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The Effect of Ultra Low Dose

Epidural Analgesia on Newborn
Breastfeeding Behaviors

Sharon Radzyminski

Objective: To determine whether a difference in
breastfeeding behaviors could be observed between
newborns whose mothers received epidural analgesia
for labor pain relief and those newborns whose moth-
ers received no pain medication in labor.

Design: There were two groups of neonates in
this study. One group was born to mothers who
received epidural analgesia, and one group was born
to mothers who received no pain medication for labor.
Both groups were observed for initial breastfeeding
behaviors using the Premature Infant Breastfeeding
Behavior Scale following birth and at 24 hours. Cen-
tral nervous system functioning in the newborn was
measured with the Neurologic and Adaptive Capaci-
ty Score at 2 and 24 hours of age.

Setting: A large tertiary hospital in northeast
Ohio.

Participants: Fifty-six breastfeeding mother-
newborn dyads. All mothers were healthy multiparae
who gave birth vaginally to normal, full-term, healthy
newborns.

Main Outcome Measures: Newborns were
observed for rooting, latch on, sucking, swallowing,
activity state, and neurobehavior.

Results: There were no statistically significant
differences in breastfeeding behaviors at birth or at
24 hours of age.

Conclusion: A possible cause for the lack of sig-
nificant results may have been the ultra low dose of
bupivacaine and fentanyl used in this sample.
JOGNN, 32 322-331; 2003. DOI 10.1177/
0884217503253440

Keywords: Analgesia -Anesthesia - Breast-
feeding-Epidural-Newborn feeding

Although breastfeeding a newborn has been
shown to improve his or her health, many women
are unsuccessful in their attempts. A number of fac-
tors have been identified for lack of success in
breastfeeding, including sore nipples (Chapman,
Macey, Keegan, Borum, & Bennett, 1985; Frantz &
Fleiss, 1980), engorgement (Chapman et al.,, 1985;
O'Leary, Kopsell, & Haller, 1997), milk insufficien-
cy (Chapman et al.,, 1985), poor newborn weight
gain (O'Leary et al., 1997), difficulty of the newborn
in latching onto the breast or sucking (Hughes,
Townsend, & Branum, 1988; Lothian, 1995;
Righard & Alade, 1992, Walker, 1997), and a cry-
ing, discontented baby (Hughes et al., 1988; Van-
diver, 1997). In addition, the literature has identified
the use of pain medication by the mother during
labor, specifically epidural analgesia, as a potential
barrier to breastfeeding success (Crowell, Hill, &
Humenick, 1994; Kuhnert, Linn, & Kuhnert, 1985;
Righard & Alade, 1992; Sapkoski, Lester,
Ostheimer, & Brazelton, 1992).

The reason epidural analgesia could pose a poten-
tial barrier to breastfeeding is the popular use of nar-
cotics in combination with local anesthetics to
reduce maternal pain during labor. This drug combi-
nation could cross the placenta and depress crucial
neonate reflexes needed for feeding, such as rooting,



sucking, or swallowing. In addition, neonate tone may be
depressed, which could influence the newborn's ability to
latch on or remain latched onto the breast. The purpose
of this study was to determine whether a difference in
breastfeeding behaviors could be detected between new-
borns whose mothers received epidural analgesia for
labor pain relief and those whose mothers received no
pain medication for labor.

Bupivacaine (Marcaine, Sanofi Winthrop Pharmaceuti-
cals, Morrisville, PA) is the most commonly used local
anesthetic for epidural analgesia given to laboring
women. When reports began to appear in the literature
related to the use of bupivacaine in epidural analgesia for
labor pain management, the total dose reported was typ-
ically 130 mg or higher. At this dose, there were isolated
reports of decreased neonatal muscle tone (Weiner, Hogg,
& Rosen, 1979) and decreased neonate sucking for 24
hours after delivery (Kileff, James, Dewan, & Floyd,
1984). Other reports, however, indicated no difference in
neonatal behavior (Amano, Nishijima, & Arai, 1985;
Kangas-Saarela, Jouppila, & Jouppila, 1987; Loftus, Hill,
& Cohen, 1995; Murray, Dolby, Nation, & Thomas,
1981; Rosenblatt et al.,, 1981; Scherer & Holzgreve,
1995) as measured by Apgar scores (Belsey et al., 1981;
Blackbill, Kane, Manniello, & Abramson, 1974), acid-
base reports (Abboud, Khoo, Miller, Doan, & Henriksen,
1982; Eddleston et al., 1992; Jouppila & Hollmen, 1976;
Okutomi, Mochizuki, Asmano, & Hoka, 2000; Scherer
& Holzgreve, 1995; Swanstrom & Bratteby, 1981; Zador
& Nilsson, 1974), or neurological examination findings
on the Brazelton (Brazelton, 1961; Sapkoski et al., 1992;
Tronick, Wise, & Ats, 1976), Early Neonatal Neurobe-
havioral Scale (Corke, 1977; Scanlon, Ostheimer, Lurie,
& Briwb, 1976), or the Neurologic and Adaptive Capac-
ity Score (Amid-Tison, Barrier, & Shnider, 1982; Hoyt &
Youngstrom, 1990).

It should be noted, however, that much of the research
related to the effects of epidural analgesia on the neonate
was conducted in the late 1970s through the late 1980s,
when epidural analgesia was becoming increasingly pop-
ular. During this time period, the type of drug, dosage,
and method of epidural administration varied consider-
ably (Bonica & MacDonald, 1995). It is interesting to
note that even with the frequent changes in the adminis-
tration of epidural analgesia for pain relief in labor, a
common finding was the Lack of negative outcomes for
the neonate. This was in contrast with information relat-
ed to the use of meperidine in labor and the depressive
effects that were being demonstrated in the neonate dur-
ing this same time period (Hodgkinson & Husain, 1982).
In some instances, the literature became confusing when
authors inferred that the results reported in studies of
meperidine also applied to the use of epidural analgesia.
The Lack of reported negative outcomes for the neonate as
a result of the use of epidural analgesia for almost 30
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years has consequently resulted in few recent studies that
have addressed this issue. Unfortunately, however,
neonate feeding was not a variable that was considered
when negative outcomes on the neonate were investigat-
ed. This has left a large gap in the literature, especially in
relation to the effect on breastfeeding newborns.

Fentanyl (Sublimaze, Abbott Laboratories, Chicago
[Fentanyl citrate inj. 50 mcg/ml]) is a narcotic commonly
used in combination with bupivacaine for epidural anal-
gesia for labor. Neonatal depression has been reported
following doses of 600 mcg (Carrie, O'Sullivan, & See-
gobin, 1981), but not at doses lower than 100 mcg (Bader
et al.,, 1995). These studies, however, did not include the
newborn's ability to feed in their evaluation of neonatal
depression.

Research findings that do take into consideration the
newborn's ability to feed are divided on how great an
effect, if any, epidural analgesia has on breastfeeding. This
is not surprising considering the variety of drugs available
for epidural analgesia that can be given in multiple com-
binations, dosages, and methods of administration. In
addition, studies have been difficult to interpret because
other variables suspected to influence breastfeeding, such
as supplementation and time of initiation of feeding, were
not well controlled for in the study design; measurements
of drug accumulations have not been reported; there has
been a lack of control subjects; and the measurement
tools used to evaluate breastfeeding have been in the early
stages of development. In light of these difficulties, there
have been attempts to investigate this phenomenon.

Reports in the literature date back to the 1980s as
researchers began to investigate the effect of epidural
analgesia on neonatal feeding behavior (Hodgkinson,
Blatt, & Wang, 1978; Kuhnert et al., 1985). These early
reports used neurological examinations as the measure-
ment tool, but they contained only minimal evaluation of
the newborn's ability to suck. In addition, sucking or
feeding was usually measured with bottle-fed newborns.
Rosen and Lawrence (1994) were among the earliest to
look at newborn feeding in relation to labor medication
in both breast- and bottle-fed newborns in the immediate
postpartum period. They used newborn weight gain as a
measurement for successful feeding and concluded that
epidural analgesia did not have any appreciable impact on
newborn weight loss in the first days of life.

Halpern and associates (1999) used duration of breast-
feeding to evaluate the effect of pain medication given to
the mother in labor on successful feeding behaviors. They
interviewed 171 women 6 to 8 weeks postpartum who
had received either parenteral narcotics, epidural analge-
sia, or no medication for Labor pain relief. They could not
demonstrate a correlation between breastfeeding success
rates and the use of epidural analgesia, local anesthetics,
or opioids for labor analgesia and concluded that pain
medication given to mothers in labor did not affect



breastfeeding success. This study also reported that 36%
of the participants experienced breastfeeding problems
but did not provide results related to whether the prob-
lems were associated with use of analgesia during labor.

In contrast, Riordan, Gross, Angeron, Krumwiede, and
Melin (2000) reported lower breastfeeding assessment
scores in newborns whose mothers received either intra-
venous, epidural, or a combination of intravenous and
epidural pain medication during labor compared with
mothers who received no pain medication. This study did
not take into account other variables known to alter new-
born sucking postbirth, such as timing of first breastfeed-
ing, mother-newborn proximity, neonatal events such as
vacuum or forceps deliveries or deep oral suctioning, and
did not measure the amount of epidural drug to which the
neonate was exposed during the labor process.

These studies are difficult to evaluate because of incon-
sistencies in design, study population, anesthesia tech-
niques used, timing of epidural initiation in relation to the
labor curve, differences in drugs used, and differences in
drug dosage and administration procedures. Given these
considerations, the aim of this study was to investigate
whether epidural analgesia using ultra low dose fentanyl
and bupivacaine affected the initiation of breastfeeding
behaviors in healthy full-term newborns.

Method

The study consisted of two groups. The medicated
group included 28 mother-newborn dyads exposed to a
bolus of 0.125% bupivacaine, 50 mcg fentanyl, and con-
centration of 1:600,000 epinephrine followed by a con-
tinuous infusion of 0.044% bupivacaine, 0.000125%
fentanyl, and concentration of 1:800,000 epinephrine at
14 ml per hour through an epidural catheter during labor.
This was the standard protocol developed by the depart-
ment of obstetric anesthesia specifically for use in labor-
ing women at the study site. The unmedicated group
included 28 mother-newborn dyads who were not
exposed to any pain medication or central nervous system
(CNS) depressants, including local anesthetics for epi-
siotomy repair, during labor.

A labor and delivery nurse recruited participants and
obtained their informed consent in the labor and delivery
unit. Patients who met the inclusion criteria were
approached by a labor and delivery nurse based on a ran-
dom table of numbers. If the number on the table was an
even number, the patient was approached to be in the
study. If the number on the table was an odd number, the
patient was not approached. Only one patient declined to
be in the study, and no patient withdrew after the study
began. At delivery, cord blood was obtained for drug con-
centration analysis of bupivacaine and fentanyl and the
newborn was placed immediately on the mother's chest. A
blanket was placed over the newborn, who remained in
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skin-to-skin contact with his or her mother for 1 hour fol-
lowing delivery. The newborn's Apgar scores, vital signs,
and assessments were performed while on the mother's
chest. All other interventions such as weighing, eye care,
vitamin K administration, and physical examinations
were delayed for 1 hour.

When the birth was complete and all evidence of anal-
gesia was out of sight, the data collector was contacted to
observe the newborn's breastfeeding behaviors. The data
collector was blind as to study group assignment.

The breastfeeding behaviors were recorded using the
Preterm Infant Breastfeeding Behavior Scale (PIBBS)
(Nygvist, Rubertson, Ewaksm, & Sjoden, 1996). The
assessment included observations of rooting, sucking, and
swallowing, the actual number of sucks and sucking
bursts, the newborn activity state, the mother's awareness
of letdown of breast milk, problems noted by the mothei;
and any environmental influences. The PIBBS was initial-
ly designed for use with premature newborns to evaluate
their maturational progress in establishing breastfeeding
behaviors. The tool tested equally well with full-term
neonates (Nygvist et al., 1996) and was chosen for this
study because it contained behaviors related to latch on as
well as other feeding behaviors. The PIBBS better defined
the behaviors than did other available instruments and
also considered observations of the mother.

At approximately 1 hour of age, the data collector
measured neurobehavior in the newborn using the Neu-
rologic and Adaptive Capacity Score (NACS) (Amiel-
Tison et al., 1982). The evaluated behaviors included
response and habituation to light and sound, passive tone,
active tone, primary reflexes, and a general assessment.
The newborns then received routine nursery care and
were returned to their mothers. All of the newborns
remained with their mothers, unless the mother specifi-
cally asked for the newborn to be returned to the nursery,
and were breastfed on demand for the next 24 hours. At
approximately 24 hours of age, the newborns were again
evaluated with the PIBBS and NACS. Permission to use
the PIBBS and NACS was obtained prior to the start of
the study. The newborns were weighed before and after
feedings. None of the newborns received supplemental
formula or a pacifier during the course of the study.

After the conclusion of the study, the medical records
of the participants were reviewed. Information related to
the participants' current and previous breastfeeding expe-
rience, labor and delivery history, and the newborns'
assessments were recorded.

Participants

The mothers in the study were at least 18 years of age,
had given birth to at least one previously viable newborn,
received no pain medication during labor except for the
drugs under study, had a normal vaginal delivery, and
were well enough postpartum to require no more than the



standard routine care. The newborns were normal and
full-term, with Apgar scores of at least 8 at 1 and 5 min-
utes, and had no evidence of in utero or birth asphyxia.
The newborns all were considered to be healthy enough
to room-in with their mothers and to require no more
than standard newborn care.

All mothers and newborns were discharged home with-
in 48 hours of delivery without complications. All new-
borns were exclusively breastfeeding at the time of hospi-
tal discharge.

Site

The study was conducted at a large intercity tertiary
medical center and its community-based affiliate hospital.
Because all of the participants who received epidural anal-
gesia were from the tertiary medical center, they received
the same epidural infusion dosage and rate of administra-
tion. All other aspects of care were similar between the
two institutions. Physicians caring for the women had
privileges at both institutions, and nurses were oriented to
both institutions. Both hospitals followed the same poli-
cies and procedures.

Results

Data were obtained from the cord blood of the 56
mother-newborn dyads and during 112 breastfeeding ses-
sions and 112 neurological examinations of the new-
borns. A type I error of .05 was used for all tests of sta-
tistical significance. Data were analyzed using the SPSS
P C computer program.

Lack of successful breastfeeding was more
attributable to maternal fatigue, anxiety,
lack of breastfeeding experience,
induction of labor, and extremes of
the labor curve than to labor analgesia.

All data were obtained by the principal investigator,
who stayed with the mother-newborn dyad during the
data collection sessions and recorded and timed all
observed behaviors. The data were then coded and exam-
ined graphically in box plots and within group histograms
to see if the distribution of variables in each group was
symmetrical and free of gross outliers and if the spread of
data across groups was fairly constant. Most variables
tended to follow a normal distribution, but several were
severely skewed. The skewed variables were areolar
grasp, environment, problems, rooting on the PIBBS, and
general assessment on the NACS. The reason for the
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skewness was that the scores demonstrated almost no
variability between the participants. The skewed variables
were not included in the final analysis (conducted with
and without the skewed variables, with no difference in
results).

Measures of central tendency were calculated for each
group. Changes in the mean values for the variables were
calculated, and comparisons between groups were made
using analysis of variance. Based on the data, analysis of
variance for repeated measures was used to analyze the
difference between groups over time as well as the differ-
ences between individual participants over time. Mea-
sures of central tendency were calculated for the variables
maternal age, gravida, para, length of stage I labor, length
of stage Il labor, newborn birth weight, use of Pitocin
(Parkedale Pharmaceuticals, Inc, Rochester, Ml) (oxy-
tocin), previous breastfeeding experience, number of
times newborn fed in 24 hours, and newborn sex to eval-
uate for homogeneity of the sample. A # test was per-
formed on interval-level variables and a chi-square test on
nominal-level variables to determine if the difference in
mean score was significant between the medicated and
unmedicated groups.

The women in both groups were similar in respect to
gravidity (mean unmedicated = 3; mean medicated = 3.5;
p = .2), parity (mean unmedicated = 1.8; mean medicated =
1.7; p = .7), previous breastfeeding experience (unmed-
icated = 79%; medicated = 82%; p = .7), and the birth
weight of their newborns (mean unmedicated = 3,396 g;
mean medicated= 3,483 g; p = .5). There was a slight dif-
ference in the mean time for both stage I (mean unmed-
icated = 5.2 hours, mean medicated = 6.5 hours; p = .2)
and stage Il (mean unmedicated = 15 minutes; mean med-
icated= 20 minutes; p = .4) of labor between the groups.
The mothers in the medicated group tended to feed their
newborns more often, but these differences were not clin-
ically significant (mean unmedicated = 4.1; mean med-
icated= 5.4; p = .07).

There were significant differences in maternal age, use
of Pitocin, and sex of the newborn between the two
groups. Women in the medicated group tended to be
slightly older, with a mean age of 31 years (SD = 4.7),
compared with 27.5 years (SD= 5.28) in the unmedicat-
ed group, and were more likely to receive Pitocin to
induce or augment their labor than women in the unmed-
icated group (unmedicated = 32%, medicated 72%; p =
.003). There were also more male newborns in the med-
icated group than in the unmedicated group (unmedicat-
ed = 39%, medicated= 68%; p = .03).

All but six newborns studied demonstrated breastfeed-
ing behaviors in the 1st hour postbirth. The initial breast-
feeding behaviors, which included rooting, searching for
the breast, and attempting to latch onto the breast, began
as early as 6 minutes of life and as late as 40 minutes of
life, with a mean of 24 minutes. There was no statistical-
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TABLE 1
Measures of Central Tendency and ANOVA for the Initial Breastfeeding Behaviors Using the PIBBS (n =

28 immedicated; 28 medicated)

Standard
Variable Range Mean Deviation F p
Newborn behavior
Unmedicated 1-8 4.5 1.73 0.450 ns
Medicated 1-8 4.2 1.85
Time newborn held/minutes
Unmedicated 10-60 37.61 14.28 2.322 ns
Medicated 10-60 31.18 17.18
Time latched on/minutes
Unmedicated 5-60 16.67 11.99 001 ns
Medicated 1-50 16.78 14.65
Longest sucking burst (# of sucks)
Unmedicated 5-43 19.39 8.9 2.802 ns
Medicated 0-42 14.89 11.0
Sucking
Unmedicated 24 3.03 0.5 1.704 ns
Medicated 04 2.75 1.5
Swallowing
Unmedicated 0-2 0.92 0.46 4.036 ns
Medicated 0-1 0.64 0.48

ly significant difference between the means of the med-
icated and unmedicated groups (F =.293; p =ns) in rela-
tion to the amount of time it took for the newborns to ini-
tiate breastfeeding behaviors after birth.

Data collected during the initial breastfeeding session
after birth, using the PIBBS, were analyzed using ANOVA
to determine whether there were any statistically signifi-
cant differences between the groups. There were slight
differences in the mean scores for the amount of time the
newborn was held, the number of sucks composing the
longest sucking burst, and the frequency of swallowing.
Mothers in the unmedicated group tended to hold their
newborns 6 minutes longer and to have newborns whose
longest sucking burst was five sucks greater and who
occasionally swallowed. These differences were not statis-
tically significant. The results are contained in Table 1.

A comparison of the groups, from the initial breast-
feeding session to one at 24 hours, showed a slight differ-
ence in the time latched on and the longest sucking burst.
Newborns in the unmedicated group tended to remain
latched onto the breast 2 minutes longer. The number of
sucks in their longest sucking burst was four sucks greater
than newborns in the medicated group. These differences
were not statistically significant. These results are con-
tained in Table 2.

Although these results did not demonstrate significant
differences in breastfeeding behaviors between the med-

icated and unmedicated newborns, several newborns
scored significantly below the mean on the PIBBS. These
newborns were further evaluated to determine if there
were any identifiable factors that were common among
them. Six newborns scored below the mean, three in the
medicated group and three in the unmedicated group. All
six newborns scored low immediately postbirth and at 24
hours of age. Compared with the full sample, these six
newborns had a higher incidence of mothers who had not
previously breastfed, complained of unusual fatigue post-
delivery, were induced for labor, or experienced extremes
of the labor curve.

The results of the NACS demonstrated statistically sig-
nificant differences in the variables primary reflexes (F =
4.928; p = .03) and adaptive scores (F =4.029; p = .05)
on the initial examination after birth and in primary
reflexes (F = 5.586; p = .02) on the second examination at
24 hours of age. In addition, data were analyzed to deter-
mine if differences existed between the groups from the
initial examination to the second examination. Repeated
measures ANOVA was used to analyze differences
between the groups over time.

The analysis indicated that there were statistically sig-
nificant differences in the scores between the first and sec-
ond examination of the same newborn but not between
the medicated and unmedicated groups. The newborns'
scores consistently increased from the first to second
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TABLE 2
Measures o f Central Tendency and ANOVA for Breastfeeding Behaviors at 24 Hours ofAge Using the

PIBBS (n =28 ,mmedicated; 28 medicated)

Standard
Variable Range Mean Deviation F p
Newborn behavior
Unmedicated 18 4.28 2.01 0.808 ns
Medicated 18 3.71 2.69
Time newborn held/minutes
Unmedicated 7-75 35.67 1545 0.059 ns
Medicated 10-60 36.75 17.36
Time latched on/minutes
Unmedicated 3-50 14.85 9.83 0.943 ns
Medicated 1-50 1221 10.52
Longest sucking burst @ of sucks)
Unmedicated 0-29 16.82 6.5 3.038 .087
Medicated 0-48 12.89 929
Sucking
Unmedicated 14 3.03 0.5 0.199 ns
Medicated 14 271 0.9
Swallowing
Unmedicated 0-2 0.89 042 0.861 ns
Medicated 03 0.75 0.70
Weight gain/milligrams
Unmedicated 0-10 243 244 0.091 ns
Medicated 0-16 2.67 3.63

examination. The variable primary reflexes was the only
variable for which the score remained low in the medicat-
ed group at the second examination at 24 hours of age.
The results are contained in Table 3.

Analysis of the cord blood for drug concentration lev-
els of bupivacaine and fentanyl showed that the levels
detectable at the time of delivery were low in relation to
the dose infused. The assay used for this study was able to
detect drug presence at the nanogram level. The levels of
bupivacaine ranged from 0.1 ng per milliliter to 98.6 ng
per milliliter, with a mean of 31.81 ng per milliliter and a
standard deviation of 22.54. The level of bupivacaine was
related, however, to the length of time the epidural was
infusing. The longer the epidural was in place, the greater
the concentration of bupivacaine in the cord blood at
delivery. When the levels were assessed using regression
analysis, the results were significant for the amount of
bupivacaine and the length of time the epidural was
infused (R = 42, F= 17.631; p = .0001).

The levels of fentanyl ranged from nondetectable to
0.42 ng per milliliter, with a mathematical mean of
0.0042 ng per milliliter and a standard deviation of
0.0083 ng per milliliter. Fentanyl was not detectable with
the assay used in this study below the levels of 0.01 ng per

milliliter. When assessed using regression analysis, the lev-
els of fentanyl and the amount of time the drug was
infused were not statistically significant (R = .04; F =
0.956; p = ns).

The levels of bupivacaine were significant in relation to
the newbom's passive tone (F = 4.249; p = .05), active
tone (F = 9.34; p = .005), and total score on the NACS (F =
4.499; p = .04) during the initial examination but not dur-
ing the second examination at 24 hours of life. There
were no significant findings between the levels of bupiva-
caine and any of the PIBBS variables. There were also no
significant findings between fentanyl and the NACS or
PIBBS variables. This suggests that the drug effects identi-
fied in this population were primarily due to bupivacaine.

A regression analysis was performed on the PIBBS vari-
ables to determine if the score obtained had any relation-
ship to the amount of weight change the newborn experi-
enced during the feeding. It was expected that as the score
of the PIBBS increased, the newborn would be demon-
strating more efficient breastfeeding behaviors and this
would result in greater milk transfer. Because the new-
born was weighed immediately before and after breast-
feeding, the weight change was attributed to the volume
of milk ingested during that feeding. Results of the analy-



TABLE 3
Repeated Measures AiXOVA for the NACS (n = 28

unmedicated; 28 medicated)

Variable F p
Active tone
Time3 31.670 .0001
Group® 0.695 ns
Adaptive
Time 11.251 .001
Group 0.868 ns
Passive tone
TiIle 27.286 .0001
Group 1.016 ns
Primary reflexes
Time 14.370 .0001
Group 1.243 ns
Total score
Time 78.984 .0001
Group 0.763 ns
STime refers to the difference i scores from the initial examination
to the examination at 24 hours.
bGrollp refers to the difference between the scores of the medicated
and unmedicated groups.

sis were statistically significant (R = .746; ['= 23.936; p =
.0001) for predicting weight gain from the PIBBS score.

Discussion

The purpose of this study was to investigate whether
differences existed between the breastfeeding behaviors of
neonates born to mothers who were unrnedicated and
those who received epidural analgesia during labor and
whether these differences were related to central nervous
system depression in the newborn. This study did not find
any significant differences in the breastfeeding behaviors
of the newborns in the two groups. The findings did sup-
port the existence of a relationship between a newborn's
exposure to epidural analgesia during labor and certain
neurobehaviors exhibited postbirth.

There could be many reasons for the results obtained
in this study. The most important of these is that epidur-
al analgesia has no effect on the breastfeeding behaviors
of normal full-term neonates or that the effect is so small
that it is not detectable by the instruments used in this
study. Another consideration is that the amount of drug
the newborn was exposed to was not sufficient to cause
detectable differences in this population. An additional
possibility is that the participants were exposed to condi-
tions that were supportive of breastfeeding and they were
able to overcome any effects of the analgesia. In addition,
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differences between the unrnedicated and medicated
groups could also be contributing to the lack of signifi-
cant findings. Newborns in the unmedicated group could
have been exposed to stressors that were different from
those experienced by newborns in the medicated group.
Those stressors could be as significant as those experi-
enced by newborns in the medicated group.

The amount of drug used in this study population was
ultra low, compared with standard infusions. The dosages
reported in the literature in the 1990s for labor analgesia
ranged from 0.25% to 0.75% solutions of bupivacaine,
with infusion concentrations ranging from 1 to 5 mg per
milliliter administered between 5 and 35 ml per hour.
Dosages of fentanyl ranged from 0.005 to 0.025 mg per
milliliter, with infusion rates of 0.2 to 1.5 mg per hour
(Bonica & MacDonald, 1995; Palmer, VanMaren, Noga-
mi, & Alvesm, 1999). These medications were adminis-
tered separately or in combination and as a bolus, con-
tinuous infusion, or a combination of the two.

The amount of drug detectable in neonates' blood or
the cord blood at delivery was reported in only a few
studies, however. Bader and associates (1995) found the
fentanyl concentrations in maternal blood at the time of
delivery to be almost identical to the concentration found
in the cord blood. Because the dose used in the current
study was 0.044% bupivacaine and 0.000125% fentanyl
at a continuous infusion of 14 ml per hour (0.6 mg bupi-
vacaine and 0.00175 mg fentanyl per hour), the patients
were receiving a dose lower than is typically reported for
labor analgesia. This may account for the lack of
detectable effect on the newborns in this study. Both

There were no measurable differences in the
breastfeeding behaviors of neonates born to

mothers who received ultra low dose epidural
analgesia for labor and of neonates whose

mothers were unmedicated.

bupivacaine and fentanyl cross the placenta readily, and it
is not surprising that smaller dosages would have less
effect.

It does not appear that fentanyl has a cumulative effect
over time (Bader et al., 1995). In the classic study exam-
ining the amount of fentanyl in maternal blood compared
with that found in cord blood, the results between the
mother and fetus were almost identical (Bader et al.,,
1995). In addition, concentrations of fentanyl in cord
blood were very low compared with the amount infused.
Maternal blood studies of fentanyl concentrations indi-



cate that there is a rapid decline of detectable drug with-
in 1to 60 minutes after a bolus (Bader et al., 1995). This
decline implies rapid redistribution and uptake by mater-
nal tissues. What happens in the fetus is unknown, but
when in vitro human placental models were studied in
relation to the transfer of fentanyl, a plateau was reached
within 40 minutes of the initiation of a continuous infu-
sion (Zakowski, Schlesinger, & Dumbroff, 1993) and lev-
els did not increase after that time. Therefore, the length
of time the woman was exposed to the drug during labor
was not as significant as the actual dosage infused. The
findings of this study also indicate that the length of time
that the fetus was exposed to the infusion of fentanyl dur-
ing labor had no effect on the overall outcome.

It is interesting to speculate that if blood concentra-
tions of bupivacaine and fentanyl are low, this may be in
part due to uptake by fetal tissues. The significance of
fetal uptake of bupivacaine is unknown. It has been sug-

It is possible that women can successfully
establish breastfeeding and experience a
pain-free labor if the analgesia is
carefully chosen and administered.

gested (Bader et al., 1995) that the uptake of bupivacaine
by nonvital organs of the fetus may actually prevent high-
er accumulation in the fetal brain and myocardium. There
is some evidence that the newborn is able to metabolize
and excrete bupivacaine in a similar manner as an adult
(Kuhnert et al., 1985), which would assist in preventing
accumulation. Detectable amounts are found in the new-
horn's urine for approximately 36 hours after birth. In
addition, the absence of significant neurobehavioral
effects in the neonate suggests that significant central
nervous system accumulation is unlikely, provided the
dosage has remained low.

As the exposure increases, however, reported neuro-
logical alterations become more apparent. The initial
studies of bupivacaine reported that neonates were more
likely to be cyanotic and unresponsive to their surround-
ings (Rosenblatt et al., 1981). Visual skills and alertness
decreased significantly as levels of bupivacaine increased.
In contrast, it appears that as the dose of bupivacaine is
reduced, neurobehavioral changes in the newborn
become more difficult to detect.

The question as to whether the PIBBS was sensitive
enough to detect differences in breastfeeding behaviors,
which might affect the results of this study, also was con-
sidered. The sensitivity of the instrument, however, was
established when it was demonstrated that it could pre-

329

diet which newborns were exhibiting behaviors sufficient
to effect weight change during the feeding. If the newborn
scored 3 or higher on the variable sucking, 2 on the vari-
able swallowing, and 10 or higher on the variable longest
sucking burst, a weight gain of 1to 3 g was observed dur-
ing the feeding. In addition, if the newborn scored 20 or
greater on the variable latch, a weight change of 2.5 to 5
mg was observed.

The individual differences of the participants also were
considered in relation to the results obtained. Although
this study did not demonstrate significant differences
between the two groups, 6 study neonates had consider-
able difficulty breastfeeding. In this small subpopulation,
3 of the mothers had no previous breastfeeding experi-
ence. Two of the newborns who had trouble breastfeed-
ing were born to mothers who delivered by natural child-
birth but were so exhausted following delivery that they
fell asleep during the recovery period and could not be
aroused to feed their newborns. Both of these mothers
were experienced in breastfeeding. One newborn did not
feed well due to environmental factors. This mother
attempted to feed her newborn in the presence of her four
other children, all under the age of 5. This same newborn
scored low on the PIBBS at the initial breastfeeding ses-
sion after birth, in which there were no distractions, but
the mother did complain of extreme fatigue.

Compared with the full sample, this subsample had a
higher incidence of women without previous breastfeed-
ing experience, fatigue, induction of labor, or extremes of
the labor curve. Analysis of the data with these patients
removed from the sample did not affect the results of the
study but may be important in the clinical assessment of
the mother-newborn breastfeeding dyad.

Conclusions

The data collected from this study did not show any
measurable differences between the breastfeeding behav-
iors of neonates born to mothers who received epidural
analgesia for labor and those whose mothers were
unmedicated. It is unlikely that the individual differences
in participants affected the results. Although the new-
borns' differences may have had an impact on the breast-
feeding behaviors demonstrated, these differences were
distributed equally between both groups and did not
affect the results of the overall study.

A factor that may have influenced the results was the
ultra low concentration of bupivacaine and fentanyl expe-
rienced by the sampie in this study. For many years, the
breastfeeding literature has implied that pain medication
given to the mother in labor may have a negative impact
on her newborn's ability to breastfeed afterward (Righard
& Alade, 1992). Although there is evidence that exposure
to high doses of narcotics causes central nervous system
depression in the neonate that can last for several days



(Kuhnert et al., 1985), there is not sufficient evidence that
ultra low dose analgesia has a similar effect.

Health care professionals should be cautious when
providing information to their patients about potential
barriers to breastfeeding success. Many mothers fear the
effect medications may have on their fetus or newborn. It
is unknown how many decline to breastfeed or feel over-
ly anxious about their baby's ability to breastfeed because
of medications they took in labor and are now powerless
to control. A mother's desire for pain relief during labor
may be greater than her desire to breastfeed at that point
in time. If she believes that the decisions she made in labor
are negatively affecting her newborn, she may become
more anxious during the feeding, and that anxiety may
affect her ability to successfully breastfeed.

The benefits of breastfeeding are sufficiently strong
that health care professionals should encourage and sup-
port this method of feeding in all but the most adverse cir-
cumstances. The results of this study indicate that the use
of ultra low dose analgesia in labor does not pose a bar-
rier to successful breastfeeding in healthy full-term
neonates. This study would need to be repeated, however,
using a larger sample and various combinations of med-
ications and dosages, before any general statement could
be made about the relationship between epidural analge-
sia and breastfeeding. At least in this limited population,
counseling the mother to avoid epidural analgesia because
it may negatively affect her breastfeeding success may not
be in the best interest of the mother-newborn dyad. Pain
relief in labor has always been a high priority for child-
bearing women. This priority may e so high that she
may be willing to sacrifice breastfeeding to achieve it. It is
possible for women to breastfeed successfully and to
experience a pain-free labor if the analgesia is carefully
chosen and administered.
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