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Increased Lactation Risk for Late Preterm Infants
and Mothers: Evidence and Management Strategies
to Protect Breastfeeding
Paula P. Meier, RN, DNSc, Lydia M. Furman, MD, and
Marguerite Degenhardt, NNP, RNC, DNP

Late preterm infants (34 0/7–36 6/7 weeks of gestation) are often cared for in general maternity units by
clinicians who have limited experience with the specific needs of these newborns. Although the benefits of
human milk are well documented, mothers and their late preterm infants are at risk for poor lactation
outcomes. These include early breastfeeding cessation and lactation-associated morbidities, including poor
growth, jaundice, and dehydration. Late preterm infants are more likely than term infants to develop
temperature instability, hypoglycemia, respiratory distress, jaundice, feeding problems, and to require
rehospitalization in the first 2 weeks postbirth. Breastfeeding can exacerbate these problems, because late
preterm infants often lack the ability to consume an adequate volume of milk at breast, and their mothers are
at risk for delayed lactogenesis. This article reviews strategies to protect breastfeeding for the late preterm
infant and mother dyad by establishing and maintaining maternal milk volume while facilitating adequate
infant intake. J Midwifery Womens Health 2007;52:579–587 © 2007 by the American College of
Nurse-Midwives.
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NTRODUCTION

ate preterm infants (34 0/7–36 6/7 weeks of gestation)
re often cared for in the general maternity setting, using
reastfeeding guidelines and interventions that are appro-
riate for term, healthy infants. The rationale for these
ractices is that late preterm infants look more like term
han preterm infants, and thus are often considered “not
eally premature” or “almost full-term.” Health profes-
ionals therefore tend to use Baby-Friendly approaches
r other interventions that focus on exclusive at-breast
eeding, without either supplementation or the use of
emporary breastfeeding aids.1 However, preliminary
tudies and clinical experience indicate that late preterm
nfants and their mothers have risk factors that affect the
stablishment of successful lactation and are especially
usceptible to early breastfeeding failure.2–5 Similarly,
actation-associated morbidities such as dehydration,
aundice, and kernicterus are significantly more likely to
ccur in breastfed late preterm infants, with higher rates
f medical care and/or rehospitalization during the first 2
eeks postdischarge in comparison to term breastfed

nfants and non-breastfed late preterm infants.2,4–11

Late preterm infants represent the most rapidly grow-
ng segment of preterm births in the United States, and
ccounted for 72% of the 12.7% preterm birth rate in
005.12 Thus, it is essential to develop innovative strat-
gies for this vulnerable population that establish and

ddress correspondence to Paula P. Meier, RN, DNSc, FAAN, Director for
linical Research and Lactation, Neonatal Intensive Care Unit, and
rofessor of Women’s and Children’s Health Nursing, Rush University
o
edical Center, 1653 W Congress Pkwy, Ste 625 Jones Pavilion, Chicago,

L 60612. E-mail: paula_meier@rush.edu

ournal of Midwifery & Women’s Health • www.jmwh.org

2007 by the American College of Nurse-Midwives
ssued by Elsevier Inc.
aintain breastfeeding while preventing lactation-asso-
iated morbidities.

EFINITION, EPIDEMIOLOGY AND COSTS ASSOCIATED WITH
ATE PRETERM BIRTH

he definition of preterm birth (�37 completed weeks of
estation, counting from the first day of the last men-
trual period) has not changed since 1950, when the

orld Health Organization differentiated low birth-
eight infants (i.e., �2500 g) from those born prema-

urely. However, the “within-preterm” classifications
ave evolved over time.13 Until very recently, the de-
criptor “near term” was used for infants born between
4 and 37 weeks gestation,14 because 34 weeks marks a
urning point in obstetric management after which ante-
atal steroids are not typically recommended.15

In 2005, a National Institute of Child Health and
uman Development (NICHD) consensus panel recom-
ended the use of the term “late preterm” to describe

nfants born at 34 0/7 to 36 6/7 completed weeks of
estation.16,17 This new terminology aims to properly
ommunicate that late preterm infants are immature and
herefore vulnerable to complications in the immediate
ewborn period, including the regulation of breathing,
emperature control, glucose and bilirubin metabolism,
lert-wake behavior, and effective feeding.4,5,9–11,18 Ad-
itionally, this terminology more appropriately captures
he extra health care costs related to late preterm birth.
ehospitalization is expensive: the average daily cost of
ospital readmission for previously discharged newborns
s $1163, with an average hospital stay of 3.2 days.19

hen compared to term infants, late preterm infants not

nly incur an average additional $2630 in predischarge
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ospital costs, but are also significantly more likely to
equire an observational stay or hospital readmission
uring the first 2 weeks postbirth.18

The risk of rehospitalization for the late preterm infant
ppears to increase with each decreasing week of gesta-
ion, with the highest risk being for relatively healthy late
reterm infants who are cared for in the general maternity
etting.10,20 A series of case-control trials on rehospital-
zation suggested that exclusively breastfed infants with
estational ages less than 39 weeks were significantly
ore likely to be readmitted for jaundice and dehydra-

ion than the general newborn population.2,6,7,20 More
ecent studies found that breastfeeding status at hospital
ischarge is the primary predictor of rehospitalization in
ate preterm infants.4,5 A breastfed late preterm infant is
.2 times more likely than a breastfed term infant to
equire hospital readmission, whereas bottle-fed late
reterm infants are no more likely than term infants to
equire hospital readmission.2–5 Although few studies
ave focused on continued breastfeeding after hospital
eadmission for lactation-related problems, anecdotal
eports suggest that some parents are traumatized by
ehospitalization because of lactation-related morbidities,
nd may instead elect to formula-feed,21,22 while other
arents may receive medical advice to discontinue
reastfeeding in this situation. The prevention of lacta-
ion-associated morbidities is key to optimizing the
uration of breastfeeding for this population.

OSTBIRTH MORBIDITIES

he relative risk of medical morbidities is higher for late
reterm than for term infants. When compared with the
erm healthy infant, the late preterm infant is significantly
ore likely to have temperature instability, respiratory

istress, hypoglycemia, require an intravenous infusion,
r have clinical jaundice.18,23 The brain tissue of the late
reterm infant is also incompletely developed. At 34 and
6 weeks of gestation, respectively, the brain weighs
nly 65% and 80% of its projected weight at term, an
mmaturity that affects arousal, sleep-wake behavior, and
ther bodily functions.24 Effective milk removal during
reastfeeding may be affected by immature sleep-wake
ehavior and temperature regulation, which in turn can
xacerbate morbidities such as hypoglycemia and hyper-
ilirubinemia.
Conceptually, the first 2 weeks postbirth pose the
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reatest risk for early breastfeeding failure and lactation-
ssociated morbidities in the late preterm infant and
other. In the healthy mother who delivers at term,

pproximately 30 mL of milk is available to the infant
uring the first 24 hours postbirth.25 If lactation
rogresses normally, the infant has access to 100 mL of
ilk at 48 hours, which increases to about 700 mL at the

nd of the first week.25 The term, healthy infant is
hysiologically equipped to consume these small vol-
mes of milk during the first days postbirth because term
nfants have fat and glycogen stores that can be rapidly
onverted to needed calories.26 In contrast, the late
reterm infant has a higher metabolic rate and limited
nergy stores.27 Even brief episodes of temperature
nstability deplete brown fat and other energy reserves,
hich sets the stage for hypoglycemia.26 Thus, relatively

mall available milk volumes, even if adequately re-
oved by the late preterm infant, may not be sufficient to

revent the onset of hyperbilirubinemia.

aundice

egardless of feeding method, the late preterm infant is
t greater risk for clinical jaundice than the term, healthy
nfant, and breastfeeding at the time of discharge is a
ajor predictor of pathologic jaundice in the late preterm

nfant.28,29 Although many clinicians interpret this
reater risk of jaundice in the breastfed late preterm
nfant as “breast milk jaundice,” this descriptor is incor-
ect. Instead, clinical jaundice in this situation results
rom inadequate milk intake, better termed “lack of
reast milk” jaundice or “starvation jaundice,” which
eads to infrequent stooling, exaggerated enterohepatic
ecirculation of bilirubin, and increased intestinal reab-
orption of bilirubin.28,30 These factors increase bilirubin
evels and thereby increase the risk for exaggerated
aundice and kernicterus.23,31,32 Clinical jaundice is usu-
lly accompanied by slow weight gain or dehydration,
nderscoring the primary etiologic factor as limited milk
ntake during the first days postbirth.23,28,30

Data from the Pilot Kernicterus Registry (1992–2003)
evealed that breastfed late preterm infants, especially
hose who were large for gestational age, developed
ernicterus significantly more frequently than term in-
ants.23 The affected late preterm infants were generally
dmitted within 7 days postbirth, with peak readmission
imes of 4.1 to 5.0 days postbirth; nearly all infants
resented to the hospital emergency room or physician
ffices with severe jaundice and suboptimal intake.28,29

owever, before the infant’s rehospitalization, parents
ad received telephone reassurance from their primary
are providers despite parental concerns that infants were
eeding poorly, sleeping excessively, and appearing more
aundiced.23

Thus, the most important consideration in managing

actation for the late preterm infant is to recognize that
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neffective breastfeeding may be a manifestation of an
nderlying morbidity to which the infant is susceptible.
he clinician must not focus exclusively on “fixing” the
reastfeeding problem, but instead should retain a high
ndex of suspicion for the presence of coexisting mor-
idities. For example, the late preterm infant who pre-
ents with the typical scenario of not waking to feed and
alling asleep after a few minutes at the breast is often
eferred to as a “snacker”or a “sleepy baby,” for whom
he clinician might recommend removing blankets or
ther practices to stimulate wakefulness. In fact, al-
hough appearing to present as a breastfeeding manage-
ent problem, in the late preterm infant these symptoms
ay be a result of temperature instability or hypoglyce-
ia, which require directed medical evaluation and

reatment.

ATE PRETERM INFANTS AND MOTHERS BRING RISK
ACTORS TO SUCCESSFUL LACTATION

ate preterm infants and their mothers each bring risks to
he establishment of successful lactation that predispose
he infant to inadequate milk intake during the first week
ostbirth. For the mother who delivers late preterm, these
isks include delayed lactogenesis—or the milk “coming
n” after day 3,33–35 compromising the availability of

ilk. For the late preterm infant, ineffective sucking
uring breastfeeding limits the removal of available milk.
his typical scenario adversely affects the intricate inter-
lay between the systemic lactation hormones prolactin
nd oxytocin and the autocrine control of lactation at the
evel of the individual breast through the feedback
nhibitor of lactation mechanism. Ineffective milk re-
oval over several days down-regulates milk volume

hrough both systemic and local responses involving
rolactin and feedback inhibitor of lactation. Thus, milk
roduction is adversely affected.

elayed Lactogenesis

he maternal factors associated with delayed lactogene-
is are often overlooked in the mother of the late preterm
nfant because they may not have occurred in the
mmediate past. For example, a mother who has diabetes
ith pregnancy complications at 30 weeks of gestation
ay have been treated successfully with tocolytics,

nti-hypertensives, and bedrest, such that the pregnancy
rogressed to 34 to 37 weeks of gestation, at which time
he experienced a cesarean birth. These maternal com-
lications can delay the onset of lactogenesis II (the
hange from small quantities of colostrum to copious
ilk production),33–35 such that the infant has access to

ittle or no available milk. In the mother who feeds
irectly from the breast rather than visualizing milk
utput with a breast pump, these small volumes may go

ndetected. s

ournal of Midwifery & Women’s Health • www.jmwh.org
The scant evidence on delayed lactogenesis suggests
hat these women will eventually “catch up,” usually by

to 10 days postbirth, if the breasts are stimulated and
vailable milk is removed adequately.33,36 Thus, man-
gement strategies for the mother of the late preterm
nfant should focus on creating an adequate milk volume,
o that lactation can be preserved during the critical
eriod that the mother is at risk for delayed lactogenesis.

FFECTIVENESS OF MILK REMOVAL DURING BREASTFEEDING

lthough no research has specifically addressed the
reastfeeding mechanics and milk intake patterns of late
reterm infants, data from more prematurely born infants
ho reached comparable gestational ages are helpful in
nderstanding why the late preterm infant has breastfeed-
ng challenges.37–39 Additionally, some studies of bottle
eeding in premature infants have included longitudinal
esigns and instruments that focused on measuring the
hanges in sucking mechanics over time, providing
erspectives on how one might “typically” expect a late
reterm infant to feed at the breast. In combination, the
reast- and bottle-feeding literature suggests that the late
reterm infant is vulnerable with respect to consuming an
nadequate volume of milk during exclusive feeding at
he breast.

A number of studies conducted with bottle feeding
remature and late preterm infants indicate that sucking
fficiency and total milk consumed increases through 40
eeks postconceptional age.37–42 Gewolb37 reported that

ucking is dysfunctional among late preterm infants, and
edoff-Cooper,38 who studied infants at weekly inter-

als using the Kron Nutritive Sucking Apparatus, dem-
nstrated quantitatively significant differences in all
easures of sucking between 34 weeks and term, includ-

ng the intensity of suction pressures. Maturity of suction
ressures is of utmost importance for breastfeeding,
ecause the infant uses suction to draw the maternal
ipple into the oral cavity and to create the nipple shape
hat is essential for effective breastfeeding.43 Similarly,
uring pauses in breastfeeding, the term infant maintains
n average of 50 mm of (negative) suction pressure
uring pauses in sucking bursts,39 apparently to prevent
slipping off” the breast, a maturity-dependent factor that
acilitates breast stimulation, milk removal, and adequate
ntake.

Although studies of bottle feeding cannot be adapted
ndiscriminately to the mechanics of breastfeeding, Lau
t al.39 have conducted elegantly designed longitudinal
tudies of premature infants that examine the relative
ontributions of suction and expression pressures to the
xtraction of milk during bottle feeding. These studies
esulted in the development of five ordinal categories
stage 1 � lowest; stage 5 � highest) of sucking maturity
ased on the relative contributions of suction and expres-

ion to milk removal.39 Overall, the less mature the
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nfant, the greater the dependence on expression to
xtract milk, with suction pressures absent until stage 4,
nd maturing with respect to strength and integration
ith expression only by stage 5. Achievement of stage 5

n Lau’s sucking categorization corresponded to a mean
ostconceptional age of 36 weeks (range, 34–44 weeks),
nderscoring the variability with which suction pressures
ature.
Although these studies were not conducted with late

reterm infants during feeding at breast, the findings that
uction pressures are relatively weak for gestational ages
hat correspond to late preterm birth are consistent with
linicians’ observations for this population. Weak suc-
ion pressures would both explain why infants do not
aintain an effective “latch” at the breast and why they

lip off of the breast during pauses between sucks.
imilarly, the wide variability in maturity with which

nfants achieve stage 5 of sucking would explain why
ome infants born at 34 gestational weeks can effectively
emove milk during feeding at the breast, whereas some
orn at 37 weeks cannot.
One additional study adds further evidence to the poor

bility of late preterm infants to extract milk from the
reast even when it is available. As a part of a random-
zed clinical trial focused on the measurement of milk
ntake in the home, an experimental group of 24 mothers
easured milk intake during feeding at breast of their

reterm infants over the first 4 weeks post–neonatal inten-
ive care (NICU) discharge, using test-weights.44–46 Al-
hough at NICU discharge, the mean postconceptional age
nd weight (36 � 2 wks and 2248 � 97 g, respectively)
pproximated those typical of the late preterm infant,
here was one major difference: all mothers in this study
ad an established milk supply that exceeded infant
ntake requirements. Even with adequate available milk,
he infants consumed a mean of only 30% of daily intake
rom the breast during the first week at home, gradually
ncreasing to 52% of daily intake during breastfeeding
ver week 447 (Figure 1). Extra mothers’ milk was given
y bottle to supplement and complement feeds at breast.
nfants made the final transition to taking all feedings at
reast at approximately 42 weeks postconceptional age,
r at approximately 6 weeks after NICU discharge. These
ndings suggest that the ability to extract available milk
rom the breast improves with increasing maturity. How-
ver, the data also underscore the fact that milk is not
onsumed by late preterm infants simply because it is
available” in the breast.

Thus, the cumulative literature suggests that immature
romotor skills, specifically weak suction pressures,
redispose the late preterm infant to inadequate milk
ntake from the breast related to ineffective milk re-
oval, even in the presence of adequate available milk.
imilarly, mothers who deliver late preterm infants are at
isk for delayed lactogenesis and other conditions that

imit the volume of milk available to the infant. These t

82
roblems are cyclic, in that immature sucking further
educes available milk, which in turn, limits infant
ntake. Over the course of a day or two, the late preterm
nfant can become lethargic, dehydrated, and jaundiced,
nd sucking becomes even more ineffective, setting the
tage for poor lactation outcomes in this population. This
ascading series of risks is depicted in Figure 2.

NTERVENTIONS TO PREVENT BREASTFEEDING FAILURE
ND LACTATION-ASSOCIATED MORBIDITIES

nterventions for the late preterm infant and mother
uring the critical first 2 weeks postbirth should focus on:
) establishing the mother’s milk supply and 2) ensuring
hat the late preterm infant is adequately fed. For the term
ealthy infant, frequent and unrestricted breastfeeding
ccomplishes both goals, and is the basis for the Baby-
riendly 10 steps.48 However, this is not the case for the

ate preterm infant–mother dyad, for whom the most
mportant first step is recognition of significantly greater
isk for poor lactation outcomes. The clinician who cares
or late preterm infants and their mothers should not
ssume that breastfeeding will proceed effectively. In-
tead, a cautious approach that incorporates additional
actation assessment and intervention during the early
ostbirth period both in the hospital and after discharge
ome is essential for this population.

he Immediate Postbirth Hospital Stay

ome late preterm infants are capable of stimulating the
other’s breasts sufficiently in the immediate postpar-

um period, but many are not. If the infant does not
ustain at least 15 minutes of effective suckling 8 to 10

igure 1. Volume of milk consumed at the breast and as supplements and
complements in the first 4 weeks post-NICU discharge for
premature infants. (© Nancy Hurst, Paula Meier, and Janet
Engstrom. Used with permission.)
imes in a 24-hour period, the mother should use a

Volume 52, No. 6, November/December 2007
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ospital-grade breast pump to provide this stimulation.
lthough many women will have purchased a smaller

lectric or battery-operated pump to use in combination
ith feeds at breast, this pump will probably be ineffec-

ive in establishing an optimal milk volume during the
ritical first weeks postbirth. These smaller, more porta-
le pumps are intended for use during brief mother–
nfant separations (e.g., the workplace or for mothers
hose infants provide the primary stimulation to the
reast). In contrast, for mothers of late preterm infants,
he pump is used to stimulate the breasts optimally
ecause the infant is unable to do so. The more powerful
uction–release cycling of a hospital grade electric pump
s best equipped to compensate for the infant’s ineffec-
ive suck in establishing the mother’s milk supply.

In the immediate postbirth period, the mother who
elivers late preterm is often exhausted and may be
ecovering from pregnancy and birth-related complica-
ions such as pregnancy-induced hypertension and/or
reatment of preterm labor. The mother may therefore be
hysically unable to feed her late preterm infant eight to
0 times daily and use the breast pump following the
eedings. In these situations, the mother should be
ncouraged to pump instead of trying to breastfeed for
very feeding. A good approach is to breastfeed when the
nfant is able to sustain periods of wakefulness and to
ump when the infant is sleepy or difficult to arouse. The
other can be reassured that the infant will eventually

onsume all feedings at breast, especially if the milk
upply and the rapid flow of milk are established. The
ump is often more effective than the late preterm infant
n accomplishing these objectives early on.

The importance of prioritizing maternal milk supply
uring the first days postbirth is especially important for
others of late preterm multiples, who will need to

roduce at least 600 mL of milk daily per infant in order
o exclusively breastfeed.49 Rather than trying to teach

Figure 2. Conceptual framework for poor lactation outcomes in late pr
he mother a variety of positions for simultaneous breast- i

ournal of Midwifery & Women’s Health • www.jmwh.org
eeding, the clinician should emphasize that feeding two
nfants at once will be very difficult until the infants
pproach their due date and the milk supply is abun-
ant.50 The use of a breast pump in-hospital is even more
mportant for the mother with late preterm twins or
igher-order multiples.

reastfeeding Positions for the Newborn

reastfeeding positions that provide head support for the
ate preterm infant will help the infant feed more effec-
ively.51,52 The head of a late preterm infant is heavy in
elation to the relatively weak neck musculature; many of
he traditional breastfeeding positions allow the head to
all forward or backward, and the infant cannot maintain
he latch on the breast because of immature suction
ressures.51,52 The football (Figure 3) or cross-cradle
Figure 4) holds are especially useful with this popula-
ion, because they provide the necessary head support
hat allows the mother to bring the baby to the breast, not
ice-versa. To provide this head support, the mother
ncircles the infant’s head with her hand and supports the
houlders with her wrist and forearm. Gentle pressure
rom her hand maintains the infant’s head in an appro-
riate position, compensating for the weak neck muscu-
ature and helping the infant maintain the latch on the
reast. The clinician should ensure that the torso, shoul-
ers, and head are in a straight-line alignment, as
emonstrated in Figures 3 and 4.

ipple Shields

f the infant cannot sustain an effective latch on the
other’s breast with these specialized positioning tech-

iques, the clinician should consider introducing a nipple
hield to facilitate milk intake and breast stimulation.
lthough the use of nipple shields remains controversial

nfants. Reprinted with permission from Lydia Furman and Paula Meier.
n the clinical literature,53,54 a series of studies with term
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nd preterm infants indicate that the newer ultra-thin
ilicone nipple shields increase rather than decrease milk
ransfer to the infant,54–56 and lengthen rather than
horten duration of breastfeeding.55

The nipple shield functions by compensating for the
elatively weak suction pressures of the late preterm
nfant that result in “slipping off” of the breast during
auses or falling asleep after a few minutes of sucking.55

t can serve as a temporary breastfeeding aid until the
nfant’s suction pressures strengthen, and the ability to
tay awake and consume an entire feeding at breast is
onsistent. In one study of preterm NICU infants, dura-
ion of nipple shield use coincided with infants reaching
pproximately term, corrected age.55 Thus, the in-hospi-
al clinician can introduce the nipple shield, ensure its
roper fit and use, and establish a discharge plan that
ncludes nipple shield use until the infant can transfer an
dequate volume of milk during breastfeeding.

To use the nipple shield effectively, it should fit the
other’s breast properly, and the infant should be latched

igure 3. Infant breastfeeding in the football position. Note how the
mother encircles the infant’s head with her hand and supports
the shoulders with her wrist and forearm. (Used with the

permission of Medela, Inc., McHenry, IL.)

84
nto the entire areola, not just the tip of the shield. Most
ate preterm infants should use a size “small” (20-mm)
ipple shield, because the 16-mm and 24-mm sizes will
e too small and large, respectively. Figure 5 depicts the
roper position of the mother’s nipple elongated into the
unnel of shield. To achieve this fit, the shield should be
laced over the center of the nipple. The nipple should
hen be guided into the shield tunnel through a series of
lockwise movements while at the same time stretching
he base of the shield around the areola. Each stretch of
he shield is accompanied by more nipple tissue being
rawn into the shield. The edges of the shield circumfer-
nce can be secured in place over the areola with a few
rops of sterile water.
Using one of the positions depicted in Figures 3 and 4,

he infant is guided onto the shield so that the tip of the

igure 4. Infant breastfeeding in the cross-cradle position. Note that the
infant’s torso, shoulders, and head are in alignment. (Used with
the permission of Medela, Inc., McHenry, IL.)

igure 5. Size small (20-mm) ultra-thin silicone nipple shield in place.
Note that the mother’s nipple is elongated into the tunnel of the
shield. (Used with the permission of the Rush Mothers’ Milk

Club, Chicago, IL.)

Volume 52, No. 6, November/December 2007
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nfant’s nose almost touches the nipple shield rim. Most
nfants will start sucking immediately. The mother
hould apply gentle pressure to the infant’s head to
nsure that the infant’s lips and gums encircle the base,
ot just the tip, of the nipple shield. If the infant is
orrectly latched onto the nipple shield, each suck will
esult in visible movement in the area of the breast distal
o the shield (Figure 6). Each infant suck will elicit this
ame movement in the breast. If the infant is placed only
n the tip of the nipple shield, little or no breast
ovement with sucking is visible.
The nipple shield is an effective milk transfer device if

here is milk available in the breast for the infant. If the
other experiences delayed lactogenesis, especially dur-

ng the in-hospital period, the clinician can combine the
ipple shield with a milk delivery device, such as the
upplemental nursing system. The infant can consume all
eedings at breast if the mother desires. The nipple shield
ompensates for weak suction pressures, and the supple-

igure 6. Late preterm infant properly latched onto nipple shield. Note
that the infant’s lips and gums encircle the base of the nipple
shield, the nose is almost touching the shield, and the shield
shows an indentation distal to the upper lip, reflecting breast
movement from the infant’s suck. (Used with the permission of
nMedela, Inc., McHenry, IL.)

ournal of Midwifery & Women’s Health • www.jmwh.org
ental nursing system provides available milk if sucking
s effective. Parents can be discharged using this breast-
eeding technique, provided that milk transfer is ade-
uate, which can be assessed by test-weighing.45–47,57

RANSITIONING TO EXCLUSIVE BREASTFEEDING

any parents and health professionals assume that once
he late preterm infant is discharged from the hospital,
he need for continued assessment and intervention ends.
owever, the available evidence suggests that all preterm

nfants are vulnerable to underconsumption of milk
uring exclusive breastfeeding until they achieve approx-
mately term, corrected age.45,51,52 This evidence sug-
ests that mothers of late preterm infants continue breast
ump use to protect maternal milk volume and continue
ipple shield use to facilitate adequate infant intake. The
linician can share the graph in Figure 1 with the mother
o underscore the fact that the transition to exclusive
eeds at breast takes over one month, on average.

hereas some clinical programs include families return-
ng on a daily basis to a nurse-managed clinic during this
ritical time period,58 most of these mothers and infants
re discharged without referral to lactation specialists or
ther health care providers until the end of the first week
ostbirth.
In-home test-weights may be especially helpful in the

etection of inadequate infant intake and weight gain for
his population during the first weeks at home. Test-
eights using the commercially-available BabyWeigh

Medela, Inc., McHenry, IL) scale can be performed
ccurately and easily by mothers,45,57 and do not increase
aternal stress or anxiety when used in the home

ollowing discharge of preterm infants.44

Using this small portable scale, which can be rented on
weekly or monthly basis, mothers can either measure
ilk intake at each feeding or a nude weight each day.52

hese measures can guide the use of supplements and/or
omplements of either the mother’s own expressed milk
r of formula, if the mother’s milk volume has not been
ompletely established. The discharging clinician can
rovide the mothers with targets for daily infant milk
ntake and weight gain, and can consult with the mother
y telephone concerning these measures on a daily basis
uring the first week post-discharge.52 The use of in-
ome test-weights eliminates the need for the family to
o to a pediatrician or lactation specialist’s office solely
or a “weight check,” which can be expensive for the
amily and exposes the infant to other pediatric illnesses
n the care provider’s office.

ONCLUSION

s the late preterm infant approaches term, corrected
ge, the mother will note that the infant wakes predict-
bly to feed, stays awake longer at the breast, draws the

ipple further into the tunnel of the nipple shield, and
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ains the expected amount of weight from exclusive
eeds at the breast. Only when all of these indicators
re present should the mother gradually decrease the
requency of pumping and discontinue the use of the
ipple shield. As these breastfeeding aids are discontin-
ed, the mother should be encouraged to weigh her infant
aily to ensure that these changes do not result in
ompromised milk transfer for the infant. Once the infant
ains the expected amount of weight on exclusive feeds
t breast after the mother has discontinued pumping, the
linician can be assured that breastfeeding can now be
anaged as it would for a healthy term infant.
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