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CEUBreastfeeding Outcomes After Oxytocin Use During
Childbirth: An Integrative Review
Elise N. Erickson, CNM, MS, Cathy L. Emeis, CNM, PhD

Introduction:Despite widespread use of exogenous synthetic oxytocin during the birth process, few studies have examined the effect of this drug
on breastfeeding. Based on neuroscience research, endogenous oxytocin may be altered or manipulated by exogenous administration or by block-
ing normal function of the hormone or receptor. Women commonly cite insufficient milk production as their reason for early supplementation,
jeopardizing breastfeeding goals. Researchers need to consider the role of birth-related medications and interventions on the production of milk.
This article examines the literature on the role of exogenous oxytocin on breastfeeding in humans.

Methods: Using the method described by Whittemore and Knafl, this integrative review of literature included broad search criteria within the
PubMed, Cumulative Index to Nursing and Allied Health Literature (CINAHL), Cochrane, and Scopus databases. Studies published in English
associating a breastfeeding outcome in relation to oxytocin use during the birth process were included. Twenty-six studies from 1978 to 2015 met
the criteria.

Results: Studies were analyzed according to the purpose of the research, measures and methods used, results, and confounding variables. The
26 studies reported 34 measures of breastfeeding. Outcomes included initiation and duration of breastfeeding, infant behavior, and physiologic
markers of lactation. Timing of administration of oxytocin varied. Some studies reported on low-risk birth, while others included higher-risk ex-
periences. Fifty percent of the results (17 of 34measures) demonstrated an association between exogenous oxytocin and less optimal breastfeeding
outcomes, while 8 of 34 measures (23%) reported no association. The remaining 9 measures (26%) had mixed findings. Breastfeeding intentions,
parity, birth setting, obstetric risk, and indications for oxytocin use were inconsistently controlled among the studies.

Discussion: Research on breastfeeding and lactation following exogenous oxytocin exposure is limited by few studies and heterogeneousmethods.
Despite the limitations, researchers and clinicians may benefit from awareness of this body of literature. Continued investigation is recommended
given the prevalence of oxytocin use in clinical practice.
J Midwifery Womens Health 2017;62:397–417 c© 2017 by the American College of Nurse-Midwives.
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INTRODUCTION

While increasing numbers of women are breastfeeding their
newborns at birth, the ability to maintain breastfeeding may
be affected by factors contributing to maternal milk pro-
duction. This is reflected by the Centers for Disease Con-
trol and Prevention (CDC) 2016 Breastfeeding Report Card,
which shows that while 81.1% of women initiate breastfeed-
ing after birth, only 44.4% of women are still exclusively
breastfeeding at 3 months, falling to 22.3% of infants by the
6-month target.1 Common reasons for early cessation of ex-
clusive or any breastfeeding is the perception of insufficient
milk supply2,3 and the early introduction of formula.4,5 There-
fore, factors that may influence physiologic milk production
are compelling targets for translational research.

Understanding possible causes of suboptimal breastfeed-
ing may have implications for improving maternal and in-
fant health. Infants receiving formula or solid foods before
6 months of age are at increased risk for acute and chronic
illnesses, as well as sudden infant death syndrome.6 The
number of infant deaths potentially preventable by meeting
breastfeeding goals are estimated upwards of 700 annually.7,8
Furthermore, a growing body of literature is examining the
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long-term effect of breastfeeding on maternal health. Women
who have no breastfeeding history have poorer indices of car-
diovascular health in later life.9 Another study used a simula-
tionmodel to estimate the impact of suboptimal breastfeeding
on many maternal health outcomes, reporting a potential an-
nual excessmortality of 3340 deaths andmore than $14 billion
in costs in the United States due to premature death.7

Milk production and successful breastfeeding require
oxytocin-driven neuroendocrine pathways that are primed
by pregnancy and the process of childbirth.10 Endogenous
oxytocin function is essential for onset of lactation and milk
ejection in mammals.11 Manipulation of oxytocin in experi-
mental animal models can lead to deficits in lactation, ma-
ternal behavior, and abnormal behavioral development of
offspring.12,13 Oxytocin is commonly administered inmodern
maternity care for labor augmentation, induction of labor,14
and to minimize or treat uterine bleeding in the third stage of
labor.15 There is evidence that exogenous oxytocin can pass
through the placenta and into fetal circulation.16 Therefore,
depending on the timing of administration, this synthetic hor-
mone and neurotransmitter could affect neonates as well as
women.

The significance of these questions relate to the extensive
use of oxytocin in practice. Estimates of induction of labor,
typically involving exogenous oxytocin, range from 23% to
29% of births17,18 but may be in the range of 31% to 42% in
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✦ Oxytocin administration during childbirth is widespread; few studies have investigated the effects of this on breastfeeding,
and most of these have not directly studied the relationship.

✦ The effect of exogenous oxytocin on breastfeeding has been measured through infant breastfeeding behavior, physiologic
lactation, maternal initiation, and duration or exclusivity of breastfeeding.

✦ While oxytocin administration has an important role in modern maternity care, potential effects on lactation should be
explored more, as the research on breastfeeding outcomes is incomplete.

some settings, based onUSdata.19,20 Amongwomenwho start
labor spontaneously, augmentation of labor with oxytocin due
to slow progress is also frequent,20 though exact national rates
are not published. Epidural analgesia is also associated with
induced and augmented labor, with more than 75% of women
using epidural analgesia undergoing induction or augmenta-
tion, according to 2008 CDC data.21 During cesarean birth,
accounting for 32.7% of births,18 oxytocin is administered af-
ter extracting the placenta to slow bleeding.15 Finally, to help
minimize bleeding, the World Health Organization (WHO)
promotes prophylactic administration of oxytocin as the stan-
dard of care following vaginal birth.15 It is also a mainstay
treatment for postpartum hemorrhage.

Despite widespread use of oxytocin and the importance
of the physiology of oxytocin for successful lactation, clinical
studies have rarely explored long-term effects on women and
infants, such as breastfeeding outcomes.22,23 The purpose of
this integrative review is to understand 1) what breastfeeding
outcomes (maternal or infant) have been reported following
any clinical oxytocin administration and 2) any patterns in the
published results to better inform future research.

METHODS

An integrative approach described by Whittemore and Knafl
informed the procedure for this review, as a preliminary litera-
ture search revealed significant heterogeneity in methods and
outcomes among relevant studies.24 We were unable to iden-
tify articles synthesizing the body of literature regarding oxy-
tocin administration in humans and breastfeeding outcomes.
The complexity of this question is owed to both the various
indications and timing of oxytocin use during the birth pro-
cess and the multifactorial nature of breastfeeding and lacta-
tion research outcomes. In an effort to capture all possible oxy-
tocin administration during the birth process, our review in-
cluded intrapartum oxytocin and/or third-stage labor admin-
istration. Breastfeeding outcomes were defined as any mater-
nal and infant breastfeeding-related measure.

Literature Search

Due to the exploratory nature of this investigation, the ap-
proach included broad search terms and no limits on pub-
lication date. We performed a Boolean search (as shown in
Table 1) of PubMed Medical Subject Heading (MeSH) terms
including: 1) “oxytocin,” “labor (induced),” “labor (obstet-
ric),” “labor stage (third),” or “epidural analgesia”; and 2)
“breastfeeding,” “feeding behavior,” “lactation,” or “lactation

(disorder),” yielding 1847 results after limiting to human
studies. A duplicate search in the Cumulative Index to Nurs-
ing and Allied Health Literature (CINAHL) yielded 268 cita-
tions (“infant behavior” substituted for “feeding behavior”).
A total of 2115 abstracts (including duplicates) were scanned
for inclusion by 1) data-based studies published in English
and 2) noting oxytocin administration and a breastfeeding
outcome (maternal or infant). If a potential match did not
mention oxytocin administration in the abstract, the full text
was reviewed in detail. Induction of labor studies not evaluat-
ing oxytocin specifically were excluded, as well as studies as-
sessing infant bottle feeding. The resulting group consisted of
26 studies published between 1978 and 2015.

Data Evaluation

Significant heterogeneity in the study objectives, design, and
outcomes complicated the evaluation of this body of litera-
ture. Themajority of the studies were descriptive or secondary
analysis reports (either prospective or retrospective); how-
ever, one randomized controlled trial, 2 quasi-experimental
studies, and 2 case-control studies also made up the
sample.

While studies in this review considered oxytocin exposure
during birth with at least one breastfeedingmeasure, most did
not set out to study this relationship. Many noted the associ-
ation between oxytocin and breastfeeding as a subanalysis of
the primary aim or as a covariate or control for another objec-
tive. We identified 3 groups of research objectives within the
sample studies. Only 9 studies examined the effect of oxytocin
use on breastfeeding. Four studies examined factors (general
health and obstetric) associated with delayed lactogenesis and
poor breastfeeding generally. In these reports, use of oxytocin
was among many variables considered. The largest group of
studies, however, sought to understand broad outcomes of
specific obstetric interventions: epidural analgesia (n = 4),
medication use (n = 3), active management of third-stage la-
bor (AMTSL) (n = 1), or as part of an induction of labor
(n = 5). These studies included a breastfeeding measure
among other outcomes.

Time point of oxytocin administration varied among the
studies, illustrated in Figure 1. The majority considered intra-
partum oxytocin administration only. Four of these assessed
the postpartum dose of oxytocin as well.25–28 Another 3 stud-
ies mention that oxytocin was routinely given postpartum but
was not included in the analysis in terms of exposure.29–31
Three other studies addressed the third-stage issue generally
by reporting “increased need for postpartum uterotonics”
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Table 1. Search Strategy for Oxytocin Use During Birth and Breastfeeding

Database Search Terms (MeSH and Keyword) Results

Unique Studies

Included
PubMed Oxytocin, labor (induced), labor (obstetric), labor stage (third),

epidural analgesia AND breastfeeding, feeding behavior, lactation,

lactation disorder

598 14

Lactogenesis (keyword) 131 3

Labor (induced) AND oxytocin 1118 4

CINAHL Oxytocin, labor (induced), obstetric care, labor stage (third), epidural

analgesia AND breastfeeding, infant behavior, lactation, lactation

disorder

89

Lactogenesis 54 1

Labor (induced) AND oxytocin 125 0

Cochrane Induced labor AND breastfeeding 13 0

Active management (third stage) labor 1 1

Scopus 1

Hand check of reference

lists

1

Total 26

Abbreviation: CINAHL, Cumulative Index to Nursing and Allied Health Literature.

Figure 1. Number of Studies by Time Point of Oxytocin Exposure
and Type of BreastfeedingMeasures Reported

MaternalMeasures of Breastfeeding (Initiation orDuration
of Breastfeeding, Physiology of Lactation).
Infant Measures of Breastfeeding (Infant Feeding
Behavior).
Both Maternal and Infant Measures.

Abbreviations: AOL, augmentation of labor; IOL, induction of labor; PP, postpartum
prophylaxis.

(ie, oxytocin and other medications),32–34 or commenting on
the relationship of postpartum hemorrhage and breastfeeding
outcomes.35

Breastfeeding outcomes included maternal behaviors like
initiation, duration of breastfeeding, measures of physio-
logic milk production (eg, hormones, lactogenesis), and in-
fant breastfeeding behavior. A total of 34 measures in the 26
studies were examined in relationship to oxytocin use as il-
lustrated in Figure 2. Some studies reported more than one
outcome in the findings. Due to the variety of study objec-
tives, methods, and outcomes used in the sample, rigor of
the studies was not evaluated by a standardized rubric or
score. Instead, we addressed quality of the studies by assess-
ing and synthesizing themes that may introduce bias or limit
generalizability.

RESULTS

Breastfeeding Outcomes

No primary study outcome associated oxytocin use with a
more favorable breastfeeding outcome. Data were arranged
into 3 categories: 1) use of oxytocin (intrapartum and/or post-
partum) and a less optimal breastfeeding outcome, 2) no
association, or 3) having mixed findings. Results were la-
beled mixed if they were the subanalyses of the primary aim
of the study or significance was seen in certain subgroups
of the sample (ie, primiparas). Of the 34 measures reported
in the studies, 50% found oxytocin use was associated with a
less optimal breastfeeding outcome (n = 17). Mixed or qual-
ified support of less optimal outcomes was reported by 26%
(n = 9), and 23% showed no differences in breastfeeding out-
comes with oxytocin use or not (n = 8). Table 2 lists the mea-
sures, statistical data, and information about the study design
and limitations.

Initiation of Breastfeeding

Eleven studies examined associations between breastfeeding
initiation and oxytocin administration; 7 studies reported on
initiation only.28,32,33,36–39 Initiation of breastfeeding was de-
fined by various time points ranging from 10 minutes after
birth through 7 days postpartum. An additional 4 studies re-
ported duration measures as well as initiation measures of
breastfeeding.30,40–42

Four of these 11 studies were generated from large
data sets and controlled for multiple covariates in their
analyses.28,32,33,36 Two noted delay in initiation of breastfeed-
ing following induction of labor and elective induction of la-
bor in Latin American countries.32,33 Another reported lower
breastfeeding rates at hospital discharge following AMTSL in
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Figure 2. Number ofMeasures by Direction of Findings Reporting Relationship Between Oxytocin Use and BreastfeedingOutcomes

Measures Showing Less Optimal Breastfeeding Outcome With Oxytocin Use.

Measures Reporting Mixed Findings: Less Optimal Outcome With Oxytocin Use in Subgroup Analysis.

Measures Reporting No Association Between Oxytocin and Breastfeeding.

theUnited Kingdom.28 In this study, after controlling formul-
tiple intrapartum factors and examining a subgroup ofwomen
with low-risk, physiologic labors, AMTSL was still associated
with an approximate 7% reduction in breastfeeding at 2 days
postpartum.

However, the study by Prendiville,39 the only random-
ized controlled trial in the sample, did not find an as-
sociation between AMTSL and breastfeeding at hospital
discharge. This study is limited by a lack of fidelity to the ran-
domization; only 403 of 849 participants allocated to physio-
logic management had it performed. In addition, the physio-
logic group was also more likely to put the newborn to breast
10 minutes after birth per midwives’ recommendation.

Brown and Jordan42 also did not find thatAMTSL affected
rates of breastfeeding initiation in a self-report study of breast-
feeding and administration of postpartum oxytocin.42 How-
ever, they did report a reduction in duration of breastfeeding
at both 2 and 6 weeks postpartum among participants who
had AMTSL. The most often reported reasons for cessation
were pain, difficulty, and embarrassment compared towomen
who had physiologic management. This study did not control
for prenatal intentions to breastfeed.

Altogether, the definition of initiation of breastfeeding
was variable but appeared to reflect the first several postpar-
tum days. Five papers associated delayed initiation of breast-
feeding with induction or augmentation of labor compared to
spontaneous labor or no augmentation (postpartum use not
reported)30,32,33,37 or postpartum administration of oxytocin
compared to expectant management.28 Mixed findings were
reported in 3 studies.36,40,41

Duration of Breastfeeding

Eight studies examined duration of breastfeeding. This was
defined as the time of breastfeeding cessation,25 report of ex-
clusive breastfeeding at 3 months after birth,30,31 at 6 weeks
postpartum,42,43 or breastfeeding at 8 weeks.26,40,41 Shorter
duration or exclusivity of breastfeeding was associated with
intrapartum oxytocin use by 4 studies compared to sponta-
neous labor25,26,30,31 and with postpartum use in the study by
Brown and Jordan.42 Two reports hadmixed findings ondura-
tion of breastfeeding.40,43 One paper reported no difference.41

The total dosage of oxytocinwas examined in terms of du-
ration of breastfeeding by 2 authors. Both Gu et al26 andOlza-
Fernandez31 noted that higher levels of exposure to oxytocin
during the birth process were associated with reduced exclu-
sive breastfeeding at 2 and 3months postpartum, respectively.
Additionally, the participants in the study by Dozier et al25
most likely to cease breastfeeding by one month postpartum
were those with both epidural analgesia and oxytocin expo-
sure during labor (HR, 1.34; 95% confidence interval [CI],
1.00-1.79).25 Women with epidural analgesia in this study
were more likely to have oxytocin administered during labor
(58.8% vs 38.3%, P � .01). Breastfeeding was not analyzed by
total dosage specifically in this study, but this may imply that
women with epidural analgesia had more need for oxytocin
administration, possibly representing higher total dosage.

Physiology of Lactation

Eight studies examined breastfeeding as a measure of phys-
iologic milk production. Six of these examined lactogenesis
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onset, consistently defined by maternal report of breast
fullness by 72 hours postpartum.34,35,44–47 Three studies
reported no association between lactogenesis and synthetic
oxytocin use during labor.44,46,47 Three papers reportedmixed
findings.34,35,45 None of these studies’ primary aim was to
examine the role of synthetic oxytocin on lactogenesis; thus,
these findings were the result of subanalyses or covariate data.
All of these studies were prospectively conducted and sam-
pledmixed populations regardingmodes of birth (eg, vaginal,
cesarean, instrument assisted) and use of analgesia. None
reported information on postpartum oxytocin exposure.

Augmentation of labor with exogenous oxytocin
(compared with no oxytocin) was associated with de-
layed lactogenesis in a bivariate analysis by Dewey et al34
(P � .05) but not in regression analysis. Matias et al45 found
a marginal association with labor augmentation in bivariate
analysis as well (P � .10), but adjusted analyses found only
low Apgar score predicted delayed lactogenesis. Nommsen-
Rivers et al35 found no difference in delayed lactogenesis
with oxytocin administration for induction or augmentation
compared to women who had none. Postpartum oxytocin
use was not considered by these studies, except as implied
by Dewey et al, noting that women receiving “postpartum
hemorrhage medications” were more likely to have delayed
lactogenesis (26% compared to 16%, P � .10).

The final 2 maternal studies examined physiologic re-
sponse by measuring hormone levels in maternal plasma
in relation to oxytocin use. Jonas et al27 examined phys-
iologic response to exogenous oxytocin during birth via
blood samples collected during a breastfeeding session 2
days postpartum.Maternal oxytocin and prolactin levels were
measured; however, this was not reported in relationship
to any clinical marker of lactation (ie, lactogenesis). They
further demonstrated an inverse relationship (r = −.495,
P = .02) between the total dosage administered during la-
bor and level of oxytocin found in women’s blood at 48 hours
during breastfeeding (n = 61). Prolactin levels in women
who received third-stage prophylaxis with oxytocin (n = 13)
were lower compared to the 20 women who received no
oxytocin.

Gu et al26 measured exclusivity of breastfeeding as well
the level of plasma oxytocin in maternal blood at 2 months
postpartum. The authors found higher levels of oxytocin
in women exposed to higher collective dosages of oxytocin
(intrapartum and postpartum), which were also linked to
higher likelihood of formula or nonexclusive breastfeeding at
2 months.

Infant Behavior

In relationship to oxytocin administration, authors exam-
ined prefeeding behaviors,48 Primitive Neonatal Reflexes,29,31
the Widström 9 stages of instinctive newborn behavior
after birth,49 suboptimal infant breastfeeding behavior as
measured by the Infant Breastfeeding Assessment Tool,34,35,45
and finally, the Premature Infant Breastfeeding Behavior
Scale.50

Four infant studies reported a significant negative rela-
tionship between oxytocin used for induction or augmenta-
tion of labor and infant behaviors or feeding-related reflexes

in healthy newborns. Three of these found that higher dosages
of oxytocin predicted lower infant behaviors,31,48,49 while one
did not.29 Radzyminski50 reported that term infants undergo-
ing oxytocin-induced labor scored below themean for breast-
feeding behavior on the Premature Infant Breastfeeding Be-
havior Scale; however, no statistics were provided. In contrast,
oxytocin exposure did not associate with differences between
groups on the Infant Breastfeeding Assessment Tool when as-
sessed during the first week.34,45

Questions about the generalizability of the infant-focused
studies arise from the variation in the measurement of neona-
tal behavior. The Primitive Neonatal Reflex tool has not been
widely used in clinical breastfeeding assessment,29 but these
innate reflexes (eg, hand to mouth, finger flexion and ex-
tension, gazing, head turning, bobbing, sucking, swallowing)
relate to behaviors necessary to locate the maternal breast,
latch, and suckle unassisted. The study by Bell et al48 recorded
“prefeeding” behaviors, which are a subset of reflexes more
associated with feeding (eg, hand to mouth, rooting, suck-
ing on hand). Brimdyr et al49 video-recorded the first hour
of skin-to-skin contact following birth and reported theWid-
ström stages, which lead to unassisted suckling at the breast
by the newborn when placed skin-to-skin with the mother
during this period. Conversely, the Infant Breastfeeding As-
sessment Tool is a validated measure that assesses an in-
fant’s breastfeeding mechanics.34 This measure evaluates 4
behaviors—readiness, rooting, latching, and sucking—on a
12-point scale; these measures were used for infants be-
yond the immediate birth period. While it may imply neu-
robehavioral organization, it is also influenced by position-
ing and maternal efforts to assist her infant, as the infants
are not assessed for unassisted latching as during Widström
stages.

Overall, the body of literature reports breastfeeding out-
comes from birth through several months postpartum in-
cluding mothers’ and infants’ experiences. Notably, only 3
studies31,34,45 measured both maternal and infant factors.
While the results do demonstrate various statistical associa-
tions, generalizability of these findings may be affected by the
aim of the study or limitations of study setting, sample, and
control of confounding variables.

Setting

The majority of studies originated in Western Europe and
Australia (n = 15) and the United States and Canada (n =
8). A minority of studies were in the developing world (n
= 4). Three of these utilized large international data sets
from the WHO Global Survey,32,33,36 2 of which, conducted
by Guerra et al32-33, addressed 2 different questions within
Latin America (induction of labor and elective induction
of labor).

Five studies described “baby-friendly” or early skin-to-
skin practices following birth.25,27,29,31,49 In the report by Bell
et al,48 neonates went to a warmer after birth, per hospital
routine. This study utilized an open crib for observation of
prefeeding behavior at 40 minutes of life, in contrast to the
other 3 early infant behavior studies that reported observa-
tions while the neonate remained in physical contact with the
mother. Despite these differences, the infant behavior studies
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did report similar diminished feeding-related behavior asso-
ciated with oxytocin use.

Setting of the studies is important as likelihood of use of
exogenous oxytocin during birth, and the promotion of early
breastfeeding best practices, would affect outcomes related to
this study question. Studies observing low rates of induction
or augmentation of labor,32,33,36,43,45,46 using lower volumes of
oxytocin for induction of labor (ie, 5 units/500mL),47 or those
that do not report the percentage of the sample exposed44,50
would bemore difficult to compare to populationswith higher
rates. Newborns that had no or interrupted skin-to-skin time
following birth may also have a different breastfeeding course
than others. Standardizing these study elements would be im-
portant for interpreting the findings.

Sample

Parity

Many studies in this review did not control for parity, and 2
did not report parity.30,43 Parity predicted not only breastfeed-
ing differences34,37,44,47 but also risk of oxytocin exposure.29
Dewey et al34 noted that use of oxytocin was greater for prim-
iparous women than multiparous (38% vs 23%), though the
variable was not included in the regression model of delayed
lactogenesis with interactions of parity. Interestingly, of the
studies that foundno association between exogenous oxytocin
and suboptimal breastfeeding, all used a sample of women
of mixed parity. However, 2 studies reported a significant ef-
fect of oxytocin on decreased expression of primitive neonatal
reflexes29 and breastfeeding initiation28 even after controlling
for parity.

Intention to Breastfeed

Three studies linking oxytocin administration to poor breast-
feeding outcomes did not report intentions to breastfeed
among their samples, only initiation and duration.26,30,42 This
factor introduces study bias, as women with strong inten-
tions to breastfeed may persist if difficulties arise. Of the
4 studies that reported risks for delayed lactogenesis, only
2 recorded maternal intentions to breastfeed, which were in-
clusion criteria.34,35 A minority of studies examining inter-
ventions during birth on breastfeeding reported maternal in-
tention to breastfeed38,40,41,46,47 or breastfeeding confidence25;
as such, the risk of bias in the findings for breastfeed-
ing attrition should be considered with this limitation in
mind.

Obstetric Risk Level

Twelve studies focused on a lower-risk sample (eg, vaginal
birth, healthy newborns) versus higher risk (eg, cesarean
birth, preterm birth, neonatal intensive care unit [NICU]
admission). Seven of the 12 low-risk studies’ samples ex-
amined the role of synthetic oxytocin on breastfeeding
as a primary aim, highlighting the outcomes of healthy,
lower-risk women and neonates born vaginally in relation to
oxytocin exposure specifically. For example, the 4 infant be-
havioral studies examining feeding reflexes included healthy
neonates (normal Apgar score and no NICU admission)

born vaginally; all studies controlled for epidural analgesia
use, which was not significantly related to the neonatal
behaviors except for the study by Brimdyr et al.49 While
using a lower-risk sample reduces the risk of confounding
variables contributing to the breastfeeding outcomes, it limits
generalizability to women with more complex courses of
care and surgical birth. However, differences noted among
lower-risk women in breastfeeding strengthen the pos-
sible association of exogenous oxytocin and suboptimal
breastfeeding.

In contrast, the studies examining delayed lactogenesis,
those using the Infant Breastfeeding Assessment Tool, and
outcomes of obstetric interventions included varied levels of
obstetric risks for breastfeeding problems. The effect of this
single intervention of oxytocin is therefore difficult to dis-
cern from the rest. Only 3 studies in these categories focused
on low-risk vaginal birth.25,37,47 Several other studies in these
groups reported low rates of oxytocin use34,45,46 or did not
report the proportion of sample exposed,44 which limit the
interpretation of the findings.

Indications for Synthetic Oxytocin Use

Despite studies in this review stating that healthy or lower-risk
women participated, authors did not routinely report the in-
dications for the use of oxytocin. Various labor-related factors
may drive the use of oxytocin, such as use of epidural anal-
gesia or length of labor. Eight studies examined labor dura-
tion in relation to breastfeeding outcomes. Four of the 8 as-
sociated longer labor with less optimal breastfeeding.34,35,37,50
Notably, 3 of these studies grouped primiparous and mul-
tiparous women together for this analysis, and multiparous
women are more likely to have shorter labors as well as less
difficulty breastfeeding.

Epidural analgesia and oxytocin use are often correlated.21
This finding may be due to the potential for epidural anal-
gesia to lower endogenous oxytocin levels in maternal cir-
culation, which may slow second-stage labor51,52 or lead
to other factors (eg, fetal malposition) that may contribute
to augmentation.51,53 Oxytocin-induced or augmented labor
may be perceived asmore painful, therebywomenopt for neu-
roaxial analgesia.54,55 However, some research has not consid-
ered the specific role of oxytocin when studying the effect of
epidural analgesia on lactation.56

Exogenous oxytocin may be useful in reducing risks as-
sociated with prolonged labor. Breastfeeding problems may
also be associated with longer labors, but researchers should
try to tease apart the role of oxytocin from labor duration.
For example, Nommsen-Rivers et al35 reported an association
between length of labor and prevalence of delayed lactation;
women with spontaneous labors less than 14 hours in dura-
tion had significantly less delayed lactogenesis, 35.7% com-
pared to 57% of women with labors longer than 14 hours. In
contrast, womenwith oxytocinwho labored less than 14 hours
had 47.1% delayed lactogenesis compared to 40.1% of those
who labored greater than 14 hours. However, the authors did
not report the dose of oxytocin nor proportion of labor ex-
posed to oxytocin which limits the analysis. Finally, Matias
et al,45 looking only at primiparas, did not find a relationship
between long labor and delayed lactation.
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Second-stage labor was also examined by 6
studies.34,35,37,43,44,46 Three reported less delayed lactation
in women who pushed for less than 60 minutes compared
to longer second stage34,44,46; however, they included multi-
parous women in their analysis. Data by Rajan43 contrasted
with other study findings; administration of oxytocin was
associated with higher bottle-feeding at 6 weeks postbirth
but only when second stage was less than one hour compared
with greater than one hour when receiving oxytocin.

The primiparas in the Jonas study that evaluated levels
of endogenous oxytocin and prolactin27 had augmentation
of labor due to slow or stalled labor. Therefore, the differ-
ences seen in blood levels of oxytocin may be attributable to
other physiologic differences in thewomenwho required oxy-
tocin administration. However, in this small sample, third-
stage administration was prophylactic, and changes in pro-
lactin following oxytocin administration in this group could
be more directly linked to the drug itself. It is unknown
if women requiring induction or augmentation of labor are
innately different physiologically, which may also impact
breastfeeding.

DISCUSSION

The purpose of this review was to conduct a thorough
exploratory search for research on synthetic oxytocin and
breastfeeding outcomes. No 2 studies were similar enough to
provide results at the level of meta-analysis. Given the varia-
tions in study design, we cannot conclude that oxytocin use
during the birth process contributes to altered breastfeeding
outcomes. However, because many of the studies did show
associations between exogenous oxytocin and less optimal
breastfeeding outcomes, especially in lower-risk samples, this
question deserves more research before ruling out the possi-
bility of an effect.

Exposure to Synthetic Oxytocin

Augmentation of labor tends to occur when labor is already
prolonged. Oftentimes synthetic oxytocin can be infused for
many hours or days during a lengthy induction process. The
availability of the oxytocin receptor in uterine tissue may
be a function of duration and/or the level of oxytocin in
circulation.57,58 Whether oxytocin receptors located in breast
tissue respond similarly to those in uterine tissue has not been
researched directly. However, use of oxytocin in this review
was often reported as a binary outcome rather than a contin-
uous outcome of dosage or duration. Study participants with
minimal augmentation would have been grouped together
with those having significantly longer exposure. Furthermore,
study designs that do not adequately sample women exposed
to oxytocin have more limited generalizability or power to
detect a difference between groups. Consideration of the
duration and dosage of oxytocin rather than a binary outcome
may be more relevant to this line of research.

Measurement of Breastfeeding

As illustrated by this review, the measure of breastfeeding
varies greatly. The only outcome reported with consistency
was the maternal report of timing of lactogenesis. This mea-

sure has been found to be linked to the increased likelihood
of continued breastfeeding.59 Maternal report of breast full-
ness is considered reliable and valid.60 However, significant
variation in the initiation and duration outcomes were a func-
tion of the design, feasibility of the studies as well as the ori-
gin of the data (ie, medical records). The binary nature of
the breastfeeding variable in many of the studies also cannot
consider the women who are partially breastfeeding and sup-
plementing formula or donor milk. Several studies measured
breastfeeding duration via maternal report, one occurring
5 years after birth, leaving room for recall bias.30 While some
research has noted that early exclusive breastfeeding may pre-
dict longer-term outcomes,4 many of these studies did not
include any longitudinal data.

Infant behavioral studies in this review, particularly those
examining the primitive and feeding reflex behaviors of
healthy newborns, did share similarities in design and find-
ings. As explained by the authors, the underpinnings of these
designs rest on the potential for oxytocin to cross the pla-
centa and act within the brain of the newborn either indi-
rectly through feedbackmechanisms (afferent vagus nerve) or
directly by possibly crossing the blood-brain barrier itself or
as an effect of increased lactate levels,49 all of which are hy-
pothesized to alter the behaviors based on animal research
models.61,62

Limitations

This review has clear limitations due to high variability within
the reviewed studies’ designs. It is also not exhaustive; many
elements of statistical analysis and synthesis of other outcomes
(eg, role of cesarean birth or postpartum hemorrhage) were
outside the scope.

Research Implications

Broadly, this review highlights the paucity of literature on this
topic, despite the known physiology of oxytocin and lacta-
tion, frequent use of the hormone in childbirth, and growing
emphasis on improving breastfeeding. Addressing this gap is
possible through 2 main lines of commonmaternal-infant re-
search. First, many studies published on lactation outcomes
do not address the role of oxytocin use during labor and birth
or control for its use.56,63 Second, studies of labor induction
or AMTSL are commonly done to compare intervention pro-
tocols, yet they rarely report lactation outcomes. These stud-
ies often utilize larger sample sizes, more rigorous random-
ized designs, and can control for more factors like parity or
duration of labor, which would be helpful in addressing this
question.

Several specific recommendations stem from this review.
First, future lactation research regarding oxytocin should
consider neonatal behaviors as well as maternal function.
Differences in newborn behavior may manifest as maternal
report of decreased milk supply or duration of exclusive
breastfeeding. Second, setting and selection bias should
be considered, including breastfeeding intentions of the
participants and birth practices. Third, measurement of
oxytocin used in labor should be more comprehensive,
including indicated or elective administration, combined
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intrapartum and postpartum dosages, and those following
cesarean birth. Fourth, better reporting on epidural anal-
gesia use and timing of oxytocin administration, including
the order and duration of events, would help address the
temporal role of the 2 often concurrent interventions on
subsequent outcomes. Finally, cumulative pharmacoki-
netic effects should be considered (dosage and duration).
As research on oxytocin outside of childbirth has shown
a dosage response in terms of behavioral and biological
effects,61,64 dosage-related (rather than binary) data would
be more informative when characterizing exposure to
oxytocin.

Clinical Implications

Use of synthetic oxytocin has an important place in modern
midwifery and obstetric care, as its use can reduce morbidity
or mortality in the setting of prenatal complications or dysto-
cia or during postpartum hemorrhage. We have reviewed and
organized this body of literature to inform clinicians about ex-
isting research.We recommend counseling clients that there is
no proven effect of this medication on lactation or breastfeed-
ing outcomes while noting that research is incomplete. While
the existing research does not provide a clear answer of the ef-
fects of oxytocin, care providers may want to be observant for
breastfeeding challenges among women and newborns who
received oxytocin. Including oxytocin exposure as part of a
risk assessment for suboptimal breastfeeding may allow for
early intervention.

CONCLUSION

This article is the first known review of literature report-
ing synthetic oxytocin administered during childbirth on
breastfeeding outcomes. We used a comprehensive and in-
tegrative approach including data from studies examining
other research questions. This strength, combined with in-
clusion of multiple breastfeeding outcomes (maternal and
infant), adds needed complexity to the discussion of rou-
tine birth interventions and our knowledge about any lasting
consequences.

Since oxytocin was first used clinically in the early
1900s,65 research has inadequately addressed the possibility
of an impact on the human breastfeeding relationship. As lac-
tation is an oxytocin-dependent process, the role of oxytocin
administered during birth is worth consideringwhen examin-
ing suboptimal breastfeeding outcomes.Women’s perceptions
of inadequate milk supply are a leading cause of supplemen-
tation or discontinuation of breastfeeding. These perceptions
deserve validation by clinicians and researchers by examin-
ing the issue through a holistic lens that includes physiologic
foundations to this problem.
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Rı́os M, González-Valenzuela MJ. Oxytocin administered during la-
bor and breast-feeding: a retrospective cohort study. J Matern Fetal
Neonatal Med. 2014;27(15):1598-1603.
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