pregnancy has also
increased, and cases of NAS have risen fivefold in the past
15 years.1,2 Breastfeeding has been recognized as a highly
effective nonpharmacologic treatment for NAS, which is
associated with reduced need for pharmacologic treatment

and shortened length of hospitalization.3,4 Professional
organizations have strongly recommended breastfeeding
among pregnant women in recovery receiving opioid agonist
treatment, with adequate prenatal care, and without illicit
drug use or human immunodeficiency virus (HIV).5–7 De-
spite these recommendations, breastfeeding rates remain low
among mothers with opioid use disorder (OUD), and reasons
for this are poorly understood.3,8

Evidence-based hospital practices that support breastfeed-
ing include prenatal education, early initiation of breastfeeding
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after delivery, rooming-in, and removal of pacifiers or other
artificial nipples. Adoption of these practices through quality
improvement (QI) initiatives has led to improved breastfeed-
ing among a range of hospitals serving a diverse range of
patient populations.9 However, hospital-level initiatives sup-
porting breastfeeding among opioid-exposed mothers have not
been well described.

Maternal characteristics in the non-opioid exposed pop-
ulation associated with higher breastfeeding rates include
non-Hispanic white race and Hispanic ethnicity, higher
socioeconomic status, private insurance, adequate prenatal
care, and absence of comorbid pregnancy conditions such as
hypertension, lack of smoking, and vaginal delivery; infant
characteristics include term delivery and normal infant birth
weight (>2,500 g).10,11 It is unclear if these same factors are
also associated with breastfeeding initiation and continuation
among opioid-exposed dyads.

In addition, for pregnant women with OUD, receipt of
either methadone or buprenorphine treatment is the standard
of care.12,13 Women with OUD are more likely to have co-
morbid psychiatric diagnoses and hepatitis C.14 It is unknown
whether methadone versus buprenorphine, comorbid psy-
chiatric diagnoses or prescribed medications to treat such
diagnoses, or hepatitis C impact breastfeeding initiation or
continuation.

The first objective of this study was to examine rates of
mothers who met criteria for breastfeeding per hospital
guidelines and rates of breastfeeding initiation, continuation,
and exclusivity until infants’ discharge from 2006 until 2016.
The second objective was to examine the extent to which the
following characteristics were associated with breastfeeding
initiation and continuation in opioid-exposed mother-infant
dyads: (1) maternal and infant characteristics associated with
breastfeeding in non-opioid exposed dyads; (2) maternal
factors associated with women with OUD; and (3) hospital-
level initiatives to improve breastfeeding rates.

Materials and Methods

Design, setting, and sample

We studied a retrospective cohort of mother-infant dyads
exposed to opioids during pregnancy that delivered between
2006 and 2016 at Boston Medical Center (BMC), a large,
urban, safety-net hospital in Boston, Massachusetts. During
this time, pregnant women with OUD were cared for in a
multidisciplinary program that provides obstetrical care,
addiction treatment, and mental health services called Project
RESPECT (Recovery, Empowerment, Social Services, Pre-
natal Care, Education, Community, and Treatment). Ob-
stetrical providers in Project RESPECT have been partnering
with local methadone clinics for more than 25 years and have
been prescribing buprenorphine treatment since 2006. Ap-
proximately 2,800 infants are delivered at BMC annually,
with 100 infants born to mothers receiving treatment for
OUD (36 infants/1,000 live births). BMC has maintained
Baby-Friendly designation since 1999, with more than 95%
of non-opioid exposed dyads initiating breastfeeing.15,16 For
this analysis, we restricted our cohort to the first delivery
among opioid-exposed mother-infant dyads who delivered
between January 1, 2006 and December 31, 2016. All vari-
ables were collected by retrospective medical chart review or
pulled from the Boston University Clinical Data Warehouse

and entered into a secure electronic database. The institu-
tional review board at Boston University Medical Campus
approved this study.

Inclusion criteria

Breastfeeding eligibility was determined from the elec-
tronic medical record, including prenatal, pediatric, and
lactation specialist notes, and was based on specified hospital
guidelines (Table 1). The first written institutional guidelines
specifying recommendations for breastfeeding among mothers
with OUD were developed in 2006, and were subsequently
updated in 2010 and again in 2015, based on hospital experi-
ence and recommendations by the Academy of Breastfeeding
Medicine and American College of Obstetrics and Gynecol-
ogy.5,7,16 Criteria specified participation in an addiction re-
covery program, time spent participating in prenatal care, and
lack of illicit or nonprescribed substances on urine toxicology
testing (Table 1). Additional contraindications to breastfeed-
ing since 2006 have included mothers with HIV, open her-
pes lesions on the breast, hepatitis C positive with cracked
bleeding nipples, or other prescribed medications known to
be harmful in breastfeeding.

Main outcomes

The main outcomes were as follows: (1) breastfeeding
initiation, defined as any breast milk given or direct breast-
feeding during the hospitalization; (2) continuation until
discharge, defined as any breast milk or direct breastfeeding
in the 24 hours before infant discharge; and (3) exclusive
breastfeeding, defined as only breast milk given or direct
breastfeeding during the entire infants’ hospitalization.

Main exposures

We assessed hospital, maternal, and infant characteristics
as exposures. Hospital characteristics were measured using
delivery period as a proxy for the implementation of specific
hospital-based initiatives focused on breastfeeding support for
substance-exposed dyads and changes to criteria in breast-
feeding guidelines, outlined in detail in Table 1. In addition to
breastfeeding guideline changes highlighted above, there were
several hospital initiatives implemented during our study
period. First, in 2010, a brochure listing the benefits of
breastfeeding was distributed to expectant mothers with
OUD in Project RESPECT. Next, in early 2013, a multidis-
ciplinary committee began working on improving outcomes
for infants with NAS, in coordination with a statewide QI
collaborative.17 This led to greater awareness of the impor-
tance of nonpharmacologic treatments for NAS, such as
breastfeeding. Starting in 2015, the committee actively fo-
cused on several breastfeeding initiatives, including further
revision of breastfeeding guidelines (enacted April 2015), a
mandatory online educational module on breastfeeding in
the setting of OUD for all physician and nursing staff caring
for this population, and active face-to-face prenatal edu-
cation with mothers where medical students discussed
breastfeeding benefits and determined breastfeeding intent.
The committee also worked to promote nonpharmacologic
measures, including time spent skin-to-skin and rooming-in,
and improve ongoing lactation support after the mother was
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discharged, but the infant was still admitted, to target breast-
feeding continuation.

Maternal demographics included age at the time of delivery,
race/ethnicity, maternal insurance, hypertension during preg-
nancy, smoking, opioid medication treatment at delivery,
psychiatric diagnosis, psychiatric medications, hepatitis C
status, and mode of delivery. Infant characteristics included
birth weight, gestational age at birth, and length of hospi-
talization (days).

Data analysis

Data were analyzed in SAS Version 9.3. Rates of breast-
feeding eligibility, initiation, continuation, and exclusivity
until infants’ discharge by delivery year were calculated.
Hospital, maternal, and infant characteristics among dyads
that did and did not initiate and continue breastfeeding
until discharge were compared using chi-square tests for
categorical variables and t-tests for continuous variables.
Logistic regression was used to examine associations be-
tween breastfeeding initiation and continuation using three
different models. Unadjusted and adjusted odds ratios (aORs)
and 95% confidence intervals (CIs) were calculated. Model 1
evaluated unadjusted associations. Model 2 examined factors
known to be predictors of breastfeeding in non-opioid ex-
posed mothers and factors associated with OUD. Model 3
included all the variables in Model 2 plus four time intervals
from 2006 to 2016 (1/2006–12/2009, 1/2010–12/2012,
1/2013–3/2015, and 4/2015–12/2016), representing specific
changes in hospital breastfeeding eligibility guidelines and
QI initiatives described above. No variables were found to be

collinear (variance inflation factors all <1.5); thus, all vari-
ables were included in our regression models.

Sensitivity analysis

To examine whether maternal and infant characteristics
changed over the 11-year study period, which could explain
differences in breastfeeding initiation and continuation, ra-
ther than hospital-based practices that changed over the same
period, we compared the characteristics during each of the
four time intervals using chi-square tests for categorical
variables and ANOVA tests for continuous variables. For all
characteristics with statistically significant differences, a
plausible interaction between time period and characteristic
was considered. If a potential pathway for effect modification
was identified, an interaction term was assessed, and if found
to be significant, stratified models evaluating the character-
istic within each time period were computed.

Results

Figure 1 shows a schematic of the study sample. Among
924 pregnant women receiving opioid agonist treatment at
the time of delivery from 2006 to 2016, 564 (61%) met cri-
teria to breastfeed per institution guidelines. Of those, 283
(50%) initiated breastfeeding, 187 (33%) continued breast-
feeding until discharge, and 35 (6%) exclusively breastfed
during the infants’ hospitalization. Figure 2 shows proportion
meeting breastfeeding guidelines, initiating, and continuing
breastfeeding trending upwards from 2006 until 2016, as
changes in hospital guidelines and initiatives to support
breastfeeding for women with OUD were implemented.

Table 1. Timeline of Hospital-Level Initiatives to Improve the Care of Opioid-Exposed Mother-Infant Dyads

Time period

Participation
in addiction

treatment
program
required

Prenatal care
requirements

Urine toxicology
requirements: number

of weeks without
aberrant testing
before deliverya

Breastfeeding eligibility guidelines and
institution breastfeeding improvements

01/2006–12/2009 Yes None 12 � 2006 First Written Breastfeeding Guidelines
01/2010–12/2012 Yes ‡12 weeks before

delivery, no
more than two
missed visits

10 � 2010 Revised Written Breastfeeding
Guidelines
� 2010 Brochure on benefits of breastfeeding

in OUD developed and distributed passively
in prenatal clinic

01/2013–03/2015 Yes ‡12 weeks before
delivery, no
more than two
missed visits

10 � 2013 NAS QI Committee formed; statewide
QI collaborative started
� 2013–14 NAS QI Committee focuses on

standardization of monitoring of NAS
infants and early pharmacologic treatment
� Early 2015 NAS QI Committee reviewed

breastfeeding guidelines
04/2015–12/2016 Yes Attendance

at ‡50% or ‡5
prenatal visits

4 � April 2015 revised breastfeeding guidelines
approved
� 04/2015 Started active face-to-face prenatal

breastfeeding education
� 2015 NAS QI Committee focuses on: (1)

skin-to-skin, (2) rooming-in, and (3)
lactation support, after mothers are
discharged, but infant still admitted.

aAberrant toxicology test defined as any nonprescribed opioids, benzodiazepines, amphetamines, or other illicit substances.
NAS, neonatal abstinence syndrome; OUD, opioid use disorder; QI, quality improvement.
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In 2006, only 54% met hospital guidelines and 21% initiated
breastfeeding, compared with 79% who met guidelines and
45% who initiated breastfeeding in 2016.

Overall, our cohort of women with OUD who met hospi-
tal breastfeeding guidelines were overwhelmingly of non-
Hispanic white race (88%), received public insurance (94%),
had high rates of co-occurring psychiatric diagnoses (70%),
and smoked cigarettes during pregnancy (77%). More than
half of mothers had a diagnosis of hepatitis C (62%). Just over

half received methadone (54%) as the primary medication
treatment for their OUD, and the remainder received bupre-
norphine (46%) at the time of delivery. Table 2 presents the
characteristics of the sample, comparing opioid-exposed
mother-infant dyads who chose to initiate breastfeeding and
continue until hospital discharge with those who did not.

Table 3 presents the results of our unadjusted and adjusted
models. In the unadjusted logistic regression models, maternal
buprenorphine treatment (versus methadone) was positively

FIG. 1. Schema of breastfeeding initiation, continuation, and exclusivity until discharge, 2006–2016.

FIG. 2. Trends in breastfeeding eligibility, initiation, and continuation among 924 opioid-exposed mother-infant dyads,
January 2006–December 2016.
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associated, and infant preterm birth <34 weeks (versus ‡37
weeks) and low birth weight <2,500 g (versus ‡2,500 g) were
negatively associated with breastfeeding initiation, but these
did not reach significance in our final adjusted model. In ad-
dition, in the first adjusted model (Model 2), maternal white
race was negatively associated with breastfeeding initiation,
but this did not retain significance once delivery year was
added into the model. In the final adjusted model (Model 3),
deliveries of infants born after 2013 were positively associated
with breastfeeding initiation. In the final model, there was a
2.84 times greater odds (95% CI 1.64–7.93) of breastfeeding
initiation among dyads cared for at BMC from 2013 to March
2015 after our NAS quality collaborative had been developed
and 2.60 times greater odds (95% CI 1.51–4.50) of breast-
feeding initiation among dyads delivered from April 2015
to December 2016 after guidelines relaxed restrictions on
breastfeeding eligibility and breastfeeding education among
opioid-exposed dyads was promoted, compared to dyads de-
livered between 2006 and 2009.

With respect to breastfeeding continuation until infant
discharge, in our unadjusted models, private insurance was

positively associated, but did not reach significance in our
multivariable models. In the final adjusted model, longer
duration of infant’s hospitalization in days (aOR 0.94, [95%
CI 0.92–0.97]) and cesarean section delivery (versus vaginal)
(aOR 0.33, [95% CI 0.19–0.57]) were associated with lower
odds of breastfeeding continuation. With respect to delivery
year, delivering between January 2013 and March 2015 was
positively associated with breastfeeding continuation (aOR
3.11, [95% CI 1.29–7.55]), compared to delivering in 2006–
2009.

In our sensitivity analysis evaluating the four different
study periods, there were statistically significant differences
in maternal age, race/ethnicity, psychiatric conditions and
treatment, medication for addiction treatment, and infant
length of stay (Supplementary Table S1; Supplementary Data
are available online at www.liebertpub.com/bfm). However,
only for type of maternal opioid agonist treatment during
pregnancy could a plausible mechanism for effect modifi-
cation be hypothesized. In the middle of our study period, the
results of a multicenter randomized control trial were pub-
lished finding improved neonatal withdrawal outcomes using

Table 2. Maternal and Infant Characteristics by Breastfeeding Initiation and Continuation Status

Among Eligible Mother-Infant Dyads at Boston Medical Center 2006–2016

Initiated breastfeeding, n (%) Continued to discharge, n (%)

No (n = 281) Yes (n = 283) pa No (n = 129) Yes (n = 190) pa

Delivery year [n (%)] <0.001 0.001
01/2006–12/2009 88 (31.3) 49 (17.3) 27 (20.8) 22 (11.8)
01/2010–12/2012 100 (35.6) 82 (29.0) 27 (20.8) 55 (29.4)
01/2013–03/2015 39 (13.9) 67 (23.7) 17 (13.1) 50 (26.7)
04/2015–12/2016 54 (19.2) 85 (30.0) 59 (45.4) 60 (32.1)

Maternal pregnancy characteristics [n (%)]
Age 0.66 0.67

<25 years 69 (24.6) 78 (27.6) 31 (23.9) 51 (27.3)
25–34 years 181 (64.4) 172 (60.8) 83 (63.9) 110 (58.8)
‡35 years 31 (11.0) 33 (11.7) 16 (12.3) 26 (13.9)

Non-Hispanic white race/ethnicity 253 (90.0) 241 (85.2) 0.08 115 (88.5) 155 (82.9) 0.17
Public insurance (Medicaid) 266 (95.3) 255 (93.4) 0.43 125 (97.7) 163 (91.1) 0.06
Any hypertension 34 (12.1) 38 (13.5) 0.63 32 (24.6) 33 (17.7) 0.13
Any diabetes 38 (13.5) 36 (12.7) 0.78 36 (27.7) 28 (15.0) 0.006
Any smoking 231 (82.8) 200 (71.2) 0.005 96 (74.4) 131 (70.8) 0.73
Opioid agonist therapy 0.002 0.32

Methadone 169 (60.1) 134 (47.3) 65 (50.0) 83 (44.4)
Buprenorphine 112 (39.9) 149 (52.7) 65 (50.0) 104 (55.6)

Any psychiatric diagnosis 192 (69.3) 201 (71.5) 0.57 97 (74.6) 138 (74.6) 0.99
Any psych medication 136 (48.4) 112 (39.6) 0.04 61 (46.9) 71 (38.0) 0.11
Hepatitis C diagnosis 197 (70.4) 149 (53.0) <0.001 72 (55.8) 94 (50.5) 0.21
Mode of delivery 0.06 <0.001

Vaginal 167 (59.4) 190 (67.1) 64 (49.2) 135 (72.2)
Cesarean 114 (40.6) 93 (32.9) 66 (50.8) 54 (27.8)

Infant characteristics [n (%)]
Gestational age 0.006 0.92

£33 6/7 weeks 13 (4.6) 10 (3.5) 5 (3.9) 6 (3.2)
34 0/7–36 6/7 weeks 37 (13.2) 16 (5.7) 8 (6.2) 13 (7.0)
‡37 0/7 weeks 231 (82.2) 257 (90.8) 117 (90.0) 168 (89.8)

Birth weight (grams) 0.006 0.20
<2500 59 (21.0) 35 (12.4) 21 (16.2) 21 (11.2)
‡2500 222 (79.0) 248 (87.6) 109 (83.9) 166 (88.8)

Length of stay (days) [Mean (SD)] 20.6 (12.2) 17.6 (11.5) 0.002 20.9 (12.7) 15.0 (9.5) <0.001

aChi-squared for categorical variables, t-test for continuous variables.
SD, standard deviation.
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buprenorphine compared with methadone.18 This likely
contributed to the increased buprenorphine use during preg-
nancy at our institution, from 20% before 2010 to over 50% in
2015–2016 (Supplementary Table S1). Given this plausible
mechanism for effect modification, an interaction term
comparing type of medication treatment and study period
was added to the model, which was found to be significant in
the model of breastfeeding initiation only. Thus, four strati-
fied models by period for breastfeeding initiation were
evaluated. During the first study period between 1/2006 and
12/2009, mothers receiving buprenorphine had 4.5 times the
odds of initiating breastfeeding compared with moms re-
ceiving methadone. After 2010, there was no significant
difference in breastfeeding initiation by type of medication
treatment (Supplementary Table S2).

Discussion

In our study of more than 500 opioid-exposed mother-
infant dyads who met institutional criteria for breastfeeding,
only half initiated and a third continued breastfeeding until
their infant’s discharge. These rates increased over the study
period in the setting of multiple revisions in hospital breast-
feeding guidelines and concerted efforts to improve breast-
feeding support for mothers with OUD. Hospital-level changes
and initiatives, measured using delivery year as a proxy, were
most strongly associated with breastfeeding initiation. After
adjusting for delivery period, cesarean delivery and length of
stay were the only characteristics predictive of breastfeed-
ing continuation, while other characteristics associated with
breastfeeding among non-opioid exposed populations, in-
cluding race and gestational age, and factors associated with
OUD such as type of opioid agonist medication and hepatitis
C status were not.

While the rates of breastfeeding improved at our institution
over time, starting at 38% in 2006 and increasing to 56% in
2016, these rates remain significantly lower than national
estimates for all mothers of greater than 80%.19 Even more
stark was the rate of breastfeeding exclusivity of 6% at the
time of infants’ discharge, which is considerably lower than
the national estimate for all mothers of 40% at 3 months.19

These suboptimal rates occurred within a Baby-Friendly
designated hospital, with long standing adoption of breast-
feeding support practices. Rates of breastfeeding among
opioid-exposed dyads at our institution fit within the range of
previously published U.S.-based studies on opioid-exposed
dyads, all based on dyads from a single hospital, clinic, or
addiction treatment program, with ranges of breastfeeding
initiation of 24–81%.20–23 This wide range is similar to
published studies from Canada and Europe, with initiation
rates ranging from 17% to 77%.4,24–28 Fewer studies have
reported data on continuation of breastfeeding until or past an
infant’s hospital discharge, but published rates range from
11% to 66%.20,23,26,29

Given the substantial health benefits for infants with NAS
who receive breast milk, identification of factors associated
with breastfeeding success in this vulnerable population
represents a key opportunity for improved infant outcomes.
In our multivariable model, hospital characteristics, measured
using delivery year as a proxy, were the strongest predictor of
breastfeeding initiation, suggesting that the hospital environ-
ment can have a substantial impact. We speculate that the

confluence of expanded criteria for encouraging breastfeeding
for pregnant women with OUD, hospital QI efforts to improve
outcomes for infants with NAS, and structured, face-to-face
prenatal breastfeeding education at our multidisciplinary pre-
natal clinic have contributed to the increasing breastfeeding
rates over the past decade.

The creation and updating of breastfeeding eligibility
guidelines over time required collaboration of investment
across multiple disciplines. Decisions to update the guide-
lines were prompted by frustration or lack of clarity in current
practice. Professional organization guidelines recommend a
range of time between 30 and 90 days without illicit drug use
before delivery, as the current literature does not conclusively
support one time period over another.5,7 We hypothesize that
the process of reviewing and updating the guidelines to relax
restrictions in illicit use from 90 days before delivery down to
30 days before delivery led to engagement by staff and fur-
ther education on the importance of breastfeeding in this
population, which translated to a more supportive hospital
culture focused on breastfeeding success.16 Grossman and
colleagues recently changed their breastfeeding guidelines to
encourage breastfeeding among all mothers with OUD who
had no measure of illicit drug use at the time of delivery only.
They found, as we did, that changes in guidelines led to
substantial increases in breastfeeding, as infants receiving at
least 50% breast milk at the time of discharge increased from
20% to 42%.23 Additional research is needed to understand
the impact of discouraging women who may be motivated
to breastfeed, but do not meet strict hospital breastfeeding
guidelines based on illicit use before delivery. There is a
need to carefully balance the benefits of in-hospital breast-
feeding initiation in reducing NAS severity, with concern
for potential postpartum illicit drug use in mothers recently
in recovery.

In addition, our involvement with a statewide QI effort
yielded a heightened level of engagement by our hospital to
improve the care of opioid-exposed mother-infant dyads. Our
team focused on improvements in prenatal education, con-
tinued skin-to-skin care, rooming-in, and lactation support
after the mothers are discharged. Our success in promoting
these efforts was aided by our multidisciplinary QI team and
a dedicated, comprehensive prenatal care model where pre-
natal education efforts could be concentrated, rather than
requiring education across multiple providers and practices.
Unfortunately, our institution did not track individual receipt
of prenatal education and was not able to make comparisons
to evaluate our educational interventions at an individual
level. Crook and colleagues, however, evaluated the impact
of Baby-Friendly status and a three-session, group-based,
prenatal education program for pregnant women with OUD
on the breastfeeding rates at their institution. They found no
statistically significant differences in rates of any breast-
feeding among the three groups, but may not have been un-
derpowered to see an effect.30

We found that the proportion of women receiving bupre-
norphine treatment at delivery increased during the study
period, likely influenced by changing prescribing patterns
following the results of a study that showed improved neo-
natal outcomes with buprenorphine.18 In our sensitivity
analysis, buprenorphine treatment was associated with in-
creased odds of breastfeeding initiation compared to metha-
done treatment in the earliest study period, but this finding
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was not significant in later years or in the final multivariable
model. This finding is consistent with some,31 but not all
previous studies of opioid-exposed mother-infant cohorts.4 In
our cohort, it is also possible that some of this effect is due to
unmeasured confounders of maternal addiction severity, rather
than the difference in the treatment medications themselves,32

as methadone treatment has been the preferred treatment op-
tion for mothers who have struggled in their recovery during
pregnancy at our institution.33 Thus, the decision to not initiate
breastfeeding may have been more related to length of time in
treatment or time since last relapse, which are markers for
stability in recovery.34 In addition, before 2001, the American
Academy of Pediatrics did not recommend breastfeeding for
mothers taking more than 20 mg of methadone, which ex-
cluded the majority of women receiving methadone treatment
for OUD.35 Misperceptions about the safety profile of breast-
feeding while taking methadone may persist.

With respect to maternal and infant characteristics, only
cesarean section and increasing length of infant’s hospitali-
zation were negatively associated with breastfeeding con-
tinuation, while a host of other maternal demographic and
medical factors were not. We hypothesize that, in the opioid-
exposed population, factors that contribute to breastfeeding
initiation and continuation are even more complex than the
non-opioid exposed population, and many of these factors
may not have been captured in our analysis. For example,
among opioid-exposed dyads, the time each mother spends at
the infants’ bedside after her discharge, while her infant is
still admitted, performing skin-to-skin and directly breast-
feeding depended on various factors, including competing
demands from treatment programs.36 Next, breastfeeding
success may be dependent on an infant’s ability to latch
successfully, which can be impaired if withdrawal symptoms
are severe.37 In addition, rates of prior trauma in the form of
domestic violence and/or sexual abuse among women with
OUD are high, which may adversely affect views and success
of breastfeeding.38,39 Finally, negative staff perceptions and
stigma toward mothers with OUD, even in our Baby-Friendly
institution with rooming-in for opioid-exposed dyads and a
prenatal clinic caring for pregnant women with OUD, may
have led mothers to feel less welcome at the bedside and
contributed to early discontinuation of breastfeeding.

Limitations

Our retrospective cohort comes from a single-site, urban
academic center, with a unique multidisciplinary prenatal
program and large volume of infants with NAS, which may
limit the generalizability of our findings; however, existing
studies also predominately come from single centers. We
were not able to closely track process measures that were part
of our breastfeeding initiatives such as maternal receipt of
active or passive prenatal education, staff and parent percep-
tions of breastfeeding, time spent in skin-to-skin or rooming-in,
and lactation specialist support following maternal discharge.
Rather, since these changes took place at a hospital level, we
relied on delivery period as a proxy measure for these initia-
tives. At our institution, delivery period was a good proxy for
hospital-level initiatives because of the dedicated prenatal
clinic caring for mothers with OUD, ensuring prenatal ed-
ucation, and policy-driven newborn practice with a small
number of providers involved, ensuring practices were

universally adopted. Other factors that also contribute to
breastfeeding success that we did not measure included
breastfeeding intent, measures of infant’s ability to latch
and feed, or impact of a previous breastfeeding experience.
Despite these limitations, we were able to track breastfeeding
initiation, continuation, and exclusivity among a large sample
of opioid-exposed dyads over a relatively long time period.
We were also able to examine a diverse range of maternal
and infant factors, including opioid agonist received during
pregnancy.

Conclusion

Given the current opioid epidemic and specific health
benefits of breastfeeding opioid-exposed infants, this study
serves as an early investigation of hospital-, maternal-, and
infant-level predictors of initiation and continuation of breast-
feeding. Focusing on implementation of hospital guidelines that
encourage breastfeeding among opioid-exposed mother-infant
dyads, and specialized programs to support breastfeeding
among this population may have the most impact on improving
low initiation and continuation rates among women with OUD.
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