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ABSTRACT
FACTORS RELATED TO THE ESTABLISHMENT OF BREASTFEEDING

by
Susan Sheaffer Davis

Primiparous women intending to breastfeed, who had
pregnancies and births without complications, along with their
healthy newborns, comprised the study subjects (n=79 pairs).
Demographic, medical, and breastfeeding information was
collected from medical records and a scripted telephone interview
of the mother two to six weeks following birth. Logistic regression
yielded the following model of four predictors of the successful
establishment of breastfeeding (as measured by breastfeeding
status at day fifteen): successful first breastfeeding latch,
breastfeeding attitude score (a composite score of a mother’s
responses to five questions), attendance at a prenatal
breastfeeding class, and first breastfeeding within thirty minutes of
birth. Over 30% of mother-baby pairs experienced difficulty
establishing breastfeeding. Use of nalbuphine (Nubain) and/or an
epidural of fentanyl and bupivacaine for labor pain relief was
associated with failure of the infant to latch at the first
breastfeeding. However, under the conditions of this study, labor
medication status was not significantly related to the successful

establishment of breastfeeding.
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INTRODUCTION

Humans have been evolving for millions of years. As
members of the mammalian family, the young are fed the milk of the
mother following birth. Selective pressures have resulted in a
species-specific milk that is particularly adapted to the needs of the
human infant. Throughout human history failure to breastfeed has
resulted in disastrous rates of mortality (Lawrence, 1994, pp. 28-
33). Itis somewhat surprising, then, to find that in the United
States today it is not uncommon for the initiation of breastteeding
to result in failure, and to have many breastfeeding mother-infant
pairs stop breastfeeding in the first weeks following birth (Dungy et
al., 1992; Feinstein et al., 1986, Frank et al., 1987; Mansbach et al.,
1991; Samuels et al., 1985; Saunders & Carroll, 1988). In light of
the evolutionary history of our species, it seems peculiarly non-
adaptive that breastfeeding should have such a low success rate.
The multitude of benefits of breastfeeding are then lost to that
mother and infant.

Many who work with new mothers and their infants have
expressed concern that exposure to medication given to the mother
during labor and passed to the fetus via the placenta may decrease

the likelihood of successfully establishing breastfeeding.



I. STATEMENT OF PROBLEM

A number of studies have documented the effect of labor
medication on the neonate and the initiation of breastfeeding. In
1961, Brazelton reported that neonates of women who were more
heavily sedated with barbiturates during childbirth were delayed 48
hours in attaining effective feedings in comparison to those whose
mothers had little or no barbiturates. Infants of the more heavily
medicated women also showed a 24 hour lag in the beginning of
weight gain. B.R. Kuhnert, Linn, Kennard & P.M. Kuhnert (1985)
found that meperidine (British, pethidine; trade name, Demerol)
given to women during labor significantly lowered the Brazelton
Neurobehavioral Assessment Scores (BNBAS) of the infants in
their study when compared to the offspring of unmedicated women;
however, the difference may not be meaningful clinically. Rajan
and Oakley (1990) reported that women who received pethidine
breastfed for a shorter duration than those who did not. In a
general article on breastfeeding and anesthesia, Lee and Rubin
(1993) recommended avoiding the use of pethidine in women who
were breastfeeding. Righard and Alade (1990) showed that both
pethidine and mother-infant separation had a negative impact on
the first feeding. They found that an infant was much less likely to
breastfeed effectively if the mother had been given pethidine

during labor. In addition, when contact was disrupted for routine



hospital baby care such as bathing and dressing, breastfeeding
success at first feeding was significantly reduced.

In the United States at this time newer forms of obstetric
analgesia often replace the use of systemically administered
narcotics. A mainstay of labor pain relief today is epidural injection
of a combination of an opioid and a local anesthetic (Kotelko,
1995). A study of a large population in England (Rajan, 1994)
reported no association between epidural analgesia administered
during labor and whether mothers and their babies were
breastfeeding at six weeks postpartum. The study, however, did
not specify the drug or drugs used.

Some studies have compared different local anesthetics
delivered via the epidural route, such as lidocaine, chloroprocaine,
and bupivacaine. In 1981 Murray et al. used the BNBAS to assess
neonates of women who had received either bupivacaine with or
without oxytocin, or little or no medication during labor. They found
effects of the drugs to be strongest on the first day of life, and
evidence of behavioral recovery by day five. In a series of studies
Abboud, working with various other investigators (Abboud et al.,
1982; Abboud et al., 1983; Abboud et al., 1984), reported no
differences among the neurobehavioral test scores of neonates of
women who received either epidural bupivacaine, lidocaine, or

chloroprocaine during labor. In some of the Abboud studies



medicated groups were also compared to selected non-medicated
control groups and found not to differ.

Recently reported are several studies that looked at epidurals
using a combination of fentanyl, an opioid, and bupivacaine, a
local anesthetic. In a 1989 study of labor analgesia, Jones et al.
compared extradural (epidural) bupivacaine, alone, to bupivacaine
and fentanyl combined, in women having either spontaneous
vaginal or operative births. They reported no significant
ditfferences in the neonates as measured by Apgar-minus-color
score at one minute and five minutes, or naloxone (a narcotic
antagonist) administration to the infant. There were no non-
medicated controls. The measures they used to assess the neonate
were relatively crude (Shnider & Levinson, 1993, pp. 674-5); such
general tests may not reveal deficits in behavior as subtle and
complex as feeding.

Epidural bupivacaine with and without fentanyl were
compared by King et al. (1990) in a study of women undergoing
elective cesarean operative births. Studies of cesarean births are
unable, of course, to include non-medicated controls. They found
no differences at birth between the two groups of neonates as
measured by mean birth weights, base deficits of umbilical arterial
and venous blood, and Apgar scores. No infants in either group

required drugs for neonatal resuscitation. Again, these tests are not



designed to measure behaviors such as feeding. In their discussion
the authors stated that a much larger study would be needed to
assess neonatal outcome fully.

Concentrations of fentanyl and bupivacaine (maternal vein,
umbilical vein and maternal vein/umbilical vein ratio) following
epidural infusion during labor were measured by Bader et al.
(1995). They reported that Apgar score, Scanlon’s Early Neonatal
Neurobehavioral Score (ENNS, Scanion et al., 1974), and
umbilical artery blood gas values “were within normal limits in all
cases” (p. 830). There were no non-medicated controls.
Breastfeeding was not specifically addressed. The conclusion
states that no significant drug accumulation or adverse neonatal
effects, as measured by blood concentrations, umbilical blood gas
values and neurobehavioral test scores, were found. Whether
these measurements are accurate indicators of fetal tissue uptake
of the medication or of feeding behavior is unknown.

In 1995 work done by Kotelko et al. was reported at the
Annual Meeting of the American Society of Anesthesiologists and
in the journal Anesthesiology. Four groups of parturients who
delivered term infants vaginally were studied: two groups received
epidural labor anaigesia, either bupivacaine alone or bupivacaine
and fentanyl; the third group received fentanyl intravenously; the

fourth group received no narcotic or anesthesia. Several measures



of neonatal sucking were made during the first ten minutes of the
first two feedings, either bottle or breast, following birth. The only
significant difference found was a depression of sucking measures
in the group of infants whose mothers had received intravenous
fentanyl. This research showed that in this case there was no
difference between infants of unmedicated mothers and those who
had epidurals of either bupivacaine alone or in combination with
fentanyl. Whether these sucking measures are predictive of
successful establishment of breastfeeding remains a question.
Loftus et al. (1995) compared three epidural regimens:
healthy parturients received bupivacaine alone, bupivacaine and
fentanyl , or bupivacaine and sufentanil. The Neurologic Adaptive
Capacity Score (NACS) (Amiel-Tison et al., 1982) was used for
neonatal neurobehavioral assessment. No differences among
neonates were found at fifteen minutes and two hours after birth.
However, at twenty-four hours the bupivacaine/fentanyl infants
scored significantly lower on the NACS than the other two
medication groups. No non-medicated controls were included in the
study. It is not known whether a lower NACS at twenty-four hours
would be associated with a neonate’'s inability to breastfeed
successfully. These findings introduce a concern that deleterious
effects of medications may not show up immediately following birth,

and that research that looks only at the period immediately



following birth (for example, Bader et al., 1995; Jones et al., 1989;
and King et al., 1990) may be missing significant negative effects of
epidural analgesia.

From the studies cited one can appreciate the ambiguities
that exist in the literature and the resultant uncertainty as to
whether labor medication has a deleterious effect on the
establishment of breastfeeding. In a 1992 review of epidural labor
pain relief Howell and Chalmers concluded that “remarkably little is
known about [the] short-term and long-term effects [of epidural
blocks].”

A number of measures used to assess the safety of the effect
of epidural medication on the neonate, such as Apgar scores or use
of resuscitation drugs (e.g., Jones et al., 1989; King et al., 1990),
have limitations (Shnider & Levinson, 1993, pp. 674-675, Apgar
score assessment) that prevent the detection of a possible negative
impact on the establishment of breastfeeding. The more
sophisticated neonatal neurobehavioral tests (the ENNS and the
NACS) in common use have only a small portion devoted to
breastfeeding behaviors, and these behaviors are tested
individually, not as the complex of actions that comprise feeding
(Shnider & Levinson, 1993). Itis not known whether these test
scores are predictive of the successful establishment of

breastfeeding. Another type of test, analysis of umbilical cord blood



drug concentrations, is used in studies as a more precise indication
of medication exposure than, for example, the Apgar score or use
of a narcotic antagonist. The drug status of the fetus cannot be
measured directly; therefore, cord blood values are used to infer
the degree of drug exposure of fetal tissues such as the brain.
However, since there are a number of factors that influence drug
uptake by tissues, and these factors differ according to the drug
and the site of action (Shnider & Levinson, 1993), the blood tests
may be inaccurate and/or misieading. In light of the limitations of
these evaluative tests, coupled with the ambiguous results of
published research, a question remains as to whether epidural
fentanyl and bupivacaine for labor analgesia have a deleterious
effect on the successful establishment of breastfeeding.

The neonatal assessment tools just mentioned are widely
used in studies of the effects of labor medication. In a
comparatively small number of studies certain aspects of
breastfeeding have served as the outcome. Few studies
(Brazelton, 1961; Matthews, 1989; Rajan, 1994, Richards & Bernal,
1971) have looked at the successful establishment of breastfeeding
as a whole. Most of these studies involved different drug regimens
and hospital routines and are, therefore, not relevant to current
birth practices. While it is important to be able to document the

disruption of any facet of breastfeeding, it can be argued that such



disruptions are only temporary setbacks that do not have significant
long term consequences on the successful establishment of
breastfeeding, and, therefore, are more easily dismissed. Thus it
was decided that the outcome for the present research would be
the successful establishment of breastfeeding as measured by the
ability of the mother and her infant to sustain breastfeeding through
the first fifteen days of the infant’s life.

The purpose of this study is to determine the relationship
between the labor medication status of the nulliparous parturient
intending to breastfeed, and the status of breastfeeding at day
fifteen postpartum.

Il. OBJECTIVES AND HYPOTHESES

This research had the following objectives and hypotheses.
OBJECTIVE: To identity characteristics of women intending to
breastfeed, their neonates, their labors and deliveries, and their
establishment of breastfeeding.

OBJECTIVE: To describe the process of establishing
breastfeeding, including problems encountered and help received.
OBJECTIVE: To determine if breastfeeding establishment is
affected by labor medication status.

Hypothesis: The establishment of breastfeeding as measured
by breastfeeding status at day fifteen is not related to labor

medication status.



OBJECTIVE: To determine what factors predict the successful

establishment of breastfeeding as measured by breastfeeding

status at day fifteen using logistic regression analysis.
Hypothesis: Selected maternal, infant, and breastfeeding

characteristics and practices predict breastfeeding status at day

fifteen.

I1l. RESEARCH QUESTION

The research question is as follows:

What is the relationship between the labor
medication status of the nulliparous parturient intending
to breastfeed and the establishment of breastfeeding at
day fifteen?

The labor medication status under consideration is epidural
anesthesia using a combination of fentanyl and bupivacaine, or the
absence of such medication. Data were collected from the
maternal and neonatal medical records and from a postpartum

scripted telephone interview.
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A REVIEW OF THE LITERATURE
I. INTRODUCTION

Breastfeeding is the best way for a mother to nourish and
nurture her infant. The nutritional, immunological, hormonal,
psychological and other benefits to both mother and infant have
been widely documented (Jensen, 1995; Institute of Medicine,
1991; American Academy of Pediatrics, 1997). However, not every
mother who chooses to breastfeed her infant is successful in doing
so. The number of breastfeeding mother-infant pairs often declines
rapidly in the first days and weeks following birth (Barron et al.,
1988; Beaudry & Aucoin-Larade, 1989, Dungy et al., 1992;
Serafino-Cross & Donovan, 1992). If breastfeeding is not
successful in the first days of life, its multitude of benefits cannot
be realized. There are many factors (Kurinij & Shiono, 1991, Perez-
Escamilla et al.,, 1993; Righard & Alade, 1990) that contribute to
such a failure.

The question arises as to whether pain relief medications
administered to the parturient have a deleterious effect on
breastfeeding. The scientific literature on this question is
ambiguous (e.g., Amiel Tison et al., 1994; Bader et al., 1995; Jones
et al., 1989; King et al., 1990; Kotelko et al., 1995; Loftus et al .,
1995; Murphy et al., 1991; Nissen et al., 1995; Sepkoski et al.,

1994; Sepkoski et al., 1992). This review of the literature,
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therefore, will explore the advantages of breastfeeding and the
evidence for effects of labor medications on the neonate,
particularly factors affecting the successful establishment of
breastfeeding.

Il. BREASTFEEDING

Throughout the history of humankind, mothers have nurtured
and nourished their infants by breastteeding. Itis only in the very
recent past, when alternatives to breastfeeding came into existence
that did not carry a very high risk of mortality to infants, that there
were compelling reasons to explore the advantages of human milk
and breastfeeding.

In the second half of this century, research began to provide
information on the composition of human milk and the benefits that
come from breastfeeding. Many of the early studies were flawed in
design and biased in nature. For example, the term breastfeeding
was not precisely defined. Unsubstantiated claims were made for
breastfeeding without taking into account the complexity of the
issues under scrutiny (e.g. intelligence) and the possibility of
confounding factors. Those advantages that were well-documented
were spread over a number of disciplines, e.g. nutrition,
immunology, and psychology. Often the preponderance of evidence
in favor of breastfeeding is less apparent because of the

fragmentation of this body of information among the life sciences,
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social sciences, and medical educational settings. Today a large
body of research holds that breastfeeding is the superior infant
feeding mode.
A. NUTRITIONAL BENEFITS

The nutritional benefits of human milk are the result of the
evolution over millions of years of a species-specific milk that
comprises the spectrum and ranges of nutrients best suited to the
optimal development of the human infant. While numerous
advantages of breastfeeding have been documented, itis
reasonable to assume that others are yet to be discovered. Human
milk is composed of carbohydrates, proteins, fats, minerals,
vitamins, and water. This list of nutrients only begins to suggest the
complexity of human milk, however. More specifically, human milk
has humoral components such as hormones, growth factors, and
anti-infection agents; and cellular components such as
macrophages and lymphocytes (Jensen, 1995). While each of these
constituents can be classified as one or more of the five nutrients
listed, their special significance lies in their unique functional roles
as macromolecules and cells. Babies should consume only one
food for at least the first four months of life, according to the
recommendation of the American Academy of Pediatrics (1998), the
American Dietetic Association and others, at a time of rapid growth

and development. The question of the nature of that food assumes
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singular importance. Other choices for the diet of infants, human
milk substitutes or formulas, are most often based on cow's milk, or,
to a lesser extent, the soybean. It follows that the constituents of
infant formulas are present both in different forms and in different
proportions than in human milk. And almost none of the special
cellular and humoral components in human milk are present in
commercial infant formulas.

The case of fat in infant diets can be instructive and serve as
a model for the kinds of differences that exist between human milk
and its substitutes. For many years the role of fat was seen as the
means of energy storage in the body, a source of energy when the
need arose. The amount of fat in the diet of infants was deemed
important, not the source nor the composition of the fat. As
research results from the study of cardiovascular disease in adult
humans became available and it appeared that diets low in
saturated fat and cholesterol protected against heart disease, the
trend in the formula industry was to switch from formulations high in
saturated fats to those using vegetable oils low in saturated fat,
and also devoid of long chain fatty acids. As Crawford (1993, p.
707S) writes, "there was a curious insistence on replacing the
animal lipid by a vegetable oil with only linoleic acid in it." Human
milk contains detectable amounts of at least six polyunsaturated

fatty acids of carbon chain lengths longer than 18, including
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locosahexaenoic acid (DHA); no commercial infant formulas
nanufactured in this country have detectable amounts of any these

atty acids (Clark et al., 1992). Further, formulas often have very

vigh ratios of linoleic acid to a-linolenic acid (Clark et al., 1992),

vhich may limit the formation of DHA. As in all decisions as to the
composition of formulas, cost and shelf life are also considerations.
Siven these constraints, the resultant infant formulas are only an
approximation of human milk.

The understanding of the roles of fatty acids in biological
systems has expanded dramatically to include, in addition to
serving as fuel molecules, such functions as precursors of local
normones and intracellular messengers, building blocks of
phospholipids and glycolipids, and the modification of proteins for
anchoring in membranes (Stryer, 1995). Researchers became
nterested in the question of whether or not optimal development of
the infant's central nervous system, high in DHA concentration,
could be supported by infant diets that did not contain the longer
chain polyunsaturated fatty acids (D.G.Birch et al., 1992; E.E. Birch
et al., 1992; Hoffman et al., 1993; Makrides et al., 1993, Uauy et al.,
1992). Uauy et al. (1992), for example, used measures of visual
acuity to test retinal and cortical function, comparing infants on
diets of human milk, formula that contained no detectable long-

chain polyunsaturated fatty acids (comparable to a commercially
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available formula), and a formula that had been supplemented with
marine oil, a source of n-3 fatty acids, including DHA. They found
that the visual acuity of infants fed human milk or formula
supplemented with marine oil is significantly better than that of
infants fed the formula corresponding to the commercial infant
formula. The absence of the longer chain polyunsaturated fatty
acids, possibly DHA, in particular, at the time of rapid central
nervous system development in infants, may lead to deficits in
brain and retina function that are not reversed by the later inclusion
of these fatty acids in the diet. These results were found when both
preterm and full term infants were studied.

The discovery of the roles of lipids in development and
metabolism is ongoing. It is known that human milk contains certain
lipid constituents that are not found in infant formulas, and that
some of these may be necessary for optimal human growth and
development.

Other nutrients confer other advantages on the breastfed
child. A full discussion of each of these benefits is beyond the
scope of this thesis.

B. IMMUNOLOGICAL, GROWTH, AND DEVELOPMENTAL
BENEFITS
The nature of the evidence for immunological, growth, and

developmental benefits for breastfeeding falls into two categories.
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The first is the presence in human milk of a complex system of anti-
infection agents of a number of different kinds. The second is the
growing number of research studies of careful design that find that
breastfed infants have fewer illnesses, and that their illnesses are
of shorter duration than formula fed infants, both in industrialized
as well as developing nations.
Constituents of human milk with nonnutritive functions
The following list is comprised of various substances found in
human milk. The functions and benefits of many constituents have
been elucidated. For the remaining components, it is reasonable to
assume that many of them will be found to contribute to the immune
system and to the growth and development of the infant, but their
exact function awaits further study.

Anti-infection properties of human milk

Direct protection against pathogens. Many of the cellular and
humoral components of human milk have anti-infection properties,
providing protection against agents of disease that are bacterial,
viral, and protozoan. Humoral anti-infection agents include
oligosaccharides and glucoconjugates, immunoglobulins,
lactoferrin, lactoperoxidase, lysozyme, fibronectin, complement
components, and mucins (Institute of Medicine, 1991, Jensen,
1995; Lawrence, 1994; Newburg, 1997). Partially digested

substrates in human milk such as fatty acids, monoglycerides, and
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B-casomorphins may also confer protection (Jensen, 1995).

Cellular components that are known to have anti-infection
capabilities are macrophages and, possibly, lymphocytes (Institute
of Medicine, 1991). Many of these components have multiple
functions and interact with each other.

Promoters of protective microorganisms. The bifidus growth-
promoter activity favors the growth of bacteria which suppress the
proliferation of enteropathogens (Jensen, 1995).

Antiinflammatory agents. Human milk contains “a host of
antiinflammatory agents including agents that double as direct
protective agents, antioxidants, enzymes that degrade inflammatory
mediators, antienzymes, cytoprotective agents, and modulators of
leukocyte activation” (Institute of Medicine, 1991, p. 138).

Immunostimulating agents. Evidence for immunostimulating
agents in human milk includes: higher than expected levels of

secretory IgA in the urinary tract of breastfed infants; an increase in

certain immune factors (for example, the cytokine interferon- a, and
fibronectin) in the blood of infants exposed to disease; and
immunomodulators such as a-tocopherol, cytokines (several
interleukins, tumor necrosis factor- a, transforming growth factor-g,

and other factors) and prolactin found in human milk. This

evidence is taken as an indication of the stimulation of the
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breastfed infant’s immune system resulting in increased protection
against disease (Ellis et al., 1997; Jensen, 1995).

Enzymes in human milk

Enzymes found in human milk have been reviewed by
Hamosh (1986, chap. 4). One group of enzymes has digestive
functions in the neonate, for example, amylase, bile salt stimulated
lipase, and possibly proteases. Another group of milk enzymes has
anti-infection properties, such as lysozyme, peroxidase and
possibly bile salt stimulated lipase. A third group of enzymes is
important in stimulating neonatal development. Included in this
group are antiproteases. The function for a number of other
enzymes found in human milk has not yet been determined.

Other constituents of human milk with nonnutrient functions

Growth factors and hormones. Over twenty hormones and
hormone-like substances have been identified in human milk at this
time. Their significance in the infant, for the most part, has not been
determined (Jensen, 1995). Epidermal growth factor is known to
stimulate the growth of certain cells. It is believed to be of
significance in the maturation of the gut (Morriss, 1986, chap. 5). A
more precise description of the roles of epidermal growth factor
and other factors found in human milk awaits further study.

Nucleotides. In his report on nucleotides, Barness (1994)

states that nucleotides are "present in human milk in larger
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quantities‘than in ...infant formulas". Jensen concludes that recent
studies suggest that dietary nucleotides may be semi-essential for
newborn animals (Jensen, 1995). Hamosh (1997), in introductory
remarks for a symposium on milk and development of the neonate,
states that there is good agreement in the scientific literature for a
role for nucleotides in immune function and intestinal repair after
injury. Further study as to their functions is needed.
Evidence of immunological protection

Breastfed infants are sick less often, and iliness episodes are
less severe when they do occur, in comparison to formula fed
infants. Recent research (Beaudry et al., 1995; Dewey et al., 1995),
has been carried out in carefully designed and controlled studies in
developed countries; in the case of the Dewey study, in an affluent
population. Breastfeeding also appears to be protective against
atopic disease. In a group of preterm infants with a family history
of atopy, at age 18 months after term, those babies who had early
exposure to cow’s milk were at significantly greater risk of having
one or more allergic reactions (Lucas et al., 1990). A prospective
follow-up study done in Finland of normal, term infants documented
protection against allergies to age seventeen years (Saarinen &
Kajosaari, 1995).

The thymus, a lymphoid organ necessary in early life for the

normal development of immunological function (McDonough, 1994),
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was shown by Hasselbalch and colleagues (Hasselbalch et al.,
1996), by age four months, to be considerably larger in breastfed
infants than in formula fed infants. The significance of this finding
is unknown, but it would be consistent with a more developed
immune system in breastfed infants.

The U.S. Preventive Services Task Force (1996) reports that
“‘epidemiologic evidence and randomized prospective studies
suggest that infant consumption of breast milk for at least 6 months
may reduce the risk of otitis media, lower respiratory tract illness,
meningitis, allergic iliness, diarrhea, hospital admissions, and
abnormal cognitive development in the child.”

Summary of benefits of human milk

Breastfeeding provides the human infant with a fresh,
nutritious diet of both high quality and variability, as well as an
armamentarium against disease. In addition, it is readily available,
is at body temperature, has a low renal solute load compared with
human milk substitutes, requires no equipment, sterilization, or
clean water supply and is convenient and economical. Given the
present state of our understanding of nutrition and the composition
of human milk, breastfeeding is the infant feeding practice which
best meets the needs for optimal human health, growth and

development.

21




C. PSYCHOLOGICAL BENEFITS
Cognitive development

In The Child in the Family, (Belsky et al., 1984, p. 41-42) the
authors cite several key dimensions of maternal functioning that
"'emerge from the vast literature on parental influence during
infancy as consistent predictors of individual differences in infant
cognitive functioning." They are: attentiveness, physical contact,
verbal and material stimulation, and responsiveness. Breastfeeding
supplies the optimum environment for the expression of each of
these important dimensions of maternal behavior (Alberts et al.,
1983). The act of breastfeeding is almost indistinguishable from
them. Breastfeeding virtually ensures the maternal functioning best
for infant cognitive development.

Morrow-Tlucak et al., (1988) reported that breastfed infants at
the age of 1 and 2 years had significantly higher Bayley scores, an
indication of developmental status (Osofsky, 1987), than formula
fed infants. The difference was small, but remained after using
"rigorous covariate control" (Morrow-Tlucak et al., 1988).

A number of studies have reported that breastfed infants, or
infants fed human milk, have greater cognitive abilities at later
stages of development than infants fed formulas (Bauer et al.,
1991; Lucas et al.,, 1992; Rodgers, 1978, Taylor & Wadsworth,

1984). Lucas and colleagues studied 300 premature infants fed by
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intragastric tube, either their own mother's milk or formula. At age
7.5-8 years the children who received human milk scored over 8
points higher on an IQ test, after controlling for maternal education,
socio-economic status, and other factors. Only further research will
provide a more definite answer as to whether human milk or
breastfeeding is responsible for the higher cognition scores
achieved by breastfed children. Due to the nature of cognitive
abilities and the complexity of the environment in which these
abilities develop, and the myriad possibilities for confounding, such
a relationship will be difficult to demonstrate conclusively.
Continuity of care

Breastfeeding fills the baby’'s need for long-term maternal
contact and touch. It ensures that the mother and infant will have
frequent contact every day. The mother's body has provided a safe
and nourishing environment for the developing fetus for nine
months. In the immediate newborn period the infant already
recognizes the sound of the mother's voice, and shows a
preference to it over other female voices (Klaus & Klaus, 1985).
Breastfeeding provides a continuation of the care and nurturing
that starts before birth and proceeds throughout the neonatal

period and beyond (Gaull et al., 1985).
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Constancy of care

Following birth, the practice that has evolved over millions of
years, is for one person, the mother, to breastfeed the infant
frequently, throughout the first months of life into early childhood.
Lawrence (1994), the author of one of the most important reference
books on breastfeeding for the medical profession, and a physician
and mother, notes that during breastfeeding the mother and infant
“‘are alone together during breastfeeding, and the mother gives her
full attention to the baby with stroking and fondling. Social
interaction with the baby is less frequent when [the baby] is bottle
fed, and the mother is often in a distracting social situation or
someone else feeds the infant" (p. 195).
Psychophysiology of breastfeeding women

Wiesenfeld and colleagues (1985) write, the "manner in which
a mother responds to her infant's signals has been accorded a
central role in the formation of attachment, and has also been
associated with patterns of cognitive growth....Ethological theorists
specify that sensitive caregiving requires prompt and contingent
caregiver response to the infant's signals;...contingent responding
is believed to promote the development of a sense of competence,
trust, and confidence.” In one of the few studies to explore whether
breastfeeding women differ psychophysiologically from bottle

feeders, Wiesentfeld et al. (1985) found "strikingly different
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response patterns characterizing breast- and bottle-feeding
mothers across response measures." On subjective measures of
emotional response breastfeeders expressed greater satisfaction
with the feeding experience, e.g., it was good for the baby's health,
good for the mother's health, and a pleasant physical experience.
Further, breastfeeders felt more strongly that feeding was relaxing
for the baby and for the mother. This is consistent with the finding
of Leifer (1977), that bottie-feeding women found infant feeding
emotionally neutral or boring, versus breastfeeding mothers, who
felt feedings were emotionally gratifying. Wiesenfeld et al. (1985)
also found that breastfeeding mothers "were more inclined to want
interaction with [their] infant and they also expressed greater
satisfaction with the feeding experience." Using measures of
maternal cardiac rate and electrodermal data, they reported
response patterns that differed by feeding mode. This led to the
interpretation of their findings as suggesting a "differential
physiology in the lactating mother, as well as different prior
personality factors operating on choice of feeding mode."

The relationship between maternal role adjustment and infant
feeding method was researched by Virden (1988). She reported
less maternal anxiety and more mother-infant mutuality in mothers
who were breastfeeding at one month past birth in contrast to

mothers who were bottle feeding. In addition, as Lawrence (1994)
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notes, the mother’s response to unrestricted nursing is “a more

even mood cycle than the mood swings associated with ovulation
and menstruation”
Attachment and bonding

Attachment is a vital aspect of the maternal/infant
relationship. Breastfeeding, with its physical closeness, frequency
of contact, and physiological involvement of mother and baby, is
the infant feeding mode that is most likely to enhance bonding or
attachment. Countless women have attested to the warmth and
closeness of breastfeeding as strengthening the mother-infant
bond.
Pleasure of breastfeeding

Newton (1971) reported several physical phenomena
associated with breastfeeding. She noted the tactile stimulation of
the maternal areolar area during a feeding session. "In addition [to
receiving the pleasurable sensations of sucking,] the mother
experiences a generalized body response. The temperature of the
mammary skin rises, and the uterus contracts rhythmically." Riordan
and Rapp (1980) proposed that "breastteeding/lactation...is a
sexually pleasurable process for the mother in addition to providing
nourishment for her infant." They further suggested "that the very
survival of Homo sapiens has been dependent on [the] sensual

reinforcements of breastfeeding.”
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Researchers are now documenting what many women have
experienced throughout the history of the human species; that
breastfeeding brings to the mother-infant dyad a unique closeness
that is the result of the physical and psychological nature of
breastfeeding. This is frequently interpreted in subjective, often
emotional terms, what some mothers have described as "the
tranquil and peaceful sensual feelings" of breastteeding (Riordan &
Rapp, 1980).

Summary of psychological benefits of breastfeeding

Breastfeeding fosters the maternal-infant relationship both in
that the behaviors of breastfeeding are so interwoven with
nurturing as to be almost inseparable from them, and in that the
mother is a physiologically unique person who is linked to her
infant in an interdependent and mutually pleasurable way.

D. OTHER ADVANTAGES OF BREASTFEEDING
Convenience

Breastfeeding is convenient, economical and ecological. Itis
convenient because the supply of milk is always present, ready,
and at the correct temperature; needs no sterilization,
reconstitution, or other preparation; requires no supply of formulas,
no bottlies, no nipples, or other paraphernalia; requires no

refrigeration or safe water supply, and is easily portable.
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Economy

Estimates of the economy of breastfeeding will vary due to the
inexactitude of the present level of our understanding of the
nutritional requirements of lactating women, the various ways in
which additional dietary needs may be met by nursing women, and
the different costs of commercial formulas. In spite of the lack of
complete information in these areas itis possible to choose foods
that are both economical and appropriate, and to realize a very
considerable savings by breastfeeding.

Health expenses are another area of cost savings for parents
as well as taxpayers, whose tax dollars support such governmental
agencies as WIC (Special Supplemental Nutrition Program for
Women, Infants and Children). Studies have begun to appear, such
as Montgomery & Splett (1997), documenting that breastfed babies
have lower medical expenses than infants fed artificial human
milks.

Environmental advantages

Although there is no specific research supporting it,
breastfeeding is sound environmental policy. There are no
requirements for containers of formula, feeding bottles, nipples,
and sterilizing equipment. Utilization of breastfeeding places less

demand on the dairy industry and its use of fertilizers, pesticides,
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disinfectants, dairy equipment, transportation, energy, and water. It
decreases the need for the manufacture of formulas.
I1l. LABOR MEDICATION
A. LIMITATIONS OF LABOR MEDICATION RESEARCH
Human research and changing labor medication practices
The issue of labor medication is complex. Research on the
effect of labor medication on the pregnant woman and her fetus or
neonate is limited by ethical concerns, often preventing random
assignment to treatment group, or manipulation of medication dose
and timing, for example. Further, the medical literature is difficult to
interpret because of changing drugs, drug doses, and routes of
administration; different total dosages per patient; different
intervals from the time of the first and last dose to delivery; the
idiosyncratic response of the individual patient; and the individual
nature of each labor. Moreover, studies are also difficult to interpret
and compare due to the use in some cases of a number of different
medications in addition to the drugs under study, such as labor
medications given early in labor (Murphy et al., 1991); other pain
relief medications given during the epidural (King et al., 1990);
local anesthetics used just before birth (Chestnut et al., 1988;
Kuhnert et al., 1985; Murphy et al. 1991, Murray et al., 1981);
inhalation medication (Belsey et al., 1981, King et al., 1990,

Murphy et al., 1991; Murray et al., 1981), and possible drug
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exposure through postpartum medications and breast milk (these
latter two exposures are almost never reported, according to
Kuhnert, 1985). Not all studies include non-medicated controls.
Some are, rather, either a comparison of different doses of the
same drug (Cohen et al., 1987); a comparison of the effects of two
or more drugs, either alone or in combination with another drug
(Kuhnert et al., 1984, Loftus et al., 1995); or the effect of one drug
alone or combined with another drug (Bader et al., 1995; Chestnut
et al., 1988; Cohen et al., 1987; Jones et al., 1989; Murphy et al.,
1991). In some studies vaginal and cesarean births are considered
together (Abboud et al., 1984; Chestnut et al., 1988; Murphy et al.,
1991). However, anesthesia for the two types of birth can be
different, not necessarily in type of medication or route of
administration, but rather in terms of dosage, number, and timing of
doses. There may also be other factors associated with operative
births and not vaginal births, or vice versa. The consideration of
these two different types of birth together further complicates the
interpretation of results.

Another factor that may complicate the detection of the effects
of labor medication, is the drug-delivery interval. It is often
assumed that drug exposure to the fetus is highest shortly after the
anesthetic is delivered to the mother and that levels subsequently

subside from these early higher levels. Research has shown that
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some drugs administered to the mother during the last hour
preceding birth do not have a detectable effect on the neonate,
whereas the same drugs with a longer drug-delivery interval have a
deleterious effect (Kuhnert et al., 1985; Matthews, 1989; Righard &
Alade, 1990). Few research articles address this issue, and its
omission may prevent the accurate assessment of the effects of
labor medications.
Neonatal assessment

Do the tools presently used in research to determine the
safety of labor medication adequately assess neonatal outcome,
particularly in respect to the successful establishment of
breastfeeding?
Apgar scores

Apgar scores (Abboud et al., 1983; Chestnut et al., 1988,
Cohen, et al.,, 1987; Jones et al., 1989; King et al., 1990; Kuhnert et
al., 1984) are measures that have been used for assessing
neonatal outcome in the study of maternal medication administered
during labor. Apgar scores consist of the sum of ratings for five
traits: color, heart rate, reflex irritability, muscle tone, and
respiratory effort of the newborn. Examinations are made at one

and five minutes. In_Anesthesia for Obstetrics (Shnider and

Levinson, 1993) the Apgar score is characterized as a relatively

crude measure, made by personnel who may not be objective,
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covering a very short period of time, often before many serious
problems have presented, and measuring only those vital functions
necessary to sustain life. The text continues:
Because the infant has to be considerably affected to
significantly lower the score, subtle effects of perinatal
asphyxia or maternal medication may be missed entirely.
Newer and more sophisticated techniques of examining the
neurologic and behavioral aspects of the newborn have
repeatedly demonstrated profound and sometimes prolonged
depression in infants who have perfectly normal Apgar
scores. Thus studies using this index as an outcome
measure that have judged drug regimens as 'safe' must be
reinterpreted in the light of more recent data. (p. 675)
Neonatal neurobehavioral assessment tools
The Brazelton Neonatal Behavioral Assessment Scale
(BNBAS) is a more sophisticated tool. It looks specifically at the
mother-infant interaction. Training for administrators of the test is
extensive, and the test itself takes 30-45 minutes (Norris, 1993).
The results are not easily quantifiable for statistical analysis (B.R.
Kuhnert, Linn & P.M. Kuhnert, 1985). In recent anesthesiology
research the BNBAS has often been replaced by two newer tests,
the Early Neonatal Neurobehavioral Scale (ENNS) and the
Neurologic and Adaptive Capacity Score (NACS).
Scanlon et al. (1974) devised the Early Neonatal
Neurobehavioral Scale (ENNS) to examine the effect of anesthetic
drugs by assessing neonatal muscle tone and habituation to

repeated stimuli. Testing, done from 2 to 8 hours post birth, is timed

to coincide with the postulated period of maximum drug effect
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(Norris, 1993). The test takes from 6 to 10 minutes to perform
(Shnider & Levinson, 1993). Of the fifteen observations made, two
relate directly to breastfeeding: rooting is assessed, as is sucking
(Norris, 1993).

One of the most widely used tests in anesthesiology research
at this time, the Neurologic and Adaptive Capacity Score (NACS),
attempts to distinguish between the effects of birth trauma and of
maternal drugs by examining differences in muscle tone among
various muscle groups (Amiel-Tison et al., 1982). This test takes
under 5 minutes. Twenty parameters are assessed: one, sucking,
relates directly to breastfeeding behavior; rooting is not tested.
Bramwell, writing in the Norris text (1993), states:

In an attempt to simplify the complexities of the Brazelton and

ENNS examinations, the NACS fails to understand the

capabilities of the neonate and the process of early

development adequately. So, the NACS may not detect drug

and other effects in neonatal performance. (p. 284).

Weaknesses in the ENNS and the NACS exist. Each relies on
the subjective judgments of personnel regarding the neonate
(Norris, 1993). A relatively small percentage of each test measures
behavior that has a direct impact on breastfeeding. Perhaps more
importantly, no measure is made of feeding behavior as a whole, as
the coordinated complex of activities that comprises successful

breastfeeding. Further, it is not just the act of feeding which must

be achieved early in life, but the initiation of what is partially a
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learned behavior. These measures, widely used to assess neonatal
outcome in studies of maternal labor medications, may not
accurately predict whether breastfeeding has been adversely
affected.

Tissue drug levels

The most accurate and direct measures of neonatal exposure
to medication, analysis of tissues for drug levels, are unavailable
for the study of the effects of labor medication on the neonate. One
of the best indicators that is available, blood levels of medications,
may not give an accurate measure of drug accumulation due to
fetal tissue uptake parameters that cannot be assessed accurately
(Shnider & Levinson, 1993). One particular complication is “ion
trapping”, where the amount of a basic drug (such as local
anesthetics and opiates) taken up by a given tissue varies with pH;
as pH decreases, as it would in a stressed fetus, tissue drug uptake
increases (Norris, 1993) for a given level of drug in the maternal
circulation. The result would be a significantly higher concentration
of drug in the fetus than in the mother.

In summary, complete information regarding drug exposure is
all but impossible to obtain for humans. In Norris's book on
obstetric anesthesia (1993) Douglas concludes,

Effects [of drugs] on the fetus...can only be measured

indirectly. Current methods of testing the newborn...may not

detect subtie changes. When drug effects are detected, it is
difficult to assess their overall impact. (p. 141)
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Other factors that may disrupt the establishment of
breastfeeding

There are a number of factors other than drugs that may play
arole in the disruption of the establishment of breastfeeding.
These include the interruption of mother-infant contact in the period
immediately following birth, documented by Righard and Alade
(1990), as having a deleterious effect on the success of the first
breastfeeding. In their study the interruption of mother-infant
contact was occasioned by routine hospital care. Further
investigation in this area could prove fruitful in the quest to avoid
disrupting the initiation of breastfeeding.

Delay in the timing of the first breastfeeding has been shown
by a number of studies to be associated with a decrease in duration
of breastfeeding (Beaudry & Aucoin-Larade, 1989; Feinstein et al.,
1986, Wright & Walker, 1983).

Some health professionals have hypothesized that the often
aggressive treatment of the oral area of the newborn with
suctioning, endoscopic viewing of the larynx, and in some cases
gastric suctioning (Widstrom et al., 1987), tends to obtund feeding
reflexes and behaviors in the immediate postpartum period.

Recent research by Chen et al. (1998) has documented the
role of stress during labor and delivery and its detrimental effect on

lactogenesis.
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The common thread in each of these factors is the setting in
which initiation of breastfeeding takes place, and the attendant
routines and practices. In the United States that is most often the
hospital. The question must be raised as to how protective and
supportive this environment is for the breastfeeding new mother
and her infant.

B. EFFECTS OF LABOR MEDICATIONS

A number of studies have documented the effect of labor
medication on the neonate and the initiation of breastfeeding. In
1961, Brazelton reported that neonates of women who were more
heavily sedated with barbiturates during childbirth were delayed 48
hours in attaining effective feedings in comparison to those whose
mothers had little or no barbiturates. Infants of the more heavily
medicated women also showed a 24 hour lag in the beginning of
weight gain. Kuhnert et al. (1985) found that meperidine (British,
pethidine; trade name, Demerol) given to women during labor
significantly lowered the Brazelton Neurobehavioral Assessment
Scores (BNBAS) of the infants in their study when compared to the
offspring of unmedicated women; however, the difference may not
be meaningful clinically. Rajan and Oakley (1990) reported that
women who received pethidine breastfed for a shorter duration
than those who did not. In a general article on breastfeeding and

anesthesia, Lee and Rubin (1993) recommended avoiding the use
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of pethidine in women who were breastfeeding. Righard and Alade
(1990) showed that both pethidine and mother-infant separation
had a negative impact on the first feeding. They found that an infant
was much less likely to breastfeed effectively if the mother had
been given pethidine during labor. In addition, when contact was
disrupted for routine hospital baby care such as bathing and
dressing, breastteeding success at first feeding was significantly
reduced.

In the United States at this time newer forms of obstetric
analgesia often replace the use of systemically administered
narcotics. A mainstay of labor pain relief today is epidural injection
of a combination of an opioid and a local anesthetic (Kotelko,
1995). A study of a very large population in England (Rajan, 1994)
reported no association between epidural analgesia administered
during labor and breastfeeding ongoing at six weeks postpartum.
The study, however, did not specify the drug or drugs used.

Some studies have compared different local anesthetics
delivered via the epidural route, such as lidocaine, chloroprocaine,
and bupivacaine. In 1981 Murray et al. used the BNBAS to assess
neonates of women who had received either bupivacaine with or
without oxytocin, or little or no medication during labor. They found
effects of the drugs to be strongest on the first day of life and

evidence of behavioral recovery by day five. In a series of studies
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Abboud, working with various other investigators (Abboud et al .,
1982; Abboud et al., 1983; Abboud et al., 1984), reported no
differences among the neurobehavioral test scores of neonates of
women who received either epidural bupivacaine, lidocaine, or
chloroprocaine during labor. In some of the Abboud studies
medicated groups were also compared to selected non-medicated
control groups and found not to differ.

Recently reported are several studies that looked at epidurals
using a combination of fentanyl, an opioid, and bupivacaine, a
local anesthetic. In a 1989 study of labor analgesia, Jones et al.
compared extradural (epidural) bupivacaine, alone, to bupivacaine
and fentanyl combined, in women having either spontaneous
vaginal or operative births. They reported no significant differences
in the neonates as measured by Apgar-minus-color score at one
minute and five minutes, or naloxone (a narcotic antagonist)
administration to the infant. There were no non-medicated controls.
The measures they used to assess the neonate were relatively
crude (Shnider & Levinson, 1993, pp. 674-5); such general tests
may not reveal deficits in behavior as subtle and complex as
feeding.

Epidural bupivacaine with and without fentanyl were
compared by King et al. (1990) in a study of women undergoing

elective cesarean operative births. Studies of cesarean births are
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unable, of course, to include non-medicated controls. They found
no differences at birth between the two groups of neonates as
measured by mean birth weights, base deficits of umbilical arterial
and venous blood, and Apgar scores. No infants in either group
required drugs for neonatal resuscitation. Again, these tests are not
designed to measure behaviors such as feeding. In their discussion
the authors stated that a much larger study would be needed to
assess neonatal outcome fully.

Levels of concentrations of fentanyl and bupivacaine
following epidural infusion during labor were measured by Bader et
al. (1995). They reported that Apgar score, Scanion’s Early
Neonatal Neurobehavioral Score (ENNS, Scanlon et al., 1974),
and umbilical artery blood gas values “were within normal limits in
all cases” (p. 830). There were no non-medicated controls.
Breastfeeding was not specifically addressed. The conclusion
states that no significant drug accumuiation or adverse neonatal
effects, as measured by umbilical blood gas values and
neurobehavioral test scores, respectively, were found. Whether
these measurements are accurate indicators of fetal tissue uptake
of the medication or of feeding behavior is unknown.

In 1995 work done by Kotelko et al. was reported at the
Annual Meeting of the American Society of Anesthesiologists and

in the journal Anesthesiology. Four groups of parturients who
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delivered term infants vaginally were studied: two groups received
epidural labor analgesia, either bupivacaine alone or bupivacaine
and fentanyl, the third group received fentanyl intravenously; the
fourth group received no narcotic or anesthesia. Several measures
of neonatal sucking were made during the first ten minutes of the
first two feedings, either bottle or breast, following birth. The only
significant difference found was a depression of sucking measures
in the group of infants whose mothers had received intravenous
tentanyl. This research showed that in this case there was no
difference between infants of unmedicated mothers and those who
had epidurals of either bupivacaine alone or in combination with
fentanyl. Whether these sucking measures are predictive of
successful establishment of breastfeeding remains a question.
Loftus et al. (1995) compared three epidural regimens:
healthy parturients received bupivacaine alone, bupivacaine and
fentanyl , or bupivacaine and sufentanil. The Neurologic Adaptive
Capacity Score (NACS) (Amiel-Tison et al., 1982) was used for
neonatal neurobehavioral assessment. No differences among
neonates were found at fifteen minutes and two hours after birth.
However, at twenty-four hours the bupivacaine/fentanyl infants
scored significantly lower on the NACS than the other two
medication groups. No non-medicated controls were included in the

study. It is not known whether a lower NACS at twenty-four hours
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would be associated with a neonate’s inability to breastfeed
successfully. These findings do introduce a concern that
deleterious effects of medications may not show up immediately
following birth, and that research that looks only at the period
immediately following birth (for example, Bader et al., 1995; Jones
et al.,, 1989, and King et al., 1990) may be missing significant
negative effects of epidural analgesia.

From the studies cited one can appreciate the ambiguities
that exist in the literature and the resultant uncertainty as to
whether labor medication has a deleterious effect on the
establishment of breastfeeding. In a 1992 review of epidural labor
pain relief Howell and Chalmers concluded that “remarkably little is
known about [the] short-term and long-term effects [of epidural
blocks].”

C. MEDICAL TEXTBOOKS
Treatment of effects of labor medication and breastfeeding

Four medical textbooks were reviewed for their content
regarding neonatal effects of labor medications, especially whether
the initiation and establishment of breastfeeding were affected
(Table 1). Two textbooks in general obstetrics considered were

Danforth's Obstetrics and Gynecology, Scott et al., 7th edition,

1994; and Maternal-Fetal Medicine, Creasy and Resnik, 3rd edition,

1994. Two obstetrical anesthesiology texts used were
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Obstetric Anesthesia, Norris, 1993; and Anesthesia for Obstetrics,

Shnider and Levinson, 1993.

The major concern in each of these texts in regard to the
advantages and adverse effects of labor medication are those that
occur during parturition. The occurrence of maternal and fetal
effects are treated extensively. Neonatal effects are presented to a
much lesser degree. Respiratory depression is the consequence
considered to be the most serious. As can be seen in the table, in
the case of epidural bupivacaine and fentanyl, adverse effects are
presented as being rare and readily reversible by use of a narcotic
antagonist when they do occur. The topic of breastfeeding is
addressed in the obstetrics texts as a separate entity. It is not
related to possible negative effects of labor medication. In the
textbooks on obstetrical anesthesiology neither breastfeeding nor
lactation is listed in the index, and neither appears to be
considered to a significant extent in either book. Shnider and
Levinson (1993, p. 689) have one sentence acknowledging that the
establishment of breastfeeding may be threatened by “undue
drowsiness in the infant,” a statement that is open to interpretation
(is this a temporary setback, a minor inconvenience, or is
breastfeeding success or failure in the balance?). The concern
expressed is, in the next sentence, diminished by the following:

that it is “perhaps of greater prognostic significance when
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neurobehavioral depression occurs that cannot be attributed to
medication...”
IV. SUMMARY

Breastfeeding has a powerful, positive impact on the
newborn, nutritionally, immunologically, and psychologically; on
the mother; and on the mother-infant relationship. While many
women and their infants establish breastfeeding successfully, many
do not. The causes for this failure are many. The scientific literature
regarding labor medication as having a deleterious impact on
breastfeeding is ambiguous. Some studies show no effect of
medication on the neonate, others show some effect on behaviors
unrelated to breastfeeding, or they show a disruption of
breastfeeding that could be considered minor or temporary. Do the
medications currently used for epidural labor medication have a

significant negative impact on the establishment of breastfeeding?

48



MATERIALS AND METHODS

I. RESEARCH APPROVAL

Application was made to the Michigan State University
Committee on Research Involving Human Subjects (UCRIHS), and
to the Institutional Research and Review Committee of Sparrow
Hospital for approval of the proposed research. Approval was
granted in June and July, 1997, respectively (Appendices A and B).
iIl. RESEARCH DESIGN

The purpose of this research was to investigate the
relationship of selected factors, including labor medication, to the
establishment of breastfeeding (Figure 1). For this prospective
study women in the hospital for childbirth were asked for their
consent to participate in the research. Only women who had
indicated that they intended to breastfeed and who met certain
other criteria were considered. Women who had received an
epidural and those who had not were enrolled in the study. If they
gave consent, they were interviewed by telephone two to six weeks
following the birth of their baby. Demographic, breastfeeding, and
related information was collected from the maternal and infant
medical records as well as from the telephone survey. Upon
completion of the survey the subject was sent a letter of thanks
tfrom the investigators (JTB and SD), a five dollar gift certificate to a

local store, and an addressed, stamped postcard for her to sign and
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Phase |: RECRUITMENT, CONSENT, ENROLLMENT OF SUBJECTS

Potential Subjects Exclusions
(n) (n)
149 + 45
Women in hospital for childbirth Women who chose not
who initially met study criteria to breastfeed or who chose
other than feeding choice combining breast and bottle
v
104 > 8
Women who chose to Women discharged before
breastfeed exclusively asked for consent
v
96 > 9
Women asked for consent Women who declined

to give consent

87 > 2
Women who gave consent Women ineligible due
to medical complications

8 » 6
Women eligible and consenting to be in study Women not reached
fortelephone survey

79 Women and their infants comprise the study sample

v v
42 37
Group 1: Treatment group Group 2: Control group
Subjects having epidural Subjects not having epidural
bupivacaine and fentanyl bupivacaine and fentanyl

Phase Il: DATA COLLECTION

MEDICAL RECORDS: demographic, breastfeeding and related information
Maternal Medical Record
Infant Medical Record

TELEPHONE SURVEY: demographic, breastfeeding and related information
Took place from two to six weeks following birth

Phase |ll: LETTER TO SUBJECTS
Thank you letter, Gift Certificate, and Postcard to be returned upon receipt of
gift certificate
Sent upon completion of telephone survey

Figure 1. Research Design
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mail indicating that she had received the letter. Confidentiality was
maintained throughout the investigation.
Ill. SUBJECTS
A. CRITERIA FOR INCLUSION IN THE STUDY

Research articles on labor medication were used to compile a
comprehensive list of criteria for both parturient and neonatal
subjects (Abboud et al., 1984; Bader et al., 1995; Crowell et al_,
1994; King et al., 1990; Kuhnert et al., 1985; Kuhnert et al., 1988,
Loftus et al., 1995; Matthews, 1989, Murray et al., 1981, Vinson et
al., 1993, Wiener et al., 1979. Also, D.R. Gambling & J.D. Wiley,
personal communication, October 17, 1995; A. Rosen & R.
Lawrence, personal communication, 1994). Criteria that were
obviously irrelevant for this study were deleted from the list. An
expert review by eight physicians (seven obstetricians and one
family practice resident) and two nurses was conducted (Appendix
C). Four physicians and two nurses responded. Using their
responses the subject criteria list was further refined by the
investigators (JTB and SD). Anesthesiologist Kenneth Rudman, MD,
in a meeting with one of the investigators (SD) and using the
Expert Review Instrument, further defined the inclusion and
exclusion criteria.

Parturients met the following criteria:

e intent to breastfeed as recorded prior to childbirth in the Vaginal
Delivery Labor and Delivery Clinical Pathway
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* no previous live births
* a pregnancy without abnormalities or complications

* avaginal, singleton birth, including low forceps and vacuum
extraction births, without abnormalities or complications

e no communicable disease, clinical manifestation of infection, nor
known substance abuse

* no positive history of clinical psychological abnormalities that
may interfere with ability to participate in the study

* able to communicate in English

Neonates met the following criteria:

e 37-42 weeks gestation

* birth weight: = 25009

* well newborn, without abnormalities or complications
e notin Neonatal Intensive Care Unit over 8 hours

The design of the research was directed not only to
answering the research question but also to minimizing the
intrusion into the lives of the new mother and newborn so as not to
add to their burden.

See Appendix D, Definitions, for more detailed explanation of
terminology used in Materials and Methods.

B. ELIGIBILITY, CONSENT, ENROLLMENT IN THE STUDY

Subjects who met the study criteria were enrolled during their
postpartum stay for childbirth at Sparrow Hospital, a community
hospital in a medium-sized Midwestern city, from July to November,
1997. Due to the greater proportion of laboring women who receive
epidural medication at the hospital where the research took place,
enrollment was carried out in three phases in order to minimize

historical bias. At the beginning of each phase both women who
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received epidural labor pain medication and those who did not
were enrolled. This was followed by a period when only women
who did not receive epidural labor medication were enrolled.
During periods of enroliment the delivery record of the Department
of Labor and Delivery, the daily record of all hospital births, was
checked by the investigator (SD) to determine whether any of the
newly delivered mothers and their infants met the study criteria.
The postpartum hospital stay is approximately 48 hours at this
hospital; therefore the record was usually checked at least once a
day during enroliment periods. Every eligible woman was asked to
consider being a subject in the study. The Consent Form (Appendix
E) was explained to her in full by the investigator (SD), in the
presence of a witness. If the woman agreed to participate, the
Consent Form was then signed by the study subject, the
investigator, and the witness. One signed copy was placed in the
maternal medical record and one was kept by the researcher. The
subject received an unsigned copy for her records. Enroliment took
place on 93 of the 129 days of the enroliment period (42 days of
enrolling both types of subjects, 51 days enrolling only women who
received no epidural pain medication); there were 36 days on
which no one was enrolled. A total of 149 women qualified to be in
the study before taking into account feeding choice. Of the 149, 104

(69.8%) planned to breastfeed their infants, 35 (23.5%) planned to
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bottle feed, and 10 (6.7%) planned to combine the two feeding
modes. Therefore, 104 initially met all criteria. An effort was made
to avoid disturbing the mother in the hours immediately following
birth. Consequently eight of the 104 women left the hospital before
they were asked to participate and were therefore unavailable for
inclusion in the study. Nine women declined to give consent. In two
cases complications developed postpartum that made these women
ineligible for the study. Six women could not be reached for the
telephone survey despite numerous attempts to contact them.
Seventy-nine breastfeeding women and their infants met the study
criteria, completed all aspects of the study, and comprised the
study population (Figure 1).

IV. REVIEW AND DEVELOPMENT OF INSTRUMENTS

A. THE RESEARCH QUESTION

Research question:

What is the relationship between the labor
medication status of the nulliparous parturient intending
to breastfeed and the status of breastfeeding at day
tifteen?

The labor medication status under consideration was either
epidural anesthesia using a combination of fentanyl and

bupivacaine, or no such epidural anesthesia.
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Breastfeeding status at day fifteen was chosen as a measure
of the successful establishment of breastfeeding. Failure to
establish breastfeeding can occur over a period of time, including a
number of days. Similarly, lack of successful breastfeeding for the
first feeds does not necessarily mean that the mother-baby dyad
will not go on to establish breastfeeding, as will be seen later in
the discussion. No woman in the study planned to breastfeed for as
short a period of time as two weeks, so it was assumed that
stopping breastfeeding during the first fifteen days was an
unplanned occurrence.

Data were collected from the maternal and neonatal medical
records and from a postpartum scripted telephone interview.

Dependent variable: breastfeeding status atday 15
postpartum

Independent variable: epidural combination of
bupivacaine and fentanyl versus no epidural bupivacaine and
fentanyl
B. ADDITIONAL VARIABLES
In order to determine what other variables, in addition to
those of the research question, should be considered in this study
as possibly influencing the early cessation of breastfeeding, a list
of variables from articles from the scientific literature on
breastfeeding duration was compiled (Beaudry & Aucoin-Larade,

1989; Bloom et al.,, 1982; Dungy et al.,, 1992; Feinstein et al., 1986;

Frank et al., 1987; Mansbach et al., 1991; Perez-Escamilla et al.,
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1994; Ryan et al., 1990; Samuels et al., 1985; Saunders & Carroll,
1988; Serafino-Cross & Donovan, 1992; Slaven & Harvey, 1981;
Taylor et al., 1986; Woodward, 1988; Wright and Walker, 1983).
Estimations were made as to the effect of a number of variables on
the duration of breastfeeding from graphs, charts and other reports
of results, sometimes inferring duration at two weeks when only
longer periods of time were reported. The reported decrease in
percentage of women breastfeeding at day fifteen estimated from
these studies ranged from approximately 2.5%-45%.

An expert review was then sought from eight physicians and
two nurses. Questions included in the expert review addressed
whether certain factors were likely to have an effect on
breastfeeding and whether it would be reasonable to include them
in this study. Information from the six respondents (four physicians
and two nurses) was then used to refine the list of variables about
which information would be collected. An expert review was
conducted by SD by telephone with Thomas Hale, Ph.D., Director of
Clinical Laboratories, Associate Professor of Pediatrics, Associate
Professor of Pharmacology, Texas Tech University School of

Medicine, and author of Medications and Mothers' Milk (1996), on

those aspects of the research relating to medication issues

(Appendix C).
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A request for information on factors that may have a negative
impact on the establishment of breaétfeeding was made of lactation
consultants via the internet listserve Lactnet and of other practicing
lactation consultants. Approximately eight lactation consultants
responded. A summary of this information was compiled and
several of the suggestions led to the inclusion of additional
variables in the study.

C. DESCRIPTION OF INDEPENDENT VARIABLES
The breastfeeding attitude/commitment score

The breastfeeding attitude variable is a composite score
measuring the strength of the mother’s attitude toward and
commitment to breastfeeding. It is comprised of the mean of five
equally weighted individual scores obtained from the answers to
five telephone survey questions. The questions solicited
information in five areas that research has shown are related to
breastfeeding duration:

1. The mother’'s assessment of her own commitment to
breastfeeding just before the baby was born, on a scale of 1 to 5
(Beaudry et al., 1989; Coreil & Murphy, 1988; Janke, 1988).

2. The timing of the decision to choose breastfeeding as the
feeding mode for her baby, before pregnancy or during pregnancy

(Kurinij & Shiono, 1991).
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3. The mother’s planned duration of breastfeeding in months,
just before the baby was born (Coreil & Murphy, 1988; Loughlin et
al., 1985).

4. The mother’s perception of whether a baby could do as
well when formula fed versus when breastfed. (This question was
asked so that agreeing with the statement meant that the mother
equated formula feeding with breastfeeding. If the mother chose to
disagree it meant she considered that formula feeding was not as
good for the baby. This wording was chosen to increase the
likelihood of the mother answering candidly when asked a sensitive
question.)

5. The mother’'s assessment of her breastfeeding
environment as supportive, mixed, or not supportive (Janke, 1988).

Factor analysis showed that questions 1-4 were the measure
of an attitude construct. Since the second factor involved only the
fifth question and was not significant, it was decided to use the
mean score of the five responses as the variable for analysis. Ten
cases had a single missing value. For these the composite score
was calculated by using the mean of the four existing scores. The
possible range of mean scores is 1-5; the range observed in this

study was 1.60-5.00.
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Medication variables

The research question addresses the issue of epidural
bupivacaine and fentanyl used for labor analgesia/anesthesia.
However, the non-epidural group for the epidural status variable
was comprised of many women (20 of 36 non-epidurals) who had
received the narcotic nalbuphine (Nubain) systemically. This led to
the consideration of several different types of medication variables.
The first medication variable had four categories of drug exposure:

. labor epidural bupivacaine and fentanyl

-

2. systemic Nubain (nalbuphine) during labor

3. both Nubain and epidural bupivacaine and fentanyl

4. no Nubain, no epidural bupivacaine and fentanyl
The second medication variable consisted of two categories, and
was a collapsed version of the first medication variable:

1. Nubain and/or labor epidural bupivacaine and fentanyl

2. no Nubain, no labor epidural bupivacaine and fentanyl
The third medication variable consisted of two categories:

1. epidural bupivacaine and fentanyl

2. no epidural bupivacaine and fentanyl
The fourth medication variable consisted of two categories:

1. both labor Nubain and epidural bupivacaine and fentany!|
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2. no combination of Nubain and epidural bupivacaine and
fentanyl (Nubain only; or epidural bupivacaine and fentanyl only; or
neither)

Other variables

For a description of the other variables, see Results and
Discussion, Table 6: Associations between the Establishment of
Breastfeeding and Maternal, Infant, Birth, and Breastfeeding
Characteristics
D. THE INSTRUMENT FOR MEDICAL RECORD DATA COLLECTION

The list of variables formed the basis of two instruments, the
Data Collection Document (Appendix F) and the Telephone
Interview Script (Appendix G). A draft instrument of the Data
Collection Document, comprising the subject criteria and
information to be collected from the medical records, was created
by SD and JTB. It included all variables that could be found in the
medical records of the mother and her infant. This instrument was
reviewed by the hospital’s Director of Women’s Services, the
Department Manager of OB Special Care, and, as directed by the
hospital institutional review board, a Perinatal Clinical Nurse
Specialist. Their suggestions, where appropriate, were
incorporated into the instrument. Each section of the Data
Collection Document corresponded to the section of the medical

record where that information was located. The order of the data
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within each section followed that of the medical record. The
hospital Perinatal Clinical Nurse Specialist provided information on
the location in the medical record of certain data, and when data
were recorded in several different places, which recording was
most appropriate for the present research. The instrument was
revised after access to actual medical records dictated certain
changes. In addition, some parts of the medical record were
undergoing format changes by the hospital during the study, and
the research instrument was modified to reflect those changes.
E. THE INSTRUMENT FOR THE TELEPHONE SURVEY

The research called for certain information that was not to be
found in the medical records, such as the history of breastfeeding
once the mother and baby had left the hospital. For the collection of
these data a scripted telephone survey (Appendix G) was created
following the survey principles described in Dillman (1978). The
interview script underwent a series of reviews and revisions. The
first review was by a group of registered dietitians and nutrition
experts, some of whom had experience working in the public health
sector, some with breastfeeding expertise, and some who were
knowledgeable about survey design. The revised script was then
tested by actual telephone interviews of women, all of whom had
had babies, several of whom were new mothers, and among whom

there were nutrition experts, those familiar with public healith, and
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those experienced in survey construction. More revisions followed.
The Perinatal Clinical Nurse Specialist also reviewed the script
and made suggestions regarding the telephone survey. The
appropriate changes were made. When approximately fifteen
surveys of study subjects were completed, the survey was once
again assessed and a few minor changes were made.
F. COLLECTING DATA FROM THE MATERNAL MEDICAL RECORD

Maternal and infant medical records of study subjects were
requested from the Medical Record Department of Sparrow
Hospital. No records were allowed out of the Department for
purposes of this research; therefore, all data were collected at that
site. Information related to demographics, pain medications, and
issues related to breastfeeding was recorded in the Data Collection
Document by the investigator (SD). These data were entered into
the statistical program StatView 4.5. A research assistant did an
independent review of a selection of hospital medical records of
the study subjects, mothers and infants, and then checked her
results against a printout of the dataset. Following this every Data
Collection Document was checked against the dataset printout for
accuracy and completeness.
G. COLLECTING DATA FROM THE TELEPHONE SURVEY

Each subject was interviewed in the period from

approximately two to six weeks following birth using the scripted
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telephone survey. The interview took approximately one half hour.
Calls were repeated as necessary to reach the respondent and to
conduct the interview at a time convenient to her. No women who
were contacted by telephone refused the interview, but several
women could not be reached, even after numerous attempts.
Responses were recorded on the interview form (see Appendix G)
and from that form were entered into the statistical program. Each
scripted telephone survey was checked by a research assistant
against the dataset printout for accuracy and completeness.
V. COMPENSATION OF THE STUDY SUBJECTS

At the completion of the telephone interview the respondent
was thanked for her participation in the study. Her current address
was ascertained. A letter of thanks signed by the two Michigan
State University researchers (JTB, SD), the $5.00 gift certificate for
a local store, and a typed postage-paid postcard addressed to the
researcher (SD) were mailed to the subject. The letter requested
that she sign and mail the card. The postcard bore a statement that
she had received the gift certificate for her participation in the
study.
VII. STATISTICAL ANALYSIS

Data were entered into the statistical program StatView 4.5.
The initial statistical analyses were done to determine the

relationship of the independent variables to the outcome variable,
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the status of breastfeeding at day fifteen. Chi-square tests were
used for categorical variables and t tests were used for continuous
variables. The variables chosen, as suggested by the scientific
literature, were maternal age, maternal education, maternal
ethnicity, insurance status (as an indicator substitute of socio-
economic status), prenatal class on breastfeeding, smoking, birth
control, jaundice status of the baby, gestational age of the infant,
time interval following birth to the first breastfeeding, and a
breastfeeding attitude score. In addition, demographic information
and other factors considered to possibly have an effect on the

outcome were also examined. The level of significance for these

analyses was set at the a < 0.05 level. Chi-square p values are

reported unless the number of expected subjects in one or more of
the cells of the chi-square analysis had fewer than 5.0 cases, in
which case Fisher’'s Exact p value is given.

The outcome, whether or not the mother and infant are still
breastfeeding at a given time, is a binary dependent variable;
therefore logistic regression was chosen for further statistical

analysis of the data.
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RESULTS and DISCUSSION

The successful establishment of breastfeeding is the sine qua
non of the mother-baby breastfeeding relationship. Once
breastfeeding has been established its duration may be influenced
by many factors, but if breastfeeding is not successfully
established, there is no breastfeeding.
I. DESCRIPTION OF SUBJECTS, BIRTH, BREASTFEEDING

Characteristics of the mothers, infants, delivery, and
breastfeeding are given in Tables 2-5.
A. CHARACTERISTICS OF THE MOTHERS

Women in this study were parturients at a community hospital
in a medium-sized Midwestern city. All women, upon admission to
the hospital for childbirth, had expressed the intention to
breastfeed their infants. The baby born at the time of enroliment in
the study was the first live birth for the woman, although not
necessarily her first pregnancy, and therefore all study subjects
were experiencing feeding their own infant for the first time.
Gravidity ranged from 1-6, with a mean of 1.4 pregnancies. Women
ranged in age from 18 to 44 years, with a mean age of 26.5 years.
Maternal education level completed ranged from 10 to 19 years,
with a mean of 14.7 years. Married women were in the majority,
72.2%. Sixty-five (82.3%) were listed as Caucasian,; six African-

American; three Hispanic; two Native American; and three Other.
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Eleven women (13.9%) had some form of government insurance,
sixty-eight (86.1%) did not. Four women (5.1%) smoked and five
(6.3%) received chemical contraception in the first two weeks
following birth.
B. CHARACTERISTICS OF BIRTHS

Most labors were categorized as spontaneous, 44 or 55.7%.
Fourteen (17.7%) were augmented with pitocin and 21 (26.6%)
were induced with or without augmentation. Rupture of membranes
was spontaneous in 42 (53.2%) cases and artificial in 37 (46.8%)
cases. The length of the first stage of labor ranged from ten minutes
to twenty-two hours, forty minutes, mean of 7.39 hours. The second
stage of labor ranged from nine minutes to three hours thirty-one
minutes, mean of one hour, nine minutes. The third stage of labor
ranged from two minutes to two hours, five minutes; mean, ten
minutes. The total length of labor varied from fifty-four minutes to
twenty-three hours, forty-six minutes, averaging eight hours, thirty-
eight minutes.
C. CHARACTERISTICS OF THE INFANTS

Of the seventy-nine infants, 41 (51.9%) were females, 38
(48.1%) males. Birth weights ranged from 5.94-10.88 Ibs., with a
mean of 7.62 Ibs. Apgar scores at one minute ranged from 4 to 9,
with a mean of 7.7. Apgar score at five minutes ranged from 7-10,

with a mean of 8.9. At the initial neonatal physical assessment
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rooting was absentin 9 (11.4%) infants; sucking was absentin one
infant. Gestational age by physical examination ranged from 37-41
weeks, with a mean of 39.8 weeks. Number of voids recorded in the
first 24 hours ranged from 0-6, mean of 2.1; number of stools
recorded in the first 24 hours ranged from 0-6, with a mean of 2.9.
Bilirubin levels reported by mothers during the survey exceeded 16
mg/dL in seven cases; no mothers reported bilirubin levels in
excess of 20 mg/dL.
D. CHARACTERISTICS OF BREASTFEEDING

Breastfeeding began within thirty minutes of birth, by mother’s
report, for 29 (36.7%) mother-baby pairs, and within two hours for
59 (74.7%) pairs. Seventeen mother-baby dyads (21.5%)
experienced no latch on during the first breastfeeding; sixteen
pairs (20.3%) had no latch on for the second breastfeeding. Fifty-
six (70.9%) women attended a prenatal class on breastfeeding.
Thirty-four (43.0%) attended the hospital breastfeeding class.
Eighteen women (22.8%) had a consult with the hospital Lactation
Consultant.
II. SUBJECTS COMPLETING THE STUDY

During the enrollment period 104 women who initially met the
study criteria indicated that they planned to breastfeed their
infants. When enrolling potential subjects an effort was made to

avoid approaching the newly delivered woman when she was in the
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immediate postpartum period. Hospital stays for childbirth are brief,
however, and eight women who appeared to have been eligible for
the study left the hospital before they could be asked to participate
and were, therefore, unavailable for inclusion in the study. Nine
women refused consent and six women could not be reached for
the telephone survey. In two cases complications developed
postpartum that made these women and their infants ineligible for
the study. Seventy-nine breastfeeding women and their infants met
the study criteria in full and comprise the study population.
HI. STATISTICAL ANALYSIS: CHI-SQUARE AND t TESTS
In this study population 64 mother-baby pairs (81%) were
breastfeeding at day fifteen and 15 (19%) were no longer
breastfeeding. Factors that influence the success of breastfeeding
as measured by its duration have been reported in the scientific
literature. Other factors have been proposed by health care
professionals. A summary of chi-square and t tests of these factors
and the outcome variable, breastfeeding status at day fifteen, is
presented in Table 6. In addition, several versions of medication

status were also examined for a possible relationship to

breastfeeding status at day fifteen.
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A. FACTORS ASSOCIATED WITH BREASTFEEDING STATUS AT
DAY FIFTEEN

Chi-square tests or t tests were used to determine the
relationship between the outcome variable of breastfeeding status
at day fifteen and each of the independent variables. Table 6 lists
the p-values for these tests. Results of the analyses for the main
independent variables are given in Table 7. The variables found to
be significantly related to breastfeeding status at day fifteen at this

stage of the analysis were:

* Breastfeeding Attitude Score

* Prenatal Class Including Breastfeeding

* Gestational Age

 Breastfeeding by Thirty Minutes

* Success of the First Breastfeeding: Latch, Yes/No

e Success of the Second Breastfeeding: Latch, Yes/No
» Stooling First 24 Hours

e Use Of Formula in the Hospital

* Use Of Chemical Contraception

 Jaundice

A high Breastfeeding Attitude Score is one of the strongest

predictors of breastfeeding status at day fifteen. Thisis in
agreement with a number of articles in the scientific literature that
find that duration of breastfeeding is related to the attitude of the
mother (for references, see Materials and Methods, Description of
Independent Variables). Education is one of the keys to
maintaining and improving the strength of the commitment to and

attitude toward breastfeeding of childbearing women. The more
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