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Epidural analgesia, is the most effective pain relief for women during labour

and delivery. However, it is associated with risks affecting normal labour and delivery

process, and the well being of the mother, fetus and the newborn. Breastfeeding is the

preferred and recommended method of infant feeding due to the health benefits.

However, breastfeeding initiation and duration rates in Canada and United States are

below national goals. Studies examining the relationship between epidural analgesia and

breastfeeding are limited and results are inconclusive. Guided by the Mutual Regulation

Model and the Skill Theory, a prospective, ex post facto research design was carried out

to examine relationship between epidural analgesia during labour and delivery and the

initiation and continuation of effective breastfeeding Healthy, term infants delivered

vaginally to mothers who received only epidural (n:52) or no-analgesia (n:63) during

labour and delivery were assessed at 8-12 hours of age, using the LATCH-R

Breastfeeding Assessment Tool and the Neurologic and Adaptive Capacity Scoring

System (NACS). A telephone interview with a breastfeeding questionnaire was carried

out at 4 weeks postpartum. Comparisons of the two study groups showed that. (a) The

difference in the proportion of infants achieving effective breastfeeding (I-AC:6) was not

statistically significant (y2:7.33, dtsl, p:.248); (b) the difference in proportion of infants

still breastfeeding at 4 weeks of age was not statistically significant (y2: .575, df : l,

p: .448); (c) the difference in NACS scores was not statistically significant (t: -I.21,

dF95.95, p:. 1 15); (d) correlation between neonatal neurobehavioral status and

effectiveness of breastfeeding at 8-12 hours of age was statistically signifi cant (=.47 5,

ABSTRACT
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p <.05), and (e) the difference in mean NACS score at 8-12 hours of age between infants

who were having and not having breastfeeding difficulty at 4 weeks of age was

statistically significant (t=2.55. dÈ93, p:.006). Therefore, the conclusions are.

(a) Epidural use during labour and delivery is not related to the initiation and continuation

of effective breastfeeding; (b) Epidural use during labour and delivery is not related to

infant neurobehavioral status; and (c) Infant neurobehavioral status and effectiveness of

breastfeeding are positively correlated.
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CFIAPTER I

Introduction

Statement of the Problem

Research shows that human milk and breastfeeding of infants offer health

nutritional, psychosocial, environmental, and economic benefits. Breastfeeding is

recommended for at least the first 2 years of life (American Academy of Pediatrics, 1998;

Breastfeeding Committee for Canada, i996; World Health Organization (WHO)/united

Nations Children's Fund (IINICEF), 198i,1989, & 1990) The national initiation rate of

breastfeeding for Canada in 1996-1997 is 76.7%o (Health Canada,2000a). The United

States Nationwide Mother's Survey data indicates 640/o initiation rate in 1998, compared

to 61.9Yo in 1982 (Hill, 2000). In Manitoba hospitals, about 65Yo of mothers initiate

breastfeeding exclusively (Manitoba Health, 1999).

Although the American Academy of Pediatrics (1997), CanadianPaediatric

Society, Dietitians of Canada, and Health Canada (1998) and WHO/LINICEF (1990)

recommend breastfeeding exclusively to at least six months, Barber, Abernathy,

Steinmetz, and Charlebois (1997) found a rapid decline in breastfeeding rates even in the

first 4-8 weeks postpartum. The Canadian Perinatal Surveillance System (1998) report

about 40Yo of women who initiated breastfeeding stopped by three months and fewer than

35Yo mothers are still exclusively breastfeeding at 4 months (Barber et al., 1997). For the

United States, orúy 29%o of those who initiated breastfeeding continue any form of

breastfeeding until 6 months postpartum (U.S. Department of Health and Human

Services, 2000).



The belief that breastfeeding is more beneficial than formula feeding is the

primary reason cited by 90% of women in the National Population Health Survey

(MHS) who chose breastfeeding for their infants (Canadian Perinatal Surveillance

System, 1998). Despite maternal choice and intentions, literature indentifies multiple

factors affecting the initiation and continuation of effective breastfeeding. Among these

are childbirth experience, hospital practices, and social support (Caplan, 1999; Kennedy

& Visness, 1997;Lívingstone, 1996; Scott & Binns, 1999)

The WHO and IINICEF launched the Baby Friendly Hospital Initiative (BFHI) in

1989 to promote, protect, and support breastfeeding worldwide. One of the steps in the

BFHI is significant to the particular research of interest. The step emphasizes health care

provider responsibility to inform pregnant women about the benefits and management of

breastfeeding. This includes. (a) informing \ryomen prenatally about practices which will

promote or prevent successful breastfeeding; (b) educational material, and information

preparing women for birth should incorporate any known advantages or disadvantages

arising from specific birth management procedures open to the woman's choice which

may influence successful breastfeeding; and (c) caution regarding the effects of

medications during labour and delivery on infant responsivity (Chalmers, 1998). The

American Academy of Pediatrics Work Group on breastfeeding (1998) recommends that

breastfeeding should begin as soon as possible after birth, usually within the first hour,

except under special circumstances. Further recommendations are made about the

avoidance and limitation of procedures that may interfere with breastfeeding.

Epidural analgesia offers the most effective pain relief for women during labour

and has become increasingly popular in recent years. More women are planning and
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demanding an epidural to avoid any labour pain (Simkin, 1991). A National Survey

conducted in 1992 reported between 40-45Vo of women giving birth received epidural

analgesia during childbirth and that this reflects a 1007o increase since 1981 (Hawkins,

Gibbs, Orleans, Martin-Salvaj, & Beaty, I99l). A report of the 1993 Survey of Routine

Maternity Care and Practices in Canadian Hospitals shows that the proportion of women

who use epidural analgesia varied among provinces ranging from 5Vo to 33Vo (Levitt,

Hanvey, Avard, Chance, &Kaczorowski, 1995). Rates for analgesia/anesthesia for

deliveries have risen from 35Vo in 1989 to 44Vo in 1996 in Manitoba, with the highest

rates of epidurals in the province's largest hospitals (Manitoba Health, 1999). There is an

overall agreement in survey results reporting an increase in the use of epidural analgesia

durins labour and delivery.

Although epidural analgesia provides superior pain relief for most women, the

Guide to Effective Care in Pregnancy and Childbirth categorizes the use of epidural as a

form of care with a trade-off between beneficial and adverse effects (Enkin et al., 2000).

Epidural analgesia has been associated with risks affecting normal labour and delivery

process, and the well being of the mother, fetus, and neonate (Leighton & Halpern, 2002,

Lieberman & O'Donoghue, 2002; King, |997;Mayberry, Clemmens, & De, 2002; Thorp

& Breedlove,1996; Thorp, McNitt, & Leppert, 1990). Conflicting evidence exists on the

effect of epidural used during labour and delivery on neonatal neurobehavioral outcome.

Some of the findings show that epidural analgesia probably affect infant sucking and

rooting abilities.

Although a structured survey was not undertaken, informal discussion with

nursing staff in a Winnipeg hospital indicated an observed breastfeeding difficulty
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among some babies born to mothers who received epidural analgesia during labour and

delivery. These difficulties may be related to a sleepy baby or poor sucking. It is also

important to note that some of these women may have had other forms of analgesia, most

commonly systemic medications such as Meperidine or inhaled anesthetics such as

Nitrous Oxide prior to or after receiving their epidural. Therefore, it is reasonable to be

cautious in interpreting newborn behaviors to be due to epidural alone. There is a gap in

knowledge about the relationship between epidural analgesia and breastfeeding. A

literature search resulted in 4 research studies that looked at the relationship, with two

using a breastfeeding assessment tool.

Little is known about the effect of epidural analgesia on breastfeeding. As more

and more women demonstrate their need for information surrounding childbith and

infant care, and exert their right to make decisions about their experience, health care

providers must keep abreast of old and new knowledge. Health care providers who work

with childbearing women are in a strong position to provide the information necessary to

make informed decisions. However, more evidence is needed to be able to answer

women's questions about the effect of epidural analgesia used during labour and delivery

on breastfeeding. Therefore, the purpose of this study is to examine the relationship

between epidural analgesia during labour and delivery and the initiation and continuation

of effective breastfeedin e.

Theoretical Framework

The theoretical framework for this study is based on the Mutual Regulation Model

(Tronick, 1989) and the Skill Theory (Fischer & Hogan, 1989). According to the Mutual

Regulation Model, normal development is dependent on both the infant's capacities to
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self-regulate homeostatic, affective, and behavioural states, and the caregiver's capacity

to promote the infant's ability to selÊregulate. Self-regulatory capacities include

physiologic regulatory mechanisms, coping behaviours, attention mechanisms, and

cognitive and communicative capacities. The infant's ability to engage actively and

thoroughly with the social environment depends on how well the self-regulatory

mechanisms are working. Active and repeated interactions are fundamental to the

process of normal development. Additional regulatory input from the caregiver is

required for the infant to maintain a stable and positive state of engagement. A sensitive,

responsive, and supportive caregiver is able to help the infant overcome his inadequacies.

Caregiver's behavioural adjustments occur in response to changes displayed by the

infant. The communicative process involving the exchange of information between the

infant and the caregiver is critical to the infant's regulatory system. This makes the

relationship a dyadic system and it is the quality of the functioning of this dyadic system

that determines the infant's developmental course. According to the Mutual Regulation

Model, there are environmental regulators that may influence the dyadic system in a

positive or negative way. A positive environmental regulator such as prenatal care or

social support enïances the regulatory functioning of both the mother and infant. When

negative environmental regulators are present such as maternal illness or drug use, the

mother's or infant's ability to self-regulate may fail (Beeghly & Tronick, 1994). The

Mutual Regulation Model postulates that the critical event determining the functioning of

the dyadic system is the manner in which the system resolves regulatory failure.

The second theory used to guide this study is the Skill Theory. This theory

integrates developmental and short-term variations in infant behavioural development.



The Skill Theory is based on the concept of skill, which suggest an ability to carry out a

set of actions in a particular type of task. The skill level of a particular behavior depends

on the characteristics ofan infant but also the context that supports the infant's actions.

The orgaruzation of skills and abilities is influenced by the nature of the task

(e.g. breastfeeding), environmental conditions such as immediate skin to skin contact,

degree of environmental support (i.e. physical and social), arousal state (e.g. readiness to

feed), and body structure (i.e. reflexes, tone, positioning). The Skill Theory focuses on

parameters that may affect the ability of the infant to perform motor skills for a specific

task.

A visual representation of The Mutual Regulation Model, The Skill Theory and

their components are presented in Figure 1.

The Skill Theory

Figure I. Theoretical Framework based

and the Skill Theory (Fischer & Hogan,

on the Mutual Regulation Model (Tronic( 1989)

1989).
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The relationship between the two theories and the proposed study are presented in

Figures 2 and 3. The Mutual Regulation Model is first applied on the mother-fetal

relationship (see Figure 2), atwlttch time placental transfer of medication used during

labour is considered to effect the dyadic system. In examining the effect of maternal use

of epidural analgesia during labour on the initiation and establishment of effective

breastfeeding, both the Mutual Regulation Model and the Skill Theory are applied. This

is illustrated in Figure 3 which outlines the connection between variables considered in

the study based on the two theories.

Figtre2. Application of the Mutual Regulation Model to Matemal-Fetal relationship.

According to Driscoll (1992), breastfeeding is more than just a feeding method

but process of connection involving the mother and her infant, thus, the Mutual

Regulation. In addition to the relationship, breastfeeding is also a technical process that

facilitates the transfer of milk from mother to her infant. The method of breastfeedine

Environmental Regulators
o Prenatal risk factors
c Labour and delivery events
(i.e.maternal use of analgesia

such as epidural)
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combines maternal and infant contributions, including the abilities or skills needed for

effective breastfeeding (Jensen, Wallace, & Kelsay, 1993; Matthew, 1988; Mulford,

1992; Shrago & Bocar, 1989). The Skill Theory fits in examining the infant contribution

to the breastfeeding process. According to this theory, the acquisition of skill is affected

by infant capacities. These capacities are dependent on multiple factors including infant

health and environmental support (Fischer & Hogan, 1989).

Infant Capabilities
-Body structure
(i.e. latch, suck, and

swallow)
-Arousal state
(i.e. responsiveness,
readiness to feed)

skill

Mutual Regulation
Maternal
anatomy

Breastfeeding Relationship

Figure 3. The Mutual Regulation Model applied in the breastfeeding relationship.

The Skill Theory applied in examining infant capabilities to breastfeed.

Matemal attributes
-supportive
-responsive
-with breastfeeding
experience or
knowledge

Maternal Health

Environmental Regulators
-prenatal conditions
-labour and delivery
(i.e. epidural)
-hospital practices
(e.g. early matemal-infant
contact, rooming-in, demand
feeding)

Sociodemographic factors
(e.g. maternal age)



The combination of The Mutual Regulation Model and the Skill Theory will

guide the study in examining the relationship between epidural analgesia during labour

and delivery and the initiation and continuation of effective breastfeeding. Based on the

Mutual Regulation Model, the infant's ability to breastfeed depends on how well his selÊ

regulatory mechanisms are working. It is hypothesized that these selÊregulatory

mechanisms will be affected by epidural analgesia used by the mother during labour and

delivery via placental transfer, thus, influencing the initiation and continuation of

effective breastfeeding. The Skill Theory focuses on parameters (e.g. maternal use of

epidural analgesia) that may affect the ability of the infant to perform motor skills (e.g.

latch, suck, and swallow) for a specific task (e.g. breastfeeding). Based on this theory, it

is hypothesizedthat the ability of the infant to carry out the task of breastfeeding and

perform the necessary skills to breastfeed will be affected by maternal use of epidural

analgesia during labour.

Summary

There is a gap in current knowledge about the relationship between epidural

analgesia and breastfeeding. Therefore, the purpose of this study is to examine the

relationship between epidural analgesia during labour and delivery and the initiation and

continuation of effective breastfeeding. The Mutual Regulation Model and The Skill

Theory will be applied in this study.
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CTIAPTER II

Review of the Literature

Pregnancy is a time of physical and psychological preparations for birth and

parenthood. Many women actively prepare for childbirth considering the many options

available to them. Psychological preparation may involve examination of choices during

labour and delivery such as where to deliver, labour support and pain management.

During pregnancy, most women also make choices about infant care such as infant

feeding. The core concepts of the thesis are epidural analgesia as the pain management

ofchoice during labour and delivery, and breastfeeding as the infant feeding of choice-

The literature review will focuson these two concepts. The aim is to provide basis of

infarrnation that dernonstrates the significance of epidural analgesia and breastfeeding,

and to clarify the proposed relationship between the two.

Labour Pain

Each woman has unique expectations about birth including pain and her ability to

manage it. Pain is a universal experience and is influenced by a variety of factors. These

factors include culture, anxiety, and fear, previous birth experience, preparation and

support (Bachman, 1999). Pain involves both physiological and psychological

components. It is subjective and personal. Labour pain, however, is different from other

pain in that it is a normal process, selÊlimiting, andit ends with the birth of a baby

(Gorrie, McKinney, & Murray, 1998). Psychological management of pain involves

alleviation of fear and anxiety such as prenatal preparation, and providing emotional and

social support. The physiological component may be achieved by non-pharmacological
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or phannacological interventions. Epidural analgesia is one technique used for

pharmacological management of labour pain.

During the first stage of labour, women experience visceral pain associated with

uterine contraction, cervical dilation, progressive ischemia within the uterine muscle and

compression of surrounding structures (Cheek, Gutsche, & Gaiser, 1994; Brown,lgg4).

The pain sensation is mediated via afferent nerye fibers that enter the spinal cord from the

lumbar segment (Ll) to thoracic segment (T10) (King, 1997;Yincent &, Chestnut, l99g).

The pain is commonly felt over the lower abdomen and to lower back and sacrum.

According to Cheek et al. (1994), visceral pain can be completely alleviated by:

(a) bilateral paracervical blocks; (b) bilateral lumber symparhetic blocks atL2;

(c) bilateral paravertebral somatic blocks at T10, Tll, Tl2, and L1; and {d} segmental

lumbar epidural block of signal segments T10 to Ll. However, they state that none of

these blocks will be effective in relieving the pelvic, vaginal and perineal pain associated

with the descent of infrnt through the birth canal.

Somatic pain is associated with the second and third stage of labour. The pain

experienced is the result of pelvic floor, vaginal, and perineal distention caused by the

presenting part (Fehder & Gennaro, 1993). The pain is transmitted through pudendal

nerve derived from the anterior primary divisions of sacral nerve (s2, s3, and s4)

(Brown, 1994; Cheek et al., 1994; King, 1997; vincent & Chestnut, l99g) The somatic

pain is superimposed on the uterine contraction pain. Bilateral pudendal nerve blocks,

saddle block from s 1-S4 will alleviate the pain (cheek et al., 1994).

Pain experienced during the third stage of labour is due to uterine contraction

similar to that experienced on first stage of labour (Lowe , 1996). Effective analgesia
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during labour can be achieved by combining any of the suggested methods for both

visceral and somatic pain. All labour pain can also be managed by modified saddle block

with upper sensory level to Tl0 or higher, lumbar epidural from T10 to 54, or caudal

epidural block from T10 to 54 (Cheek et al., 1994).

Both labour pain and pharmacological management affect maternal physiology.

Pain affects maternal respiration by causing hyperventilation and increased oxygen

consumption. There is a left-shift of maternal oxyhemoglobin dissociation curve which

may compromise transplacental transfer of oxygen to the fetus. Uteroplacental and

fetoplacental vasoconstriction can ultimately lead to fetal hypoxemia and acidosis

(Cheek et a1.,1994; King, 1997;Yincent & Chestnut, 1998). Paracervical block or

epidural analgesia used to relieve pain may result in decreased maternal oxygen

consumption and improved uteroplacental and fetoplacental oxygenation (Cheek et al.,

ree4).

The cardiovascular system is also affected during labour. There is progressive

increase in maternal cardiac output. According to Cheek et al. (1994), increase in the

uterine contraction increase cardiac output by 10-25% and is associated with 5-20o/o

increase in blood pressure. Maternal cardiac output is further increased following

delivery due to the rise in venous return secondary to relief of vena cava compression and

auto-transfusion from the involution of uterus. King (1997) and Thorp & Breedlove

(1996) note that epidural analgesia can cause decrease in blood pressure by decreasing

vascular resistance.

Maternal plasma concentration of beta-endorphins is increased in pregnancy.

There is further increase during labour that is proportional to the frequency and duration
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of uterine contraction (Cheek et al., 1994; Gorrie et al., 1998). Both suggest that epidural

analgesia may be associated with decreased beta-endorphin concentration.

During labour, there is an increase in catecholamine in maternal plasma

concentration caused by pain, stress, anxiety, and fear (Cheek et al., 1994;

Gorrie et al., 1998). This increase can lead to decreased uterine blood flow, decreased

uterine activity, prolonged labour, and increased incidence of abnormal fetal heart rate

(FlR) (Cheek et al., 1994; Lowe, 1996). High concentration of catecholamine affects

both the mother and the fetus. The use of epidural analgesia has been shown to cause

55Yo decrease in maternal plasma concentration of epinephrine and 25%o decrease in

norepinephrine (Shnider et aL, 1983).

The psychologieal effects of labour pain are anxiety and fear (Gorrie et al., 1998).

Mild a.nxiety isconsidered normal for a woman during labour and birth. However,

eä$reme arxiety and fear magnifli sensitivity to pain and impair a woman's ability to cope

with it. Anxiety and fear cause increase in muscle tension and decreased effectiveness of

uterine contraction. With this physiological response, a cycle of increased fear and

anxiety begins (Bachman, 1999). This prolonged tension can lead to general fatigue.

Although labour pain is part of a normal process, it can have negative effects to

the mother and the fetus. Labour pain experience varies with several physiological and

psychological effects. However, it has been found that women who are able to

effectively cope and manage pain with or without medication are more likely to view

their childbirth experience positively (Simkin, l99l).
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Pain Management

The physiologic and psychologic effects of labour pain are important

considerations in the care of women during labour. Because pain is subjective and

personal, its management is determined by personal choice. Whether the woman chooses

to deal with labour pain using non-pharmacological or pharmacological interventions, or

both, nurses play an important role in supporting them.

Non-pharmacologic Pain Management

Non-pharmacologic strategies to encourage relaxation and relieve pain include

cutaneous stimulation-sensory stimulation and cognitive strategies (Bachman,1999).

Counterpressure, effleurage, therapeutic touch, walking, rocking, changing positions, heat

and cold application, transcutaneous electrical nerve stimulation (TENS), accupressure,

and shower or baths are part of cutaneous stimulation strategies. Sensory stimulation

techniques may include aromatherapy, breathing techniques, music, imagery, and use of

focal points. Finally, hypnosis and childbirth education are examples of cognitive

strategies that can be used for non-pharmacologic labour pain management.

Pharmacolo gic Pain Management

Even with the tremendous therapeutic benefit of non-pharmacologic pain relief

during labour, pharmacologic management is often needed. Pharmacologic pain

management includes sedatives, narcotics and anesthetics (Bachman,7999; Faucher &

Brucker, 2000) These medications may be used systemically or to produce regional

analgesia. Systemic drugs are those that" have effects on multiple systems because they

are distributed through the body" (Gorrie et al., 7998, p.374). Other drugs are given to
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produce regional analgesia (some pain relief and some motor block), and anesthesia (pain

relief and motor block) @achman, 1999).

There are specific considerations when medicating a pregnant woman. These are:

(a) Any medication taken by the woman may affect her fetus, (b) drugs may have

different effects on pregnant women, (c) drugs can affect the progression of labour,

(d) complications may limit the choice of pharmacologic management, and (e) some

women may have limitations in safe choice due to history of substance abuse or use of

other therapeutic drugs (Gorrie et al., 1998).

Sedatives and h]¡pnotic agents. These agents are used to relieve anxiety and

induce sleep during early labour. They act by reducing the awareness of pain (Faucher &

Brucker, 2000). Included in this category are barbiturates, benzodiazipinesandhistamine

antagonists. Undesirable side eftcts include respiratory depression affecting both the

mother and the newborn (Bachmaq 1999). Barbiturates are now rarely used.

Opioids or narcotics. Medications under this group attain their

pharmacotherapeutic effects from receptormediated binding (Faucher & Brucker, 2000).

Binding to receptors in the dorsal horn of spinal cord, the thalamus, hypothalamus, spinal

cord pain transmission neurons, and the primary afferent pathways that relay the pain

message, perception of pain is reduced (Faucher & Brucker, 2000; Gorrie et al., 1998).

The pharmacologic properties and associated side effects maþe related to their receptor

binding.

Opioids can provide mild-to-moderate analgesia but cannot be used to completely

eliminate pain. Common side effects are sedation and respiratory depression. Other side

effects include orthostatic hypotension, nausea and vomiting.
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Opioids rapidly cross the placenta (Hale, 1999), therefore, affecting the fetus and

neonate. During labour, the FHR pattern may show loss of variability. In the neonate,

respiratory depression is the most serious side effect. Subtle effects on neonatal

neurobehavior also occur. With most opioids, the maximum neonatal depression of

Apgar scores occurs in newborns delivered 2-3 hours after maternal intramuscular (IM)

administration and with a shorter interval after intravascular (IÐ administration. Some

medications in this group are:

1. Morphine, which produces analgesia with sedation, raises the pain threshold

and modifies the pain perception. Morphine is most effective for pain arising ftom

visceral as well as from skeletal rnuscles, joints and integumental structures. This

narcotic may be given systemically or for regional analgesia. According to Hale (1999),

when given systernicaþ (IM or IVI Morphine h¿sbeen found to produce sþnificant

depression. Therefore, it is no longer popular for labour pain management via these

routes. Mater¡al sideeffects âren&rrseâ; feeling of heaviness, drynessof rnouth;

diaphoresis, and pruritus (Faucher & Brucker,2000; Stoelting, 1987>. Subarachftoid

space administration causes profound and long lasting effect with pruritus and nausea.

Morphine injected via epidural technique causes slow pain relief with sporadic effect.

The effects are highly dose dependent and often accompanied by nausea and vomiting

and dizziness. Therefore, it is considered a poor choice for obstetric analgesia (Hale,

leee).

2. Nalbuphine (Nubain), which is equivalent to Morphine as a potent analgesic,

oauses respiratory depression effect similar to the effects of Morphine. However,

analgesia and respiratory depression reaches a ceiling-effect at30 mg (Stoelting,1987).
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Sedation is the most common side effect. Less than 10oá of recipients develops nausea

and vomiting, dizziness, and dry mouth. There is also transient effect on FHR (Faucher

& Brucker,2000; Stoelting, 1987).

3. Meperidine (Pethidine, Demerol), is a systemic analgesic agent most

frequently used in labouring women (Bachman, 1999;Faucher & Brucker, 2000;Hale,

1999). Given systemically, maternal side effects include sedation, respiratory depression,

hypotension, diaphoresis, nausea and vomiting (Faucher & Brucker, 2000). Meperidine

readily crosses the placenta. Fetal plasma level is equivalent to maternal plasma level

within 6 minutes of IV administration and 40-50 minutes of IM administration, which

coincides with the peak analgesic effect (Douglas & Levinson, ZA0Z} The duration of

action is 3 to 4 hours. The fetal effectsinclude altered electroencephalogram(Rosen,

Schibetta, & Hochberg,l97A\ deereased respiratory fftovement or apnea (Boddy &

Dawes, 1975\ decreased fetal rnovement (Zimmer, Divon &,Yadæv,19841 and

decreasedFtR.variabitity(Yeh,Frosythg&Hon, 19V3;Zimmer eta1., 198&) Mafernal

and urnbilical cord blood levels are similar at delivery, (Beckett & Tayior, i967; Moore;

McNabb, & Glynn ,1973). According to Stoelting (1987), umbilical cord bloodlevel

may exceed plasma concentration. Meperidine has been found to produce neonatal

respiratory depression, decreased Apgar scores, lower oxygen saturation, respiratory

acidosis, and abnormal neurobehavioral scores (Faucher & Brucker,2000; Hale, 1999,

Hodgkinson, Bhatt, & Wang, 1978). The elimination half-life of Meperidine in the

newborn is reported to be between 13 and 23 hours, and the neonate will excrete

Meperidine for 3-6 days (Douglas & Levinson,2QO2). Neonatal outcome is dependent
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on timing of dose and duration of fetal exposure (Crowell, Hill, & Humenick, 1994;Hale,

1999; Stoelting, 1987).

Meperidine use is associated with subtle effects on neonatal behavior

(Belsey et a1., 1981; Brackbill, Rosenblatt, Kane, Manniello, & Abramson, T974;

Hodgkinson et al, 1978;Hodgkinson & Husain, 1982). Observational studies found that

Meperidine affected infant sucking ability (Nissen, Lilja, Matthiesen, Ransjo-Arvidsson,

Uvnas-Moberg, & Widstrom, 1995, Righard &. Alade, 1990). Crowell et al. (1994) and

Rajan (1994) found that Meperidine produces greater negative impaci on the initiation of

breastfeedingcompared to other systemic analgesic agents and local anesthetic effects.

4. Fentanyl" which is a very popular and widely used potent opioid is primarily

given via epidural, but may be given intravenously (Hale, f999). According to Faucher

& Brueker (2000), and Stoelting (1987; Fentanyl hasgreater analgesic potency than

Morphine and Meperidine. Fentanyl is about 100 timesmore potent than Morphine

(Hale; L999> Sideeffects are similar to that of Morphine but Fentanyl may also cause

maternal hypotension, bradycardia, and skeletal musc,le rigidity (Stoelting; 1987). Due to

its high potency and high lipid solubility, it penetrates the epiúnal and arac*moid

membranes readily, providing rapid and potent analgesia (Faucher & Brucker, 2000;

Hale,1999) Fentanyl rapidly penetrates the placenta, but high protein binding ability

may reduce overall transfer to the fetus (Hale, 1999).

Anesthetics. Anesthetic agents are used to produce either local or general

anesthesia. Anesthesia can affect sensory and motor function. Inhaled anesthetics such

as Nitrous Oxide are still commonly used today. Nitrous Oúde is most often

administered in combination with opioids or other anesthetics. Inhaled anesthetics are
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small, lipid-soluble molecules, and therefore, cross the placenta easily. Maternal alveolar

concentration and duration of exposure influence placental transfer. "After 15 minutes of

maternal administration of nitrous oxide, the fetaVmaternal ratio is 0.8 to 0.9" (Baker,

1991, p.76). Analgesia effect is prominent but skeletal muscle relaxation is minimal

(Stoelting, 1987).

The drugs used to induce general anesthesia are different from those that provide

local anesthesia (deJong, 1994). They differ in their sites and modes of actions. For the

purpose of this review, the focus will be on anesthetics used to produce local anesthesia.

Local anesthetics block nerve impulses which stops"to-and-fro flow of electrical signals,

inciuding those that convey the sensaúon of pain to the central nervous system and

delivery coded sþnalsto the body's musculature" (deJong, 1994, p 1). Localanesthetics

selectively anesthetize only chosen body partswithout lossof consciousness. They rnay

be used for local infiltratior¡ pudendal and paracervial blockg and epiduralblocks

(Faucher & Brucker, 2000), They are direetly administered into the area that needs to be

blocked and act þ reversibly blocking thesodium channels of nerveaxons and neuronal

cells which serve as the conduction pathways (Miller; 1998). According to Faucher and

Brucker (2000), local anesthetics agents are potent vasodilators and absorption in the

maternal circulation occurs within 10-15 minutes regardless ofsite of injection. The

concentration of the drug used is proportional to the density of the block desired. Local

anesthetic absorption is related to the vascularity of the area (Stoelting, 1987). The

effects are dependent on the specific characteristics of the anesthetic used. For example,

the greater the lipid solubility, the greater the potency, and the greater the protein

binding, the longer the duration of action (Miller, 1998).



20

Local anesthetics commonly used today are Bupivacaine, Lidocaine, and

Ropivacaine. The mechanism and effects of these drugs are especially significant

because of the changes that occur during pregnancy as well as the effects imposed on

both the woman and the fetus. According to Santos, Pederson, and Finster (1994),

pregnancy enhances spread ofanesthetics due to epidural venous engorgement. There are

also increased neuronal sensitivity, increased susceptibility to neural blockade due to

hormonal and biochemical changes, and increased diffi;sion of drugs across nerve

membranes due to higher pH in cerebrospinal fluid (CSF). Pregnancy may also enhance

uterinevascular reactivity to local anesthetic agents. Fetal well being depends on the

adequacy of maternal and fetal perfusion of the placenta* Accorcling to Santos et al-

(1994>,local anesthetics. exert direct effects on the uterine srnsoth muscles. Therefore,

changes in uterine tone and contraetility may affect uteroplaeental perfusioe.

Most drugs including anestheties readiþ cross the placenta. Factors that influence

placental transfer are. (a) the concentration of fresdrugs in maternalblood;

(b) physicochemical characteristics of local anesthetics itself, (c) the permeability of the

placenta; and (d) hemodynamic events occurring within the fetal-maternal unit (Briggs,

2002; Santos et al., 1994; Santos & Finster,2002).

Maternal blood concentration of drugs is determined by the dose, the site of

administration, metabolism and excretion, and effects of adjuvants such as Epinephrine.

According to Santos et al. (1994), for a given local anesthetic, the maternal blood

concentration determines fetal drug exposure. Therefore, the higher the dose, the higher

the maternal and fetal blood concentration. The elimination halÊlife of some local
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anesthetics is relatively long. When repeated injections or continuous infilsion of drug is

maintained, it may lead to accumulation in the maternal plasma (deJong, 1994;

Santos et al., 1994). Lumbar epidural is less vascular than caudal region; therefore, there

is slower rate of maternal plasma uptake of medication. Finally the use of additional

drugs, mainly Epinephrine, enhance analgesia and delay the uptake of drug from the site

of administration (deJong, 1994; Santos et al., 1994; Stoelting,1987).

According to Santos & Finster (2002), drug delivery to the placental exchange

site depends on the fraction of total uterine blood flow that perfüses the intervillous

space. There is little i¡formation available on how changss in maternal hemodynamics

alter delivery of a drugto the placenta. The supine position which may cause maternal

vena caval andlor aortic compression, maternal hypotension or hypertension may affect

delivery of drug to the plaeenta to an unknown extent (Santos& Finster, 2A02>.

Once a given dnrg has reached the intervillous space, it undergoes passive

diffi.lsion which is determined by drug pþsicochemical properties (Santos & Finster,

2002). Characteristics of local anesthetics that are signifrcant are molecular weight,

ionization and lipid solubiliç and protein binding. Molecularweight less than 500

daltons easily cross placenta (Santos et al., 1994). The lower the molecular weight, the

more readily it passes through the placenta. Lidocaine has the lowest weight molecular

weight of 234 daltons, followed by Ropivacaine (274 daltons), and Bupivacaine (288

daltons). Most local anesthetics are weak bases and these combine readily with acids.

Drug in the non-ionized form can readily cross the placenta. Acidosis in the fetus can

result in accumulation of local anesthetics in the fetus (Santos et a1., 1994;
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Stoelting, 1987). Lipid solubility provides an approximation of local anesthetic's affinity

to nerves (deJong, 1994). The long-acting local anesthetics such as Bupivacaine are

more lipid soluble than short-acfinglidocaine. In the same manner, the more lipid

soluble the anesthetic, the less amount crosses the placenta. According to Santos et al.

(1994), protein binding of local anesthetic in fetal plasma is approximately 50Yo of the

mother's. This is determined by calculating the fetaVmaternal blood concentration ratio

(F/M). Higtly protein bound drugs have more restricted placental transfer with lower

FAvI blood concentration ratio. The F/lvI ratio of the three anesthetics are Ropivacaine

(0.2), Bupivacaine (0.2-0. 4), and Lidocaine (0-5-0. 7)- Accordingto Santos & Finster

(}OOL\ hþh molecular weiglL poor lipidsolubility, andahigh degree of ionizafion will

impede but not totally prevent the transfer of a drug acrossthe placenta^

Placental tra+sfer of,drugsmay also be affeeted by changes in plaeental

permeability. Aspart of the Rorræal maturational process; the plaeentaundergoes

considerable changes t-trroughout gestation In the normal cotnsqof evetrts, there is

increasing placental surface ær ,a and placental thinning with the growth of the fetus.

Placental transferof órogs diminishes underconditions that either decrease the surface

area such as placental abruption or increase the thickness of the placenta such as infection

and hydrops, (Garland, 1998).

Once local anesthetic crosses the placenta, the distribution in the fetus depends

on: (a) fetal plasma protein binding, (b) lipid solubility, (c) the degree of ionization of

drugs, and (d) hemodynamic factors that affect the distribution of fetal cardiac output

(Santos et al., 1994). The fetal plasma protein-binding capacity for local anesthetics is

approximately half of the mother's. Anesthetics that are highly lipid soluble such as
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Lidocaine have higher levels in the fetal liver because of the high lipid content. When

there is fetal acidosis and hypoxemia, there is an increased blood flow to vital organs

with increased concentration of anesthetic in the fetal circulation. Any drug that reaches

the fetus will undergo metabolism and excretion which is bound to be slower than the

mother (deJong, 1994). According to Stoelting (1987), clearance values and elimination

half-life represents mainly hepatic metabolism because renal excretion of unchanged

drugs is minimal. The elimination half-life for Bupivacaine maybe as long as 14 hours

for the neonate (Santos et a1.,1994). The mechanism of drug transfer and elimination is

presented in Figure 4.

Amniotic Fluid

Figure IV. Maternal drug transfer from mother through the placenta to the fetus. (Solid

arrows indicate drug and white arrows indicate metabolite movements).

The medications used in the management of pain are many. The exact

mechanism, in which they work and affect the mother and fetus, are complex. Because
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intrapartum pain management is a major focus of care for women in labour, nurses need

to be familiar with non-pharmacologic techniques as well as the pharmacology of labour

pain drugs and their effects.

Epidural Analsesia

Epidural analgesia is the most commonly used and the most effective labour pain

relief method available to date (Glosten, 1994; Gorne et al., 1998; King, 1997; Vincent &

Chestnut, 1998). This section will describe epidural block, pharmacologic aspects of

epidural medications commonly used during labour, and the benefits and complications

associated with epidural analgesia.

Lumbar Epidu¡alBlock

Lumbar epidural block "can provide analgesia without lossof consciousness and

minimal motor block to a1lsw patient cooperation, making it an ideal fsrnrof,analgesia

for labour and vaginal delivery" (Gutsehe, 1994, p.21 1) The epidural space is ouÈside

the dura lnater, between thsdura and the sprnal canal. It is filled with fæ, conneotive

tissue; and epidural veins that are dilated during pregnancy (Gorrieet al., i99&). The

epidural block is achieved by injeøing local anesthetic into the epidural spare entered at

about L3-L4 interspace. The catheter allows continuous infusion or intermittent

injections of medication to maintain pain relief. Just as any invasive technique, the safe

administration of epidural analgesia must follow certain requirements. These are:

(a) Pre-anesthetic consultation and evaluation of the patient, (b) continuous anesthesia

and nursing care available, (c) reliable intravenous site, (d) uterine displacement

throughout labour and delivery, (e) adequate and continuous maternal and fetal
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monitoring, and (Ð intravenous prehydration before initiation of the block (Gutsche,

re94).

Before injecting any significant amount of local anesthetic in the epidural space, a

test dose must be performed to determine that the injection is not in the subarachnoid

space or intravascular (Gorrie et al., 1994; Gutsche,1994). The test dose may use

Epinephrine or small concentration of Lidocaine, depending on the institution or

anesthetist. Subarachnoid placement will produce intense sensory block, and

intravascular injection results in lightheadedness, dizziness, tennitus, rapid hypotension,

and numbness of the tongue, and lips when tested by Lidocaine. Epinephrine will cause

tachycardia- Proper placement is critical to maximize intendedeffectandavoidany

preventable complications, Contraindications to epidural analgesia are. (a) patient

refusal, (b) aetive maternal hemsr+hage, (c) maternal septieemia or untreated febrile

illness; (dlinfectitm at or near the needle insertion site, and (e) maternal inherited or

acquired coagulopatþ (Vincent & Chestnut, 1998).

Epidural Medisations

There is a broad range of epidural medication available for pain relief during

labour. The choice depends on intended result. The goals are to achieve effective and

controllable analgesia, safety for the mother and fetus and unaffected labour process

(Bromage, 1992; Drasner & Bromage,2002).

The drugs injected into the epidural space are preservative free. For the past

severalyears, the dose and concentration of drugs in epidurals during labour have

decreased. Epidural analgesia is often a combination of local anesthetic and narcotic to
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maximize the sensory block while minimizing motor block (Gorrie et al., 1998; Gutsche,

1994;Yttng, 1997).

Lidocaine (Xylocaine). For many years, Lidocaine was the standard local

anesthetic agent for epidural analgesia in labour @romage, 1992). Lidocaine has a rapid

onset (19 minutes), and provides dependable analgesia with duration of about 60 minutes

(Bromage, 1992; delong, T994; Fusi, Steer, Maresh, & Beard, 1989; Stoelting, 1987).

When mixed with Epinephrine, the duration can last up to 75 minutes. Motor block

effect start within 25 minutes of administration and lasts for lt/z - 2 hours. The active

metabolites crosses the placenta more readily than of other local anesthetic agents. The

decrease in use has been due to research findings ofnegative effects on neurobehavioral

studies on newborns(Bromage, 1992). Tronick et al. (1976) found negþible amount of

Lidocaine in newborn plasma level at 24 hours of age, but maternatr dosage wasnot

indicated. Another study found a gradual decrease in neonatal plasma levels of

Lidocaing reduced by 50% at 8 hours of age (Scanlon, Brown, Weiss, & Aþer, f974).

Bupivacaine (Marcaine. Sensorcaine). Bupivacaine is the most commonly used

local anesthetic today. It has two advantages in obstetric practice: (a) the quality of

analgesia in relation to motor block, and (b) the duration is long especially when

Epinephrine is added (Bromage, 1992). The onset of analgesia is 8-10 minutes with peak

effect in 20 minutes and lasts for 4 to 7/z hours while motor block starts in 20 minutes

and lasts for 4 to 5 hours (deJong, 1994). Bupivacaine is highly protein bound which

limits placental transfer (Glosten, 1994). However, metabolites have been found in the

neonate for as long as 48-72 hours (King, I997;Lieberman et a1.,7979; Loftus, Hill, &

Cohen, 1995; Ortega et al., 1999).
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Ropivacaine. The use of Ropivacaine is relatively new in obstetrics. Information

regarding efficiency, safety, and fetal effects is limited. Ropivacaine is structurally

similar and clinically similar in effects as Bupivacaine. Stienstra et al. (1995) found

Ropivacaine 0.25Yo and Bupivacane 0.25%o are equally effective in onset and in intensity

of pain relief, and overall quality of analgesia. However, Ropivacaine has only 60% of

Bupivacaine's potency as a local anesthetic (Drasner & Bromage,2002). Motor blockade

is less intense and shorter in duration than Bupivacaine (Kerkkamp, Gielen, & Edstrom,

1990). Ropivacaine when compared to Bupivacaine is less cardiotoxic (deJong, 1994;

King 1999)- Comparison between the two medications also found highe. maternal and

fetal plasmaconcentration of Ropivacaine but shorter halÊlife (Datt+ Camann-Baler, &.

VanderBurgh, 1995). This shsrt-hêlf life has an advantage over Bupivacaine regarding

neurobehavioral outcome (Stienstra et al., 1995).

Epinephrine. Epinephrine haslong been used as an adjuvant for subarachnoid

and epidural anesthesia (Bromage; 1992) It is sometimes added to local anesthetic

solution to slow vascular uptake of anesthetic and opioids from the spinal canat

Epinephrine promotes the uptake into the lipids of the cord and canal, which increases the

intensity, and duration of the blockade (Bromage, 1992; delong, 1994 Stoelting, 1987).

Because it is a vasoconstricting agent, there is a risk of uterine artery vasoconstriction,

which leads to uteroplacental insufficiency.

Fentan)¡I. A potent opioid analgesic, Fentanyl is commonly combined with local

anesthetics. The drug combination provides quicker and longJasting pain relief for

labour with lower total dose of local anesthetic and less motor block (Bromage, 1992;

Gorrie et al., 1998; Hale, 1999). According to Hale (1999), Fentanyl has been found to
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rapidly penetrate placenta and is detectable in fetal blood within I minute after maternal

epidural administration. However, because Fentanyl is highly protein bound, overall

transfer to the fetus may be reduced. Fetal uptake of Fentanyl is redistributed from

plasma compartment to fetal brain and other tissues (Hale, T999). The half-life in

neonates range from 3-13 hours possibly due to reduced fat content and immature liver

function. Hale (i995) warns that although there might be negligible neonatal plasma

concentration found at delivery, it does not reflect the levels that may be contained in

vital organs such as the brain.

Empirical search is ongoing for optimal mixtures of anesthetic and narcotic agents

to provide the best maJernal analgesia wittrthe least effect on the fetus or the musculature

powers of parfurition (Bromage,1992', Drasner & Bromage,2002).

Beneflts and Complications

The beneflt of labour pain rnanagement has made epidtrral anaþesia inereasingly

popular ¿tmong childbearing\¡/orneR. Horüever, like many medical interventions, it

conrcs with many possible complications.

Benefits. Epidural analgesia provides superior pain relief during all stages of

labour (Gorrie et al., 1998; King, T997;Yincent & Chestnut, 1998). It facilitates patient

cooperation during labour and delivery (Bachman, 1999; Bromage, 1992; Gorne, i998).

According to King (1997),local anesthetics used in epidural space provide 90Yo pain

relief to 85% of women who undergo the procedure. Relief from pain during labour can

facilitate rest and prevent maternal exhaustion. Epidural analgesia may be conveniently

used for cesarean delivery if operative delivery becomes necessary (Vincent & Chestnut,

1998). Youngstrom, Baker, and Miller (1996) state that by targeting pain and modulating
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catecholamine release, epidural analgesia can improve maternal and fetal oxygenation

and acid-base balance. Reduced catecholamine levels can promote more effective uterine

function and in certain cases, increase uterine blood blow (Cheek et al., T994;Lowe,

1996; Shnider et al., 1983; Youngstrom et al., 1996).

Complications. Inspite of the widespread acceptance of epidural among

physicians and patients, controversy remains regarding the subsequent effects of

intrapartum epidural analgesia on the mother, fetus, labour and delivery, and the neonate.

Maternal complications can begin with the procedure of epidural insertion.

Unintentional puncture of the dura can result in substantial leakage of the CSF, which

may or may not be obvious. This can lead to subsequent spinal headache- There is

always the risk of epidural catleter mþæion outsidethe dural space andinadvertenl

vascularinjection(Gutsche, 1994; Vincent&. Chestnut, 1998). Subarachnsid.infiltration

resultsin more potent anesthetic effects while intravascular infiltration causes more rapid

systernie side effeets.

Theblockade of sympathetic nerves due to epidmal block may result in

vasodilation and hypotørsion (Gorrie et al., 1998; Gutsche, 1994; and Vincent &

Chestnut, 19%). H¡rpotension resulting in systolic blood pressure of less then 100

millimeters mercury (mmHg.) or decrease of 25o/o below pre-block average (King, 1997),

can compromises the oxygen supply to the mother's and the fetus's vital organs (King,

1997 ; Thorp & Breedlove, 1996).

Blockade of sacral spinal-segment leads to interrupted pelvic autonomic

transmission and subsequently interferes with normal bladder function (Glosten, 1994;
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Gorrie et al., 1998; Ross, 1994; Youngstrom et al., 1996). Inability to spontaneously

empty the bladder may necessitate urinary cathetenzation, another invasive procedure.

Studies found that epidural analgesia is associated with increased maternal

temperature without evidence of infection or adverse consequence (Fusi, 1989;

Lieberman et a1,., 7997, Lieberman et aI.,2000; Macaulay, Bond, & Steer, 1992).

However, the etiology of hyperthermia is unclear. These studies speculate that the

increase in temperature maybe due to the reduction in perspiration produced by

sympathetic block.

Post-delivery backache has been associated with the use of epidural. MacArthur,

Lewis, Knox, and Crawford (1990) proposedthat a combination of epidural anesthesia

and prolonged second stage labour result in muscular relaxation and postural problems

the rnsther is unaware of resulting in a potentially damaging position. The search for a

causal relationship between epidural anesthesia and new-onset back pain after birth

resulted in conflicting findings (Breen; Ransil, Groves, & Oril)t, 1994; Maearthur,

Macarthur, & Weeks, 1995; Russell, Dundas, & Reynolds, 1996). Theincreased risk for

back pain may be due to use of large needle, hematoma, difficulty finding epidural space

during initiation, and prolonged assumption of unnatural position during labour and

delivery (Glosten, 1994).

Epidural has been associated with increased cesarean section rate

(Lieberman et al., 1995; Morton, Williams, Keeler, Gambone, & Kahn, 1994; Peaceman,

Lopez-Zeno, Minogue, & Socol, 1993; Ramin et a1.,1995; Thorp, 1997, Thorp et a1.,

1991). However, other researchers found no association between epidural and cesarean

section rate (Ploeckinger, Ulm, Chalubinski, & Gruber ,1995; Sharma et al., 1997). After
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completing a systemic review of the literature, Lieberman and O'Donoghue (2002)

reported that current evidence available does not clearly indicate whether there is an

association between epidural and cesarean delivery

A negative effect of epidural analgesia on the progress of labour has been found

in several studies (Halpern et al., 1998; King, 1997; Newton, Schroeder, Knape, &

Benett, 1995; Thorp & Breedlove,1996; Thorp et al., 1990). The proposed mechanism

are: (a) Sympathetic effect on the uterus impairs uterine contractility, (b) epidural

decreases endogenous oxytocin release causing inadequate contractions, and (c) pelvic

floor relaxation and increased blockade predisposes to malpositions which can cause

longer labour (Newton et a1.,1995). Motor blockade prevents ambulation andtlæ

potential advantages to progres$ in labsur and parturient csmf,ort related to upright

posture (Thorp et al., 1991)'. Thorp et al. (1991) also suggest that both vohrntary bearing

down which is adiunct to uterine activity during expulsion and the involuntæry bearing

down reflex arc may be affeeted by epidural analgesia. Bates, Helnt, Ðuncar¡ and

Edmonds (1985), and Thorp et al. (199O) found decreased uterine aøivity foHowing

initiation of epidural analgesia. Aithough existing data suggest there may be a longer

first stage of labour with epidural, current evidence is insufficient to determine

definitively whether that is the case (Lieberman and O'Donoghue, 2002).

Increased instrumental vaginal delivery has been associated with the use of

epidural analgesia. The retrospective studies and randomized controlled trials reviewed

by Thorp and Breedlove (1996) demonstrate an association between epidural analgesia

and use of forceps and vacuum for vaginal delivery. The Jouppila, Jouppila, Karinen, &

Hollmen's study in 1979, and the Poore and Foster's study in 1985 were the only two
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studies that failed to show a significant association between epidural analgesia and

instrumental delivery out of twenty-four retrospective studies cited by Thorp and

Breedlove (1996)

The effects of epidural analgesia on the fetus and neonate are as inconclusive as

those suggested effects on the mother. Effects on the fetus may be directly related to the

drugs given to the mother as a result of placental transfer (Gorrie et a1., 1998). The

effects on the fetus include transient bradycardia and decreased fetal heart rate variability

(Viscomi, Hood, Melone, & Eisenactq 1990). The effects on FHR were transient and did

not result in any negative fetal outcome (King 1997).

Secondary effecfs on the fetus include hypoxia from maternal hypotension

(Gorrie et al., 1998). Neonates born to women wlro developed fever during epidural use

had lower Apgarq required oxyge+ therapy, and devel,oped fever without any associated

infeetion (Liebenrnan et al,, 2000; Thorp & Breedlove, 1996). According to Thorp and

Breedl'ove (1996) fever during labour which is a maþ clinical marker for infection

could precipitate diagnostic and therapeutic interventions to the newborn.

The issue of whether epidrnal analgesia adversely affeøs newborn behavior is

complex. To evaluate the more subtle effects of maternally administered drugs,

neurobehavioral assessment tools were developed. The main components of these

assessment tools are the evaluation of: (a) the neonate's muscle tone, (b) the ability to

alter his state of arousal, (c) the ability to suppress repetitive or intrusive stimuli,

(d) the ability to respond appropriately to external events, (e) the ability to initiate

complex motor acts, and (f) the appropriateness of reflex motor responses (Kuhnert,

Linn, &, Kuhnert, 1985). According to Cohen, Levinson, and Shnider (1992), neonatal
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behavioral tests have proved sensitive in demonstrating depression of the neonate after

perinatal asphy<ia, illness, maternal medication, and other influences.

The Brazelton Neonatal Behavioral Assessment Scale (BNBAS) is the most

comprehensive neurobehavioral test. The BNBAS consists of 49 individual items. It

includes 27 behavioral items, 20 elicited responses and2 predominant states. The

assessment was developed for evaluating full-term Caucasian infants whose mothers had

been medicated with barbiturates and other sedatives during delivery. The test must be

performed following delivery and repeated several days after. Although originally

designed as a clinical tool, it is now widely used as a research measure of newborn

behavior (Kuhnerr et aL, 1985)-

The Scanlon Early Neonat¿l Neurobehavioral Scale (ENNS) uses a different

analytic approach than the BhBA.S. This test was designed to evaluate neurobehavioral

changesassooiated with epidural anesthesia (Cohen et al., 1992). It was initiaHy designed

to assess infants during thefirst 8 to 12 hours of life, a time that corresponds with the

presence of signi'ficant levels of analgesic or anesthetic agents in neonatal tissues. The

ENNS must beperformed when the infant is awake. It oonsists of 15 individual

observations of primary reflexes, muscle tone, and decrement responses to stimulation,

and 11 observations on states of consciousness, and one general assessment of the

infant's neurobehavioral status. The reliability to assess the recovery of the infants from

the stress and medication from labour beyond the 12 hours is not established

(Kuhnert et al., 1985).

The Neurologic and Adaptive Capacity Scoring System CNACS) was specifically

designed as a screening test to detect CNS depression caused by drugs and to distinguish
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it from that caused by asphyxia or birth trauma (Cohen et al., 1992). This tool uses 20

criteria to evaluate 5 general areas, which are adaptive capacity, passive tone, active tone,

primary reflexes, and general neurologic status.

Debate continues regarding the effects of epidural analgesia on the neonate's

neurobehavioral responses. Researchers evaluating the association between

neurobehavioral outcome and epidural analgesia have reported inconsistent findings.

Several studies have found negative effects of epidural analgesia during labour on

neurobehavioral outcome (Brazelton, 1961; Corke, 1977; Hodgkinson et a1., 1978;

Lieberman et a1., 1979, Loftus et al., 1995;Murray, Dolby, Nation, & Thomas, 1981;

Rosenblatt et al, 1981; Scanlon et al., 1974; Sepkoski, Lester, Ostheimer, Brazelton,

1992; Standley, Soule, Copang & Duchowny, 1974; Tronick et al.,1976) Amongthese,

Murray et al. (i981), and Sepkoski et al. (1992) are the only studies which ineluded

unmedieated oontrol group$. Further details are provided only on research that has been

used as reference of comparison for subsequent studies.

Scanlon et al. (T974) perficrned the ENNS on 41 newborn infants, including 28

infants whose motn'ers received continuous epidural blocks with either Lidocaine(n:9)

or Mepivacaine (n:19). The study illustrated that Lidocaine compromises neonatal

neurobehavioral function when used for epidural analgesia. Scanlon et al. (1974)

reported that infants of mothers who received epidural anesthesia with Lidocaine had

significantly lower scores than "nonepidural" infants on tests of muscle strength and tone.

This study was instrumental in the loss of popularity of Lidocaine for epidural anesthesia

in obstetrics. (Kuhnert et al, i985). However, these researchers pooled their subjects into

groups with variable medications. In addition to pooling Lidocaine patients with the 19
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Mepivacaine, 11 patients received barbiturates 6 or more hours prior to delivery. The

non-epidural group consisted of 7 infants whose mothers received either low spinal or

local anesthesia with or without barbiturate, and 6 infants born to unmedicated mothers.

Failure to make distinct separation of subjects receiving different medications affects the

validity of the results. In a subsequent study, using the same control patients from this

original study, Scanlon et al. (1976) found epidural anesthesia using Bupivacaine to be

free from the motor depression seen with Lidocaine.

Murray et al (1981) compared the neurobehavioral status of 20 infants whose

mothers received Bupivacaine (0.25% with Epinephrine), 20 infants whose mothers

received epidural Bupivacaine and Oxytocin, and 15 control infants whose mothers

received no medication for vaginal delivery. The study used the BNBAS at days 1, 5,

and 3Q csrnbined with diaries of infantscrying and feeding patterxq feeding

observations, and maternal questionnaires. The rnost sþnificant effeet wa$ seeÍÌ at one

day of age. Compared with the u-nrnedieated group, infants in both epidural groups

scored poûrly on the rnotor, state control; and physiologic response clusters. Although

there was evidence of improvement by day 5, themedicated babies continued to exhibit

poor state organization. There was more maternal-infant separation for the medicated

groups and more mothers reported having difficulty caring for these infants. The positive

aspect of this study was the isolation of study groups differing only in the administration

of a single drug.

Sepkoski et al. (1992), tested the neurobehavioral outcomes of 60 infants, 38 were

born to mothers who received 0.5Yo epidural Bupivacaine, and 22 who were born to

unmedicated mothers (control group). Using the BNBAS at 3 hours after birth, and days
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3,'1, and 28, the epidural group showed poor performance on the orientation and motor

clusters over the first month of life. Findings also showed decreased mother-infant

interaction in mothers who received Bupivacaine. The epidural group had longer labour,

received significantly more o)rytocin and more forceps delivery than the non-epidural

group. Sepkoski et al., (1992) used multiple statistical analyses to control for

confounding factors and demonstrate the differences between their study groups. The

subjects were matched according to maternal and infant variables. The investigators were

blinded to the study groups. Repeated measures were performed using analysis of

variance, hierarchical multiple regression on the BNBAS scores, Pearson product

moment correlation on drug variables, and multiple regression to seethe effect of

Bupivacaine levels to BNBAS scores. Results supporJ the findings of Murray et a1.,

(19&1)that Bupivacaine used during labour has a sþnifieant and consistent negative

effect on neonatal neurobehavioral perfiorrnanoe.

Contradictory results werereported by Abboud, Khoo, Miller, Ðoan, and

Henriksen (1982), Abboud et al. (1983), Abboud, David, et al. (1984), Abboud,

Afrasiabi, et al. (1984), Baderet al. (1995), Celleno and Capogna (1988), Kangas-Saarela

et al. (i987), Kilefi James, Dewan, and Floyd (1984), Lieberman et al. (1979), and

Scanlon etal. (1976).

Abboud et al. (1982), compared the neurobehavioral status of 170 infants, 50

were born to mothers who received 0.5Yo epidural Bupivacaine, 50 with ZYo epidural

2-Chloroprocaine, 50 with 1.5o/o epidural Lidocaine, and 20 in an unmedicated control

group. Using the ENNS, neonatal neurobehavior was evaluated at2 and 24 hours of life.

This research used random allocation of local anesthetics to the epidural study groups.
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Using analysis of variance, the result showed no differences between groups in the ENNS

scores. Abboud et al. (1982) concluded that giving a small volume and low concentration

of local anesthetics do not adversely affeø the neurobehavioral performance of the

neonates. However, these researchers failed to provide information on the actual dosage

received by the epidural groups. In a subsequent study, Abboud, Afrasaibi, et al. (1984)

had similar findings using similar medications with continuous infusions, and the NACS

neurobehavioral testing. These studies provided limited information about the sample

characteristics and did not control for confounding factors such as length of labour, which

could affect outcome. No data on recovery were provided on the neurobehavioral tests.

Kileffet al. (198a) compared neonatal neurobehavioral outcomes for LYo e'piútta)

Lidocaine (n=10), and 0.5o/o epidural Bupivacaine (n:21) for cesarean section. Using the

ENNS and nonparametric statisticg results showed no difference between the two groups

of infants except for depressed sueking response at 24 hours of age for the Bupivacaine

group. The ZYo l-idocaine did not compromise the newborn outcome, which is contrary

to the findings of Scanlon et ú. (1974). Using a control group of unmedicated rnothers

could have demonstrated whether epidural analgesia has an effect on neonatal

neurobehavioral outcome.

Lieberman et al. (1979) used selected items from the BNBAS to compare the

neurobehavioral outcome of 145 infants at delivery, I,3,'7,21, 42 days of age. Fifty-one

mothers received IM Pethidine (100-150 mg with 10 mg Metaclopromide, 59 used .375Yo

epidural Bupivacaine (10-i4 ml injected over 10 minutes), and 35 did not use any

medication (control group). Although the infants in the Bupivacaine group were less

responsive to the human voice when compared to the other groups, there were no
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significant differences in the levels of social responsiveness, motor organization and state

control in the three groups. These researchers employed multiple regression with the

behavioral measures as the dependent variable and to control for confounding factors.

Research on the effects of epidural analgesia on the mother and fetus is

increasing. Although certain outcomes seem to be more conclusive than others,

inconsistencies in research findings continue to be reported. Comparison of studies is

difficult because of differing operational definitions of their study variables,

methodologies, samples, and medication regimes. Further controversy exists in

examining the effect of epidural analgesia on neonatal behavior. The studies discussed in

this secúon introduce the clinical relevance of newborn behavior on the establishment of

breastfeeding.

Breastfeeding

Breastfeeding is the biologically natural way for a mother to nourish and nurttre

her newborn. The superiority of human milk for human babies is supported by a volume

of scientific docurnentation. However, women'who desire to breastfeed rnay have

problems that impsde thern from the successful initiation and maintenance of

breastfeeding. To enhance understanding about the significance of promoting,

supporting, and protecting breastfeeding, this section will address the benefits of

breastfeeding, and factors affecting its initiation and duration.

Benefits of Breastfeeding

The health, nutritional, psychological, economical and environmental benefits of

breastfeeding are widely acknowledged (American Academy of Pediatric Work Groups
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on Breastfeeding, 1997; Canadian Pediatric Society, Dieticians of Canada, and Health

Canada,1998;La Leche League, 1995; Janke,1993; Sullivan, 1992).

Health benefits. Breastfeeding, which is a process of interaction between the

mother and her infant, offers multiple health benefits to both. Research is abundant

suggesting a causal relationship between breastfeeding and healthy infants. Wright,

Bauer, Naylor, Sutcliffe, and Clark (1998) found that increasing exclusive breastfeeding

reduced infant illness. This finding \ryas supported by the results of Wang & Wu (1996),

that four months of exclusive breastfeeding offered protection against infection.

Substantial evidence highlights the immunologic benefits of breastfeeding. The

Secretory IgA (SIgA) is the major immunoglobulin present in the breastmilk, SIgA

antibodies are directedagainst all the microbesthe mother has met previously (Hanson,

1998). Fabst & Spady (1990) and Hanson (1998)found that breastfbd infantshave

more vigorous immunslogic respo+se to standard irnmunieatio*s compared to formula

fed babies. SIgA also protects the newborn's digestive tract by aeting at the intestinal

mucosal surfäce and blocking adhesions of potential pathogens. Thus, breastmilk

provides major protection against thvdevelopment of diarrheal disease (Caplan, 1999;

Hanson, 1998; Riordan & Auerbach, 1993). The incidence of diarrheal itlness among

breastfeeding infants is half of that of formula feeding infants (Dewey &

Nommsen-Rivers, 1995). A literature review by Bick (1999) found research results on

the protective benefit of breastmilk against gastrointestinal infection are conclusive.

Breastmilk offers protection against neonatal necrotising enterocolitis (l.tEC)

(Bick, T999). A prospective multi-centre randomized control trial (RCT) of 926 infants

compared the outcome of pre-term infants receiving breastmilk or formula (Lucas &
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Cole, 1990). The results showed that children who only received formula were 10 times

more likely to develop NEC than those exclusively breastfeeding. Infants who received

combination feedings of breastmilk and formula had lower incidence ofNEC than

exclusively formula fed babies. The immunoprotective factors including IgA antibody,

plasma cells, phagocytic cells, and enzymes contributed to the protective efflect of

breastmilk against NEC (Caplan & Mackendriclq 1993).

A literature review by Bick (1999) found conclusive evidence of the protective

value of breastmilk against otitis media. The exact mechanism of this protection is

unclear but a combination of the immunologic factors, the feeding position, and lack of

irritation from formula may provide some explanation to this phenomenon (Duncan et al.,

1993; Dewey & Nornmsen-Rivers, 1995; Riordan & Auerbach, 1993). Dunean et al.

(1993)found that increased duration and exclusivity of breastfeeding significantly

reduced the total number of acute otitis media episodes in the first year and was

associated with decreasing the risk of reeurrent otitis media, independent of other factors.

Studies haveinvestigated breastfeeding protection against respiratory infection.

After reviewing these studies, Bick (1999) fomd that the current evidence suggest that

breastfeeding prote'cfs against some lower respiratory tract irfections but further evidence

is required to confirm this.

Non-antibody factors of human miik also protect infants against bacteriai

infection. These factors include lactoferrin, bifidus factor, lactoperoxidase, and

oligosaccharides fRiordan & Auerbach, 1993; Slusser & Powers, 1997).

The bioactive components of breastmilk promote growth and development of the

newborn, and work together to protect the newborn from illness. These bioactive
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components include enzymes, growth factor hormones, and taurine (Janke, 1993;

Riordan & Auerbach, 1993). The enzymes vary in their functions, which include

protecting against bacteria and inflammation, helping in the digestion of fat and starch

and cholesterol metabolism, strengthening mucousal barrier to antigens, and are

associated with the synthesis and cellular proliferation (Riordan & Auerbach, 1993).

Several studies report that breastfeeding may protect against Crohn's disease and

ulcerative colitis in children (Riordan & Auerbach, 1993). These are the most common

inflammatory bowel diseases in this age group. Rigas et al. (1993) found that

breastfeeding was negatively associated with Crohn's disease and ulcerative colitis. The

protective effect of breastfeeding against inflammatory bowel disease increases with the

duration of breastfeeding. The anti-inflamrnatory properties of breastmilk may be

associated with the proteetion against Jouvenile Rheumatoid Arthritis(IR-A). Although

results are inconch¡sive, Mason.et al. (1995), and Hanson (1998) found that children who

have IRA are less likely tohave been breastfed,

Breastmilk rnay protect against early development of Insulin Dependent Diabetes

Mellitus (IDDM) Gimeno and deSouza (1997) found a causal link between early

introduction to cows milk and IDDM as well as possible protective role of exclusive

breastfeeding against the development of IDDM. Research findings suggest possible

protective effect of breastmilk against childhood diabetes, however, these findings are

inconclusive (Bick, 1999).

Hormones in breastmilk include: (a) insulin-like growth factors; (b) thyroxine

which may stimulate the maturation of the infant's intestine; (c) cortisol which is

associated with the control of fluids and salt transport in the infant's intestinal tract; and
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(d) prostaglandin which affect many physiologic functions such as circulation, gastric and

mucous secretion, electrolyte balance, zinc absorption (Caplan,1999; Riordan &

Auerbach, 1993).

Taurine is the second most abundant amino acid in breastmilk. It plays an

important role in brain maturation and absorption of dietary fats (Riordan & Auerbach,

1993). A literature review by Bick (1999) cites several studies with evidence suggesting

that breastfed infants have an intellectual advantage over the formula fed infants.

Breastfeeding has been associated with the reduction of risk for developing

allergies such as asthma, eczema, or hay fever especially in the first year of life (Bick,

1999). Breastmilk has its g¡eatest benefit for genetically at risk infants- IgA found in the

infant'sintestinal tract has been shown to prevent the absorption of potentially allergenic

molesules(Jarú<e, 1993; Rirrrdan & A,lerbach, 1993). Breast-feeding also delaysinfant

exposure tolarge arnorlnt of foreign proteins from di.fferent food sources.

Other heahh beneflts of breastfteding that havebeen suggested are superior oral

developrnent and protection against Sudden Infant Death Syndrome (SÐS) I-abbock

and Hendershot (1987), and Palrner (1997) found that breastfeeding promotes proper

orofacial muscle and jaw development. Their findings suggest that breasffeeding

duration is associated with the reduction of subsequent malocclusion. A meta-analysis

and qualitative literature review by McVea, Turner, and Peppler (2000) found that

breastfeeding is associated with 50Yo reduction in SIDS. A causal relationship was not

established but findings add to the potential benefits of breastfeeding.

The health benefits of breastfeeding are not limited to the infants. The stimulation

of the breasts during feedings increases oxytocin levels in the blood. Oxytocin functions
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in contracting the mother's uterus, which helps control postpartum bleeding and enhances

uterine involution (Riordan & Auerbach, 1993).

Studies have found that breastfeeding provides maternal protection against breast

cancer. La Leche League (1995) cites studies with evidence of breastfeeding protection

against the development of breast cancer. The results of research on this topic have been

conflicting. A prospective study of breastfeeding and breast cancer on 89,887 women

found no significant overall association between a history of having breastfed and

subsequent development of breast cancer (Michels et al., 1996). However, the protective

association found among their sample relates primarily to premenopausal breast cancer.

In some studies,tlre inverse association between breastfeeding and breast caneer \¡/¿ìs

found to be dependent on the duration of breastfeeding (Layde, Webster, & Baughman,

1989; Kelsey & JohfL 1994).

The reduction in risk of epithelial ovarian can€er has also been attributed to the

benefits of breastfeeding. The relationship between lactation and the development of

epithelial ovarian caRcer was examined in data from seven countries that contributed to a

multinational hospital-based case-control study (Rosenblatt, Thomas, & tt¡ewHo

Collaborative Study of Neoplasia & Steroid Conrra*ceptives, 1993). This study found that

breastfeeding resulted in a slight reduction in risk of developing epithelial ovarian cancer

and this reduction is not affected by the duration of breastfeeding.

La Leche League (1995) lists maternal protection against osteoporosis and hip

fractures in later life among the benefits of breastfeeding. However, this area of research

is limited and inconclusive (Kritz-Silverstein, Barrett-Connor, & Hollenbach, LggZ\.
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Mothers who breastfeed may also experience a delay in the development of

subsequent diabetes when they have a history of gestational diabetes (La Leche League,

1995). Kjos, Henry, Lee, Buchanan, and Mishell (1993) found in their study of 809

women, that breastfeeding even for a short period has beneficial effect on glucose and

lipid metabolism in women with gestational diabetes.

Breastfeeding delays the return of fertility (Campbell &. Ctray,1993; Kennedy &

Visness, 1992). Campbell &, Ctray (1993), found that both breastfeeding frequency per

day and average sucking duration per breastfeeding contributed significantly and

independently to delay ovulation. Lactation amenorrhea can help prevent pregnancy

when combined with barrier or chemical methods of contraception (Riordan & Auerbach,

re93).

Maternal weight loss is also considered one of,the benefits of breastfeeding.

Dewey, Heinig; & Nornnrsen, (1993) found weight loss frorn 1-12 rnonths postpartun+

was signi-ficantly greater (p < 0,O5) in breastfeeding mothersthan in formulaHing

mothers, due mainly to the differences in weight loss from 3-6 months postpartum. Study

result also showed a positive relationship between breastfeeding frequency arxf totat tims

of suckling at the breast to the maternal weight loss from 6- 12 months postpartum.

Nutritional benefits. The nutritional composition of breastmilk is optimal for

human infants. Human milk is sufficient to sustain the infant for the first six months of

life. The following information on the nutritional benefits of breastmilk has been adapted

from Riordan & Auerbach (1993).

Breast milk contains abundant amount of taurine and cystine necessary for brain

development. Fat provides greater than 50Yo of calories for breastfeeding infants.
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Cholesterol found in breastmilk is necessary in myelination of nerves, and brain tissue

development. The high levels of cholesterol in breastmilk are thought to be an important

factor in the development of metabolic pathways for handling cholesterol later in life.

Lactose accounts for most of the carbohydrates in human milk. It enhances the

absorption of calcium for bone and tooth development. Its metabolites, galactose and

glucose, are necessary for central nervous system development. Some olligosaccharides

promote the growth of Lactobacillus bifidus in the infant's stomach which increase

intestinal acidity inhibiting the growth of pathogenic organism. Lactose intolerance is

more cornmon with age and after weaning due to the diminishing activity of intestinal

lactase.

Breastn+ilk containshigh quality protein, although in srnall amount. It is

suffieient for the energy needs of both term and pre-term infants. The protein in human

mük is for nutritional and irnrnunological purposes.

Most vitamins and minerals arepresent in adequate amounts and bioavailability to

meet the needs of fuH-term healthy infants. Vitamins in human milk vary markedly from

one person to another due to maternal diet and genetic differences. Breastmilk contains

fat-soluble vitamins. These are: (a) Vitamin A for visual health, (b) Vitamin D for

prevention of rickets, (c) Vitamin K required the synthesis of blood-clotting factors, and

(d) Vitamin E for protection of cell membranes in the retina and lungs against oxidant-

induced injury. Breastmilk also contains zinc and iron. Calcium appears in small

amounts in human milk but babies are able to absorb 67Yo of the calcium in human milk

compared to 25yo of the calcium in cow's milk. This contributes to a decreased incidence

of neonatal hypocalcemi a and tetany in breastfed babies.
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Emotional and ps)¡chological benefits. The emotional aspect of breastfeeding

encourages the development of a relationship or bond between the infant and the mother.

The increased quantity and quality of early contact between the breastfeeding mother and

infant may also benefit the attachment process. Babies find comfort and security in their

mothers' arms. A study examining the impact of breastfeeding for mothers of pre-term

infants found five major rewards perceived by these mothers. The emotional and

psychological rewards include: (a) Knowing they were providing the healthiest nutrition

for the infant, (b) enhancing closeness between the mother and infant, (c) perceiving

infant contentment and tranquility during breastfeeding, (d) providing convenience for

the mother, and (e) givìng the mother tangible claim on the infant (Kavanaugh, Meier,

Zirnmermann, & Mea{ 1997).

There are conveniences.associated with breastfeeding. Mother's rnilk iseasily

and readitry available. There is no mixing and pre-warrning required. Breastfeeding

ensures that infants reeeive optimal volumes of milk because it is self-regulating and

dependent on infant suckling.

Environmental benefits. Breastfeeding is "environmentally friendly". It is a free,

natural and renewable resource. Because it requires no packaging, breastfeeding does not

create pollution from the manufacturers and in the disposal of bottles and cans.

Cost benefits. The decrease in infant morbidity among breastfeeding infants

affects health care cost. Riordan (1997) provides a powerfi.rl illustration related to the

health care cost incurred for treatment of four medical conditions in infants who were not

breastfed. Health care costs associated with infant diarrhea, respiratory syncytial virus,

IDDM, and otitis media is over $l billion dollars per year. Reduction in illness is also
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associated with decreased absenteeism for parents who must care for their ili child. The

long-term benefits of breastfeeding reduce health care costs for both the family and

government.

Breastmilk has little to no cost to the family when compared to the cost involved

with formula feeding. The cost of formula varies depending on type used. Riordan

(1997) approximates about $900 per year is spent on formula per infant. There is also the

cost of supplies such as bottles, nipples, and sterilizing equipment. Time used in

preparation of formula feeding is time lost for the family. Finally, there is also the cost of

electricity and water.

The benefits of breastfeeding to the infant, mother, family, and society are nuny.

The nutritional and immunologic properties of breastmilk offer the infant optimal health

and growth. The process of breastfeeding offers the mother health benefitg as well as

promotes mother-infant relationship. The added benefits of,breastfeeding related to

reduced waste and eostg rnake it a desirable form of infant feeding to be promoted,

supported, and protected.

Factors Associated with Initiation and Duration

Breastfeeding is multifactorial in nature. The success of breastfeeding is

dependent on factors relating to the mother, the infant and the supportive environment.

These factors can either be modifiable or non-modifiable. The majorities of variables

associated with breastfeeding are attribute variables and as such cannot be modified.

These factors include ethnic background, years of education, age, income, and parity.

Modifiable factors include support by partner, family and friends, the work place

environment, the health care system, antenatal preparation and lactation education. The
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discussion of these factors and other contributing variable will be categorized as socio-

demographic, biomedical, health services related, psychosocial and cultural factors. The

relative importance of an individual factor as a possible promoter of breastfeeding is

difficult to evaluate because they confound each other.

Socio-demographic factors. Age, education, marital status, ethnicity,

socioeconomic, parity, employment and smoking have been associated with the initiation

and continuation of breastfeeding.

Maternal age has consistently been associated with both breastfeeding initiation

and duration. In general, after controlling for other potentially confounding factors,

research have found that women who are in early 20s to 30s are morelikely to choose

brea.stfecdingÇNolan & Goel, 1995; Quarles, \{illiams, Hoyle, Brimeyr- & Williams,

1994, RajaÊ, 1994>. Breastfbeding initiation increased with the rnsther'sage (Health

Canada, 2O0Aæ; Kennedy & Visness, 1997;Maclean, 1998; Matthews, Webber, MeKim,

BanoubBaddour, &.Laryea, 1998; Nolan & Goel, 1995). Older motherswere more

likely to breastfeed longer (Coreil & Murphy, 1988; Ðownie& Julifl 2000; Heatth

Canaóa,2OOta; Maclean; 1998; Nolan & Goel, 1995; Pande, LJnwin, & Haheim, 1997;

Piper & Parks, 1996\.

Studies have found a consistent strong association between educational level

attained and the initiation and duration of breastfeeding (Kennedy & Visness, 1997;

Lawson & Tulloch, 1995; Littman, Vanderbrug Medendorp, & Goldfarb,1994; Maclean,

1998; Matthews et aI,1998;Nolan & Goel, 1995; Quarles et al, 1994). These research

illustrate that women with higher education are more likely to initiate breastfeeding and

breastfeed longer.
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A literature review on factors associated with initiation and duration of

breastfeeding has identified marital status as a determining factor (Scott & Binns, 1999).

After controlling for confounding variables, a Canadian study found that single women

were only half as likely to initiate breastfeeding (Nolan & Goel, 1995). Other research

supporting the association between initiation and marital status are by Bick, MacArthur,

and Lancashire (1998), and Maclean (1998) Bick et at (1998) also found that unmarried

mothers stopped breastfeeding earlier. A study that looked at breastfeeding practice at 6

months following birth found women who were married were more likely to continue

breastfeeding (Kiehl, Anderson, Willson & Fosson, 1996). The positive relationship

between marital status and breastfeeding initiation and duration may be associated with

the known influenceof partner supporJ.

Scott and Binns (1999) found differences in breastfeeding rates-arnongst various

ethnic group* Their literatr¡re review showed a consistently lower rate of breastfeeding

among the black and Hispanie \r/omen compared to white women who are living in the

United States. Dennis (20t2), found in her literature review that somerescarehers have

found no difference inbreastfeeding rates between low-income ethnic groups, suggesting

that socioeconomic status may be more important predictor of breastfeeding behavior

than ethnicity. Researchers have also found that breastfeeding initiation was highest

among women who were the least acculturated and lowest among women most

acculturated (Dennis, 2002). Data from 2 Canadian Research projects, the National

Population Health Survey (IVPHS) and National Longitudinal Survey of Children and

Youth (NILSCY), illustrate that immigrant women were more likely to breastfeed than

their non-immigrant counterparts (Kennedy & Visness, 1997). The NPHS and NLSCY
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also found breastfeeding initiation rate for Aboriginal rvomen lower than the general

Canadian population. Duration of breastfeeding among immigrants and non-immigrants

diftèred in the two surveys with NPHS data showing that immigrants weaned earlier than

non-immigrants and NLSCY showing no significant difference.

Social class or socioeconomic status has been documented to have a relationship

with breastfeeding success (Scott & Binns, 1999). Middle to upper class women are

more likely to choose to breastfeed and more likely to succeed in their breastfeeding

efforts than lower class women (Quarles et a1.,1994). There is positive relationship

between higher income level and initiation and duration of breastfeeding (Downie &

Julifl 7000;Littman et al., T994. Madeaq 1998; Matthew et al., 1998; Nolan & Goel,

1995; Quarlcs çt al.; Rajan, L994). Low to low miclclle socio-econornic sfatus was

associated with early weaning before I weeks (Maclean, 1998). Dennis (2002) found in

her literature review that althor¡gh breastfeeding is positively related to socioeconomic

status in most developed countries, there is an inverse relationship in developing

countries.

Inconclusive results have been reported on the association ofbreastfeeding and

parity (Scott & Binns, 1999). Bick et al. (1998), Kennedy and Visness (1997), and Rajan

(1994) found significant association of multiparity with the initiation of breastfeeding. A

US national survey indicates that each increase in parity of one birth resulted in 1 .7 times

greater in continuing breastfeeding beyond 6 months (Piper & Parks, 1996). It has been

suggested that parity may increase duration of breastfeeding in relation to maternal

confi dence and experience.
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Employment has become a strong influence in the initiation and duration of

breastfeeding as more women choose to remain in or re-enter the workforce. The

association between maternal employment and incidence and duration of breastfeeding is

supported by research (Hauck, 2000). A literature review by Scott and Binns (1999)

found that in general, intention to return to work has not been shown to affect the

initiation of breastfeeding. However, research shows that return to work affected the

actual duration of breastfeeding (Bick et al., 1998, Bridges, Franh &, Curtin, 1997;

Gelen et al., 1997) Gelen et aJ. (1 991) report positive impact between a supportive

workplace environment and the duration of breastfeeding. In addition, they found that

the total amount of hours worked (less than 20 hours per week) has a positive relationship

in the continuation of breastfeeding following re-entry to the work force. Fein & Roe

(1998) had similar findings. A US national survey found the delay in returning to work

outside the home has a positive relationship with the duration of breastfeeding (Piper &

Parks, 1996). Similar findings are reported by Bick et al. (i998).

There is consistently negative association between maternal smoking and

breastfeeding initiation (Nolan & Goel, i995; Scott & Binns, 1999) and duration (Nolan

& Goel, 1995; Piper & Parks, 1996, Scott & Binns, 1999). These researchers found that

women who smoke are less likely to initiate breastfeeding than those who are non-

smokers. Other research also found a "dose response" effect with smoking mothers in

that those smoke the heaviest have the least likelihood of establishins exclusive

breastfeeding (Ford et a1.,1994).

Biomedical factors. Childbirth, infant health, and maternal health are the

biomedical factors that have been associated with the initiation of effective breastfeedine.
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Women's childbirth experience has been found to influence the success of

breastfeeding (Scott & Binns, 1999). Studies have found that positive childbirth

experience may have favourable effect on early feeding attempts. On the other hand, a

negative experience might cause \ryomen to become discouraged easily.

Labour and delivery management has been shown to have an impact on the

initiation and duration of breastfeeding (Scott & Binns, 1999). A literature review by

Scott and Binns (1999) indicates that those women who delivered by cesarean section are

less likely to initiate breastfeeding. Factors related to cesarean section such as pain,

nausea and vomiting, immobility, intravenous therapy, and foley catheter insertion can

affect maternal interest to breastfeed and ability to attain a comfortable position for

breastfeeding baby (Caplan, 1999). A study by Kearney, Cronenwett, and Reinhardt

(1990) showed a delay in the initiation of breastfeeding among mothers who delivered by

cesarean section. This research illustrated that cesarean section mothers initiated

breastfeeding at a mean time of 11.1 hours following delivery while women who had

spontaneous vaginal delivery had an average initiation time of 4.5 hours postpartum.

Bick et al. (1998) found general anesthesia was significantly associated with non-

initiation of breastfeeding. Rajan (199a) found the incidence of obstetrical

instrumentation during labour and delivery negatively affected the initiation of

breastfeeding.

Maternal medication during labour and delivery has been shown to affect the

sucking ability of the newborn (Crowell et al.,1994, Loftus et al., 1995; Matthews, 1989;

Rajan, 1994; Riordan, Gross, Angeron, Krumwiede, & Melin, 2000; Sepkoski, 1992).

Righard & Alade (1990) found the majority of infants whose mothers received analgesia
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during labour were too drowsy to be able to suck at the breast. A literature review by

Walker (T997) indicates that many babies whose mothers have received epidurals have

difficulty initiating or sustaining breastfeeding. The relationship between epidural and

breastfeeding will be reviewed extensively later in this review.

The provision of continuous labour suppoft is related to exclusive breastfeeding at

4 to 6 weeks postparfum (Langer, Campero, Garcia, & Reynoso, 1998; Scott, Klaus, &

Klaus, 1999). Hodnett confirms these findings in a Cochrane review in 2001 as cited by

Dennis (2002).

Infant health problems have a negative association with both initiation and

duration of breastfeeding (Scott & Binns, 1999;Maclean, 1998). Health problems at

birth such as thick meconium or asphyxia often delay the initiation of breastfeeding. "An

infant whose nervous system has received an insult such as asphyxia, sepsis, trauma,

perinatal maternal drugs, or neonatal narcotic abstinence, has nervous system that has, in

essence, been rendered less mature" (Danner, 1992, p.640) Management of health

problems may require the separation of the infant from the mother, either for initial

observation or prolonged periods in the case of major health concerns. MedoflCooper

and Ray (1995) found additional stress such as tachypnea, hypoxemia, hypothermia,

respiratory or cardiac difficulty significantly affected feeding behavior. The separation

may mean physical problems that might limit the ability of infant to feed and also restrict

the mother's access to her baby for feeding. According to MacMullen and Dulski (2000),

physiologic factors such as prematurity or central nervous system pathology may

interfere with suck and swallow coordination necessary for feeding. Prematurity is
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related to delayed ability to initiate breastfeeding (Furman, Mnich, & Hach, 1998;

Martell, Martinez, Gonzafez, &,Diaz Rosello, 1993; MedoñCooper & Ray, 1995).

Maternal health may delay the initiation and affect the duration of breastfeeding.

The initiation of breastfeeding may be affected by critical illness of the mother intending

to breastfeed. Management of medical complications resulting from delivery may require

the mother to be separated from her infant. According to Coates and Riordan (1992),

"breastfeeding may be one of many desirable practices that must be suspended

temporarily", (p. 685) when breastfeeding may place the mother's life at risk. Current

literature review of factors affecting the initiation and duration of breastfeeding do not

include studies that examine the impact of maternal illness on breastfeeding

Health services related. A variety of hospital practices have been proposed to

have a positive impact on the successful establishment and maintenance of breastfeeding.

As a result, these practices have become part of the "Ten Steps to Successful

Breastfeeding launched by the World Health Organization (WHO)/United Nations

Children's Fund (UMCEF) in 1989. In 1991, these two organizations launched the

Baby- Friendly Hospital lnitiative (BFHI) to ensure a health care environment at birth is

conducive and supportive of breastfeeding. DiGirolamo, Grummer-Strawn, & Fein,

(2001), found that increased BFHI practices improve the chances of breastfeeding beyond

6 weeks. Rooming-in, early mother-infant contact, demand feeding, and elimination of

unnecessary supplementary and complementary feeds have been found to support the

initiation of effective breastfeeding.

Rooming-in allows for frequent and unrestricted suckling in the early days of life.

A literature review found a consistent positive relationship between the amount of time
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the mother spent with her infant and breastfeeding success (Scott & Binns, 1999). When

ababy is separated from the mother, the baby may go through rounds of cueing and

crying that is unobserved or ignored, which may eventually lead to "shutdown behavior"

in which the baby loses energy to get their needs met (Caplan, 1999). This might lead to

dysfunctional breastfeeding whereby baby goes for several hours without suckling,

leading to lethargy and disinterest, and decreased energy to feed; this scenario negatively

affects the initiation of breastfeeding. Research by Buxton et al. (1991), Fahy and

Holschier (1988), and Lawson and Tulloch (1995) are among the studies showing a

positive relationship between rooming-in and initiation of breastfeeding.

Early mother-infant contact promotes early initiation of breastfeeding. Hospital

policies and procedures that separate the mother-baby couple such as nursery based

assessments, baths and observation periods affect the initiation of breastfeeding.

Separation from the mother during the first hour after birth has a strong effect on the

success of the first breast-feed (Righard & Aiade, 1990). Early initiation of breastfeeding

is significant predictor of breastfeeding duration (Buxton et al., 1991; Coreil & Murphy,

1988; DiGrolamo et a1.,200I; Lawson & Tullock, 1995; Matthews, 1991).

Demand feeding means unrestricted breastfeeding through the day and night

(Scott & Binns, 1999). Unrestricted suckling in the early days of life has been shown to

eliminate potential breastfeeding problems related to latch, sucking and milk production.

A literature review by Scott and Binns (1999) found evidence that suggests demand

feeding is positively associated with the initiation and duration of breastfeeding. Dennis

(2002) cites a Cochrane meta-analysis of three trials involving more than 400 women,
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which concluded that demand feedins was associated with a sreater continuation at 4-6

weeks postpartum.

Elimination of unnecessary supplementary and complementary feeds is supportive

of breastfeeding. Research indicates that the early introduction of supplementation

negatively impacts the duration of breastfeeding (Aliperte & MacAvoy, 1996; Blomquist,

Jonsbo, Sernius, & Persson, L994;Breastfeeding Promotion Steering Committee of

Manitoba, 1998; Coreil & Murphy, 1988; DiGrolamo et al., 2000;Hill, Humenick,

Brennan, & Wolley, 1997;Matthews et al., 1998;Nylander, Lindemann, Helsing, &

Bendvold, 1991; Sheehan et al.,1999). Supplementation is the replacement of an entire

feed from the breast. Complementation is the addition of other fluids during or after

breastfeeding. Supplementation has been shown to affect milk production due to the

decreased frequency of suckling at the breast. Complementation may also have the same

effect if the duration and frequency of infant suckling at the breast is reduced from what

would normally take place if the infant were not given the additional fluid.

Supplementation prior to feeding attempt may affect the initiation of breastfeeding. A

satiated infant will not feed at the breast. Also, supplementation by bottle may cause the

infant to refuse the breast on subsequent feedings. Breastfeeding and bottle-feeding

require different skills (Riordan & Auerbach, 1993).

Ps)¡chological and cultural factors. This includes social support, prenatal

breastfeeding intentions, maternal confidence, maternal self-esteem, and maternal

commitment.

Social support can mean: (a) emotional support such as affection, love,

acceptance; (b) tangible or instrumental support such as task oriented behavior that
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directly help the person; or (c) information suppoft as in the provision of guidance,

advice, facts and knowledge (Caplan, 1999). Support from partner, family and friends

have been found to influence the maternal choice and duration of breastfeeding (Caplan,

1999; Scott & Binns, 1999). A partner's attitude towards breastfeeding plays an

important role in a v¡oman's decision to breastfeed and to wean (Bar-Yam & Darby,

1997; Littman et al., 1994). The infant's father has been found to be an important source

of tangible, emotional, and informational suppoft (Bar-Yam & Darby, 1997;Piaj &.

Plichta, 1998).

The relative influence of various social network members varies between cultures

(Scott & Binns, 1999). Some cultures may be highly influenced by their partners, other

by their mother, their grandmother or their friends (Raj & Plichta, 1998). Access to

lactation consultants (Quales et al, 1994) and breastfeeding support groups (Arlotti,

Cottrell, Lee, & Curtin, 1998; Matthews et al., 1998; Ryan & Pharm, 1997; Shaw &

Kaczorowski, 1999) have been shown to increase the initiation and duration of

breastfeeding. Finally, the public sector acceptance and support of breastfeeding may

also influence the maintenance of breastfeeding (Mclntyre, Turnbull, & Hiller, 1999).

Prenatal breastfeeding intentions have been associated with initiation and

continuation of breastfeeding. Studies indicate that women who decide that breastfeeding

is their preferred feeding method prior to pregnancy are more likely to initiate

breastfeeding than those who make their choice during or after the pregnancy

(Buxton et a1.,7991; Mackey & Fried, 1981; Scott & Binns, 1999). Research findings

show a strong and consistent association between intended duration of breastfeeding and

actual duration (Coreil & Murphy, 1988; Lawson & Tullock, 1995, Piper & Parks, 1996).
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A positive relationship between maternal breastfeeding confidence and

breastfeeding initiation (p:.000) was found by Papinczak and Turner (2000). A literature

review by Fahy & Holschier (1988) report maternal factors in the postnatal period which

have been identified as reasons for discontinuing breastfeeding. These include flat or

inverted nipples, sore nipples, engorgement, difficulties latching and insufficient milk.

According to NPHS and NLSCY, weaning before 3 months were due to insufficient milk,

difficulties with technique, sore nipples, inconvenience and fatigue (Maclean, 1998).

Breastfeeding difficulties result in disappointment, frustration, or early cessation of

breastfeeding (Walker, 1989). Fahy and Holschier (1988) found a relationship between

mother's difficulties with breastfeeding and a loss of confidence in her ability to

breastfeed. Confidence has a positive impact on the decision to continue breastfeeding

(Buxton et al., 1991; Coreil & Muphy, 1988; Fahy & Holschier, 1988; Papinczak &

Turner, 2000) Problems that cause the mother to experience pain, frustration, and doubt

about her ability to provide adequate nourishment for her infant can lead to earþ

cessation of breastfeeding (Chute,1992). Papinczak and Turner (2000) also found that

lower levels of anxiety and depression, and increased self-esteem and coping capacity are

positively associated with longer breastfeeding duration. Women who consider

themselves to be successful are also positive thinkers, problem solvers, determined to

succeed and perceive breastfeeding difficulties as "normal" (McNatt & Freston, 1992).

Women who are not successful are also selÊdoubting, anxious, rigid in their

breastfeeding practices, focus on the negative aspects and more likely to discontinue

breastfeeding when having difficulties (McNatt & Freston, 1992). Most importantly, it

has been found that maternal commitment to breastfeedins can override the nesative
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impact of delivery events and delayed first breastfeeding (Caplan, 1999; Kearney et al.,

1990; Scott & Binns, 1999).

An awareness of the multiple factors associated with both the initiation and

duration of breastfeeding are important in the promotion, support, and protection of

breastfeeding. Non-modifiable variables such as ethnicity, education, socio-economic

status help identify target population for breastfeeding promotion and support programs.

The modifiable variables such as early initiation, supplementation, rooming-in, labour

and delivery management can be targeted to promote, support and protect maternal

choice of breastfeeding.

Breastfeeding Assessment

The early neonatal period is one of the critical periods in the breastfeeding

relationship between the mother and the newborn. Breastfeeding is more than a feeding

method. Driscoll (1992) defines breastfeeding as a complex relationship and a method of

connection involving the mother and her infant. Equally important to this relationship is

the technical process that facilitates the milk transfer so that the lactating woman can

provide nourishment for her infant and the infant to receive that nourishment. The

infant's contribution to the breastfeeding is a combination of readiness to feed, ability to

latch, suck, and swallow. By supporting these infant contributions and evaluating the

experience, the mother can help establish breastfeeding. Some mothers and infants may

experience breastfeeding difficulties that can lead to disappointment, frustration, or early

cessation. Optimal breastfeeding assessment allows for objective and subjective

evaluation, appropriate management guidelines and anticipatory guidance for expected

newborn and maternal needs.
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There are several breastfeeding assessment tools available, each having their own

specific focus. For the purpose of this literature review, only the tools developed for in

hospital use and those including the assessment of infant contribution will be discussed.

These tools include the Systematic Assessment of the Infant at the Breast (SAIB), the

Mother-Baby Assessment (MBA), The Infant Breastfeeding Assessment Tool (IBFAT),

and the LATCH Breastfeeding Charting System. Information regarding the reliability

and validity of these tools are increasingly available but are not well established.

The Systematic Assessment of the Infant at the Breast (SAIB). This is a

breastfeeding assessment tool that identifies observable criteria to evaluate the infant's

contribution to breastfeeding. Developed by Shrago & Bocar (1989), the tool assesses

the infant for alignment, areolar grasp, areolar compression and audible swallowing.

Alignment focuses on proper infant positioning at the breast and correct body alignment.

Specific criteria are outlined for evaluating what is proper positioning and body

alignment. Areolar grasp involves: (a) mouth is open widely; (b) lips flanged outward,

complete seal and strong vacuum formed by infant's mouth; (d) approximately half of

areola is inside the infant's mouth and centered; (e) tongue covers lower areolar ridge;

(f) tongue is troughed; and (g) no clicking or smacking or dimpling of the infant's cheek

pad during sucking. Areolar compression is evaluated by rhythmic mandibular motion.

Finally, audible swallowing indicate milk intake. Shrago & Bocar (1989) state that each

component of the SAIB should be evaluated as part of an initial breastfeeding assessment

within the first 12 hours of life. The SAIB facilitates specificity in documentation, early

recognition of breastfeeding problems and initiation of appropriate interventions. Either
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the mother or nurse may use this tool. However, the SAIB evaluates only the infant

contribution in the breastfeeding relationship.

The Mother-Bab]¡ Assessment (MBA). The MBA is a teaching documentation

tool for health providers. The main focus is breastfeeding learning based on the mutual

efficrt of both mother and baby (Mulford, 1992). The MBA divides the process of

breastfeeding into 5 sequential steps starting from signaling to positioning, fixing, milk

transfer and ending. Each step considers maternal and infant behavior. A score of "*" or

0 is given to each partner of the breastfeeding couple. The "+" is given for each step

whenever the mother and baby are doing their best.

For signaling, the mother is observed for signs of readiness to feed such as

picking up baby and waking baby. In the same manner, the baby is observed for signs of

readiness to feed and response to maternal cues. This step ends when the baby is at the

mother's arms and she prepares to offer the breast. The second step is positioning. The

mother is observed for posture, how she holds and positions the baby. Rooting is the

baby's contribution to this step. This phase is complete when the baby is aligned to the

breast, is opening his mouth wide, with tongue in place over the lower gum. The

following step is fixing This is the step in which the baby gets the breast into his mouth

and begins to suckle. The mother contributes by supporting the breast with her hand and

guiding the baby toward the breast. This step is completed when baby establishes a

burst-pause pattern of sucking. The fourth step is milk transfer, which evaluates the milk

ejection reflex in response to infant stimulation. Signs may include thirst, uterine

cramping, breast sensations and sleepiness. Mlk transfer is evident with infant

swallowing, slower and steadier sucking and gradual relaxation. This phase ends when
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the baby lets go of the breast and gives no further indication for continued interest to

feed. The last step is ending. It describes the outcome of the breastfeeding session. Milk

transfer is measured by baby's signs of satiation. The mother's breasts are evaluated for

softness as indication of milk supply and release, and absence of nipple tenderness as

indication of good positioning and fixing technique.

All the "t" are totaled in the end. An even score indicates that both partners have

contributed and completed a step. The higher the MBA score, the more effective is the

breastfeeding session. This tool has been developed for nurses' use and clearly eonsiders

both the mother and baby in the breastfeeding relationship. No evidence of reliability or

validity of the MBA has been published to date.

The Infant Breastfeeding Assessment Tool (IBFATL Matthew (1988) developed

the IBFAT to provide an accurate measure of baby's rooting, fixing, and sucking

behavior. The IBFAT may be used by the mothers and nurses to evaluate the infant's

performance at each feeding. The tool is comprised of 5 items with four major

components of infant breastfeeding behavior. These components are (a) readiness to feed

(b) rooting, (c) fixing, and (d) suckling. The scores range from 0 to 3 for each

component. Therefore, a score of 12 is a sign of vigorous, effective feeding.

Readiness to feed describes the degree to which the baby needs to be stimulated to

start to feed. The more readily the baby arouses the higher the score. When the infant is

placed beside the breast, the infant who roots effectively at once receives a score of three.

Fixing or latching is the ability of the baby to grasp the nipple and flange lips against the

areola (Matthews, 1988). This component evaluates infant alertness, and ability to latch.

When infant is alert and ready to feed but has problems latching, it may indicate
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anatomical difficulties with the mother's breast such as flat or inverted nipples. The

degree of ease in latching is scored 0-3. Sucking is identified as the most important

newborn feeding activity. A healthy infant should be able to demonstrate coordinated

suck and swallow without any distress. This component is scored according to the

effectiveness of sucking and swallow. The first item of the IBFAT is an evaluation of the

infant state and responsiveness, which are determinants of infant ability. The final item

of the tool assesses matemal satisfaction with the feeding. This is an indication of the

mother's perception of the breastfeeding session.

The IBFAT addresses both the mother and infant in the breastfeeding relationship.

According to Matthews (1993), the assessment focuses on healthy full-term neonates or

those who are essentially healthy with transient problems or feeding difficulties. An

interrater reliability of 9I%o was found between mother and researcher assessment

(Matthews,1993). However, in evaluating the reliability and validity of 3 breastfeeding

tools, Riordan & Koehn (1997) found a lower interrater reliability (77%) for the IBFAT.

The LATCH Breastfeeding Charting S:¡stem GATCH). The LATCH is a

documentation tool for breastfeeding assessment. It was developed to facilitate early

identification of breastfeeding problems, communication between nurses, and consistent

teaching and care to breastfeeding mothers (Jensen, Wallace, & Kelsay, 1993). The

LATCH system assigns a numerical score of 0, 1, or 2to five key components of

breastfeeding: (a) "L" foÍ the infant's ability to latch onto the breast, (b) "4" for the

presence of audible swallowing of the infant at the breast, (c) "T" for the mother's nipple

type, (d) "C" for the mother's sense of breast and nipple comfort, and (e) "II' for the
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amount of help the mother needs to hold or position her infant to the breast. A possible

score of 10 on the LATCH assessments meets the following criteria:

. "L)): Infant grasp breast, tongue down, lips flanged, rhythmic sucking

e "4": Spontaneous and intermittent audible swallows if infant is less thanZ4

hours old or spontaneous and frequent audible swallows if infant is greater

than 24 hours old

o "T" : nipple is everted (after stimulation)

. "C" : Breast are soft and nipples are non-tender

o "Ff' : No assistance from staffrequired in positioning and mother is able to

position and hold infant.

The LATCH Breastfeeding Charting System incorporates the evaluation of both

infant and maternal contribution to the breastfeeding process. Either the mother or the

nurse may do the scoring. Riordan & Koehn (1997) did not find the tool to have

sufficient reliability. On the contrary, Adams & Hewell (1997) found high interrater

reliability (85 7-100%) among lactation consultants using the LATCH tool.

The tools described in this section highlight the key criteria in what constitutes

effective breastfeeding. The three themes that all tools incorporate are (a) baby behavior,

(b) attachment, and (c) effective feeding (Moran, Dinwoodie, Bramwell, & Dykes, 2000).

All, but IBFAT include "positioning". Afl accurate breastfeeding assessment allows for

early identification of problems and serves as a foundation for developing interventions

to support and protect breastfeeding.
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Infant Psychosocial Adaptation

Knowledge about normal infant psychosocial adaptation and feeding behavior

during the first few hours and days of life is fundamental in the assessment, and care of

the breastfeeding infants and their mothers.

Following delivery, the infant goes though periods of reactivity and sleep.

Normal healthy term infants can begin to breastfeed immediately after birth (Hall,

Ellerbee, & Newberry,1997). Beginning at birth, infants are very active and appear

wide-awake, alert, and interested in their surroundings. Infants move their arms and legs

energetically, root, and appear hungry. If allowed to nurse, many infants latch on the

nipple and suck well. Effective breastfeeding at this time provides an optimal level of

functioning for both mother and infant for the following reasons: (a) Suckling stimulates

uterine contractions, and helps to control maternal bleeding, (b) the infant's suckling

reflex is most intense during the first 20-30 minutes of life, (c) the infant immediately

begins to receive the immunologic advantages of colostrum, (d) the infant's digestive

peristalsis is stimulated, (e) lactation is stimulated, (f) early suckling allows an

imprinting to occur as the baby learns to grasp and shape ateat and suckle effectively,

and (g) attachment and bonding are enhanced (Livingstone, 1996; Riordan & Auerbach,

19e3).

This initial period of reactivity is then followed by deep sleep lasting for 2-8

hours of age. Upon awakening, the infants enter the second period of reactivity. Again,

infants are alert and become interested in feeding. The progression of this second period

of reactivity varies individually.
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In observing 10 healthy full-term infants, Winstrom et al. (1987) found slow

spontaneous sucking movements within 15 minutes of delivery. There was a gradual

increase to maximal level at 45 minutes following delivery. Rooting activity was also

low 15 minutes after birth but increased gradually and reached maximum at 60 minutes

of age. Hand to mouth movements was first noticed at a mean time of 34 + 2 minutes

after birth. \ilhen left on their mother's chest, all of the infants found the nipple by

themselves and started to suckle vigorously. The mean time of sucking initiation was

55 + 4 minutes of age. This observation suggests that an orgarized feeding behavior

develop in a predictable way during the first hour of life.

Righard and Alade (1990) observed similar behavior related to the initiation of

breastfeeding. Of seventy-two mother-infant pairs in their study, 38 mother-infant pairs

had unintemrpted contact and infants were left at rest on the mother's abdomen until their

first feed had been accomplished. Righard and Alade (1990) found spontaneous arm and

leg movements after a mean time of 19 minutes in an attempt to reach the breast.

Mouthing and sucking movements followed this. After a mean time of 49 minutes, most

of infants latched to the breast on their own.

According to Hall et al. (1997), infants demonstrate short periods of nursing at

irregular intervals when they are about 8-24 hours of age. At this time, the suck and

swallow coordination is developing. Feeding cues are demonstrated by rapid eye

movements, small muscle movements, hand to mouth movements, rooting, and crying

(late sign). Effective breastfeeding at this time promotes early and frequent removal of

milk from milk ducts and accelerates lactation. This is a critical period for the
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establishment of breastfeeding (Hall et. aL.,1997; Livingstone,1996; Riordan &

Auerbach, 1,993).

At 25 - 48 hours of life, appetite increases with frequent nursing. The sleep/wake

cycles are more organized. There is increased alertness and longer periods of

wakefulness by day 3 to 5 at which time infants typically demand nursing every 2 y2 - 3

hours.

A study aimed to describe breastfeeding behavior during the first 60 hours of life

showed that feeding frequency had a marked diurnal pattern (Benson, 2001). The

frequency of feeding was lowest between three and nine in the morning gradually

increasing through the day to the highest frequency between nine in the evening and three

in the morning (p:.02). There was no discernible feeding pattern relating to time after

birth.

The timeline of typical behavior and physiologic events in the first few hours and

days of life provide a framework for identifying actual and potential problems of

breastfeeding.

Epidural Analgesia and Breastfeeding

The significance of epidural analgesia for labour pain management is evident

from previous discussion. Although it is the primary choice of labour analgesia among

childbearing women today, it has been shown to have numerous unintended effects. The

significance of breastfeeding is also evident from the discussion of the many benefits it

provides. Therefore, when pregnant women plan to breastfeed following childbirth, this

choice must be supported and protected. Although research findings on neurobehavioral

outcomes following epidural analgesia are inconsistent, results are concerning regarding
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the potential effects on the establishment of breastfeeding. It is known that term neonates

are born with reflexes that facilitate feeding such as rooting, sucking, and swallowing.

Behavioral states are also important in facilitating reciprocal communication and

relationship between the mother and infant during feeding. Research examining the

effect of epidural analgesia on infants' neurobehavioral responses following birth has

also found effects on reflexes that facilitate feeding.

A number of studies have documented that narcotics given systemically during

labor decreased neonatal alertness (Belsey et al., 1981), lowered neurobehavioral scores

(Hodgkinson et al., 1978;Nissen et al., 1997), affected infant rooting (Nissen et al.,

1997), affected infant sucking (Kileffet a1.,1984; Nissen et al., 1995; Righard & Alade,

1990), and delayed initiation of effective breastfeeding (Brazeltor¡ 1961; Crowell et al.,

L994;Matthews, 1989; Nissen et al., 1997; Righard & Alade, 1990).

The majority of these studies were carried out using different neonatal

neurobehavioral tests that do not measure the complex behaviors of feeding at the breast

nor include maternal contribution to the breastfeeding process. Matthews (1989),

Crowell et al. (1994), and Righard & Alade (1990) were the only researchers who

specifically focused on breastfeeding behavior. Studies evaluating the effects of epidural

analgesia on breasfeeding are few (see Table 1).
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Table I.

Research on Epidural Analgesia and Breastfeeding

lnvestisators Design or
Measurement

Sample Medications
Groups

Outcomes

Rajan (1994)

Halpern et al.
(leee)

-secondary N:l064
analysis
-postal survey
(at 6 weeks
postpartum)

(1) entonox
(2) Pethidine
(3) Lignocaine
(epidural or local)
(4) epidural,
spinal, caudal,
morphine, and
other medications

(1)113 (se%)
epidural
(a)79 combined
epidural; and
(b) 34 pure
epidural
n:91 .08%o

Bupivacaine with
2 Vglñ Fentanyl
n: 11 .08olo

Bupivacaine
n: ll no
continuous
infusion
(2) 40 opioid
n:34IM
n:6IV

-Epidural and other
medications group
did not appear to
have any impact on
feeding behavior.
-Women who
received general
anaesthetic were less

likely to be
breastfeeding at 6
weeks postpartum.
- Among those
breastfeeding at 6
weeks, 11olo

believed that drugs
received during
labour affected the
baby.

-No association
between labour
analgesia and earþ
breastfeeding
problems (in
hospital)
-No correlation
between
breastfeeding
success at 6 weeks
postpartum and use
of parenteral opioid,
neuraxial opioid, or
local anesthetic for
labour analsesia.

-prospective
-cohort
-telephone
interview
(at 6-8 weeks
postpartum)

N:189
- middle
class, post-
secondary
education,
healthy
women,
with
uncompli-
cated
pregnancy,
term
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Riordan et al.

(2000)

Reid & Ly
(2001)

-prospective
-multisite
.IBFAT
-follow-up
phone call at
6 weeks

(1)no analgesia
n:37 (control)
(2) only epidural
tr27
(3) only IV
narcotics n:52
(a) both epidural
and fV n:13

(1) .04%
Bupivacaine with
2 ptdñFentanyl
2 velñ
Epinephrine
n:5 1

(2) no analgesia or
Entonox (50:50
N20/02 n:39

-Mean Latch scores
11.1+ 0.9
(0 medication)
08.2 + 3.3
(medicated)
(p<.0001)
-Comparison of 4
groups
11.1 + 0.9
(0 medication)
08.5 + 3.2 (IV only)
08.5 + 3.4(epidural)
06.4 + 3.0 (both)
-No medication
group had
significantly higher
sucking score
-No difference in
breastfeeding
duration.

No difference
between the two
groups (p:.848)

N: 129

-Healthy
newborn
-38-42
weeks
gestation
-1 to 50
hours of
age

-prospective N:90
-single
blinded
observational
-IBFAT

Scanlon et al. (1974) examined 41 infants born to mothers who used epidural and

did not use epidural analgesia. Using the neonatal neurobehavioral test ENNS, research

showed that epidural analgesia negatively affected neonatal neurobehavioral outcomes.

This study was discussed in detail previously. In relevance to this sectioq this research

also reported less vigorous rooting behavior in epidural block group at 4,6, and 8 hours

of age. However, no significant difference was found on sucking behavior.
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As previously discussed, Kileffet al. (1984) also looked at the effect of epidural

analgesia on neonatal neurobehavioral outcome. Although this study did not specifically

assess for the relationship between epidural analgesia and breastfeeding, it showed that at

24 hours of age, infants whose mother received 0.5% Bupivacaine had depressed sucking

responses.

A literature review resulted in 4 studies evaluating the effects of epidural

analgesia on breastfeeding. Rajan (1994) assessed the impact of obstetric procedures and

analgesia/anesthesia during delivery on breastfeeding at 6 weeks postpartum. Through

postal questionnaire, an attempt was made to answer whether drugs used for pain relief

during labour have an impact on infant feeding. Limitations of this study include those

associated with mail-in surveys such as low response rates and possibly, response biases.

Medications identified in the study were Pethidine and Lignocaine with no information

on route or dosage. Entonox was found to have no effect on breastfeeding. Epidural was

grouped with spinal and caudal route along with other medications (i.e. miscellaneous

group). Of 1,060 responses, the study found that women who received general

anesthetics were less likely to be breastfeeding at six weeks postpartum. Results also

showed that among women breastfeeding at 6 weeks, 11% believed that drugs received

during labour affected the baby compared to 86yo believed that drugs had no effect.

Measurement of medication effect on breastfeeding depended on these maternal

perceptions. It lacked operational definitions on epidural analgesia and breastfeeding.

The reliability of results is limited due to methodology and measurement tools.

In a prospective, cohort study of 189 mother-infant couples, Halpern et al. (1999)

found no association between labour analgesia and early breastfeeding problems
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(i.e. in hospital) and at 6 weeks postpartum. Of the 189 mother -infant couples, 113

breastfeeding women (59%) received epidural analgesia. Thirty-four (18%) received IM

opioid within 24 hours of delivery (Nalbuphine 20 mg, n:3 1; Morphine 15 mg, n:2;

Meperidine 100 mg, n:1) with a mean time administration at 10 + 6 hours. Six women

(3%) received parenteral opioids within 5 hours of delivery. Early breastfeeding

problems were based on reported difficulty in initiating breastfeeding in hospital.

Breastfeeding outcomes at 6 weeks postpartum were described as: (a) Fully (no other

caloric support), (b) partial breastfeeding (breastfeeding plus caloric supplements given at

least once a day), (c) token breastfeeding (breastfeeding less than 1 per day), and (d) none

(no breastfeeding) Breastfeeding success ranged from a score ofO for no breastfeeding

to 3 for fully breastfeeding. Logistic regression analysis was done on 171 participants

with complete data sets. Results indicated no correlation between use of parenteral

opioid, neuraxial opioid a¡rd anesthetics or local anesthetic for labour analgesia on early

breastfeeding problem and breastfeeding success at 6 weeks postpartum. The epidural

group consisted of combination epiduraVspinal and pure epidural of differing

combinations of medications. The comparison group consisted of opioid medication

given either IM or IV. The limitations of the study include the lack of a control group

(no medication), making comparison difficult to determine the actual contribution of

labour medication to breastfeeding problems. Definitions used for evaluating

breastfeeding were not reflective of any breastfeeding difficulty as it was based on the

use of supplementary and complementary feeds. Although participants reported

difficulties initiating breastfeeding in hospital related to sore nipples or difficulty

latching, the subjective report is not an accurate measure of the infant's contribution to
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the problem, nor did the authors measure whether maternal medication affected the

infant's breastfeeding abilities. Thus, research could not demonstrate an association

between labour analgesia and early breastfeeding problem. With frequent reference to the

breastfeeding resources available in the research setting, the discussion section ofthe

report appears biased towards the promotion of lactation support in the postpartum period

over the prevention of potential contributing factors for early breastfeeding problems.

A prospective, multi-site study conducted by Riordan et al. (2000) compared the

feeding ability of 129 infants ranging from 1-50 hours of age by using the Infant

Breastfeeding Assessment Tool (IBFAT). Unable to control for dosage of labour

medications given to mothers or duration of drug administration, infants were separated

into four groups: (a) no labor pain analgesia, (b) only epidural analgesia, (c) only

intravenous narcotics, and (d) both epidural and intravenous analgesia. Epidura,

analgesia most commonly used in the selected research settings is a combination of

0.125-0.5o/o Bupivacaine and 50-100 pg Fentanyl. Two per cent Lidocaine and2o/o

chloroprocaine were used in few instances instead of Bupivacaine. Sufentanil (25-50 pg)

was used in one hospital instead ofFentanyl. Four lactation consultants unaware of the

group assignment observed a breastfeeding session in the hospital. The study found a

significant difference in the mean IBFAT scores between unmedicated and medicated

groups. In comparing the groups, the no labour analgesia group had significantly higher

total score on readiness to feed, rooting, fixing and suckling (mean : 11.l) compared to

the other groups (mean: 8.5) at significance level p <.0001. However, no difference was

found on breastfeeding duration assessed at 6 weeks postpartum. The inadequacies of

using chart review were a limitation of the study. In particular, information related to
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medication dosages and intrapartum events. Multi-site differences included variations in

medications used that might have affected the results. The study used multiple statistical

analyses including ANCOVA to test for group differences and addresses variables

(i.e. infant birth weight, gender, and age) that might affect suckling scores. This is the

first study examining the effects of labour analgesia on breastfeeding outcome using an

assessment tool specific for breastfeeding and included infants of unmedicated mothers

as a control group.

Finally, a prospective single blinded observational study assessed breastfeeding

during immediate postpartum period and at 4 weeks for 90 study participants. Using the

IBFAT to assess breastfeeding newborns, infants whose mothers had received ultra-low

dose epidural analgesia (0.04% Bupivacaine with Fentanyl 2 Vgkil and Epineph¡ine 2

pglnú; n:51) were compared to infants whose mothers had received no analgesia or

Entonox (50:50 N2O/O2; n:39). Using Chi-square test, IBFAT scores were not found to

be different between the two groups (p:0.848). Researchers for this study concluded that

ultra-low dose epidural analgesia does not influence immediate breastfeeding behavior or

success (Reid &Ly,2001). The abstract used for this information is insufficient to allow

a critique of the study A full research report has not been published nor was made

available by the researchers at this time.

The studies of the effects of epidural on neonatal neurobehavioral outcomes are

suggestive of potential negative effects on breastfeeding. The use of breastfeeding

assessment tools has the potential to demonstrate direct relationship, if any, between

epidural analgesia and breastfeeding outcome. However, most studies using these tools

have evaluated other labour pain medications and not epidural analgesia. The limited
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number of research evaluating the relationship between epidural analgesia and

breastfeeding are inconclusive.

Summary

Childbearing women are faced with many choices during their pregnancy. These

choices have direct impact on their labour experience or on their infants. The increased

availability of epidural analgesia and the favourable experience of women who have had

painless labour with epidural block have made it a popular choice for childbearing

'women. The numerous benefits of breastfeeding have made it the feeding method of

choice that is highly promoted. This literature review has presented the benefits and

complications related to epidural analgesi4 the benefits of breastfeeding, and potential

relationship between these two variables that may affect childbearing women's decisions

during pregnancy and labour. Little is known about the relationship between epidural

analgesia and breastfeeding. Therefore, this lack of knowledge sets direction for further

research in order to provide women truly informed choice, and enable health care

providers to anticipate mother and baby dyads who may need additional breastfeeding

support.

H)¡potheses

The main purpose of the study was to look at the relationship between epidural

use during labour and delivery and the initiation and continuation of effective

breastfeeding. Based on existing knowledge from the literature and the application of the

theoretical frameworks, the following hypotheses were formed:
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1.

2.

Primary

Healthy term infants of mothers who received epidural analgesia will demonstrate

less effective breastfeeding at 8-12 hours of age when compared to infants whose

mothers received no analsesia.

Healthy term infants of mothers who received epidural analgesia will be more likely

to stop breastfeeding by 4 weeks of age when compared to infants whose mothers

received no analgesia.

Healthy term infants of mothers who received epidural analgesia will be less vigorous

in the neurobehavioral response at 8-12 hours of age, when compared to infants

whose mothers received no analsesia.

(a) Neonatal neurobehavioral ability will be positively related to effectiveness of

breastfeeding at 8-I2 hours of age.

(b) Neonatal neurobehavioral ability at 8-12 hours of age will be positively related to

continuation of breastfeeding and absence of breastfeeding difficulty at 4 weeks of

ase.

Secondary

Secondary hypotheses were formed to further explore the quality of breastfeeding,

maternal evaluation of the breastfeeding and the predictive value of the quality of initial

breastfeeding to continuation of breastfeeding.

4.
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5. Healthy term infants and their mothers who received epidural analgesia during labour

and delivery will be more likely to have breastfeeding difficulties in hospital when

compared to infants and their mothers who received no analgesia.

6. Mother and baby dyads in the epidural group will be more likely to have

breastfeeding difficulties at 4 weeks of age when compared to mother and baby dyads

in the no-analgesia group.

7. Mothers who received epidural analgesia will evaluate the breastfeeding session at

8-12 hours of age less positively than mothers who received no analgesia.

8. Effective breastfeeding at 8-12 hours of age is a positive predictor of continued

effective breastfeedins. at 4 weeks of ase.
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CFIAPTER III

Methodology

Research Design

This study was a prospective, single-blinded, ex post facto design. Ex post facto

research attempts to understand relationships among phenomena "after" the variations in

the independent variable have occurred in the natural course of events without researcher

intervention (Polit and Hungler,1999). The independent variables were the use of only

epidural analgesia and no analgesia during labour and delivery. The dependent variables

were measured at 8-12 hours of age. These were infants' ability to breastfeed based on

the LAC score on the LATCH -R Breastfeeding Assessment Tool, the neonatal

neurobehavioral score on the Neurologic and Adaptive Capacity Scoring System

(NACS), and maternal evaluation of the breastfeeding session. For the Breastfeeding

Follow-up Interview at 4 weeks postpartum, the dependent variables were breastfeeding

difficulties and cessation of breastfeeding. (See Figure 5)
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Dependent Variables

(infants at8-12 hours ofage)
. "L" , " N' , "C" breastfeeding scorg
o Neurobehavioral score (NACS)
c Maternal evaluation of the breastfeedins

(follow-up at four weeks postpartum)
. feeding difüculties
c cessationbreastfeeding

Participants

No analgesia (infants at 8-12 hours of age)
. L","4","C" breastfeeding score
o Neurobehavioral score (NACS)
o Maternal evaluation of the breastfeeding

(follow-up at four weeks postpartum)
o feeding difüculties
o cessationofbreastfeeding

Figure V. Independent and dependent variables

The study design was selected because it was not ethically feasible to randomly

assign participants to either epidural or control group. Because labour pain experience is

unique to each individual, it would have been unethical to give pain medication to

someone who was able to cope with the pain using non-pharmacologic method or deny

epidural to those who were unable to relieve labour pain without medication. In this

situation, an ex post facto design was practical and feasible The time frame of 8-12

hours was selected because 8-24 hours following delivery were identified to be critical

for the establishment of breastfeeding (Hall et al., 1997). Only 4 hours interval was

selected for data collection in order to maintain age differences between infants as small

as possible atthe time of assessment. The time frame also coincide with the half-life of

medications used for epidural (Santos et al., 1994, Stienstra et al., 1995; Hale, 1995).

/

\
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The 8-12 hour period was also selected in order to increase the number of eligible

participants without losing any through early discharge at 24 hours. A prospective

research design was utilized to evaluate the relationship of initiation of effective

breastfeeding at 8-12 hours of age with continuation of effective breastfeeding at 4 weeks

postpartum. The timing of the follow-up was chosen based on: (a) The documented rapid

decline in breastfeeding rate in the first 4 to 8 weeks postpartum @arber et a1.,1997),

(b) the report of the Canadian National Health Surveys identifying that35o/o of infants

have been weaned before 8 weeks of age (Maclean, 1998), and (c) feasibility of data

collection within the time frame of the study.

Definition ofterms

The study defined epidural analgesia as a regional technique employed during

childbirth that uses anesthetics, narcotics, or a combination of the two to decrease pain in

labour and delivery. It was considered in the context of labour pain management ver$ls

anesthesia related to operative delivery. Epidural analgesia for this study was restricted

to those administered by continuous infusion only.

Effective breastfeeding at 8-I2 hours of age was based on the infant contribution

to breastfeeding measured by the criteria "L" (latch), "4" (audible swallow), "C"

(maternal comfort).

ø Latch was measured by ability to grasp breast with tongue down, lips flanged, and

rhythmic sucking which received a score of "2" on LATCH-R Tool. An infant who

was too sleepy or reluctant to nurse, did not latch or suck received less than"Z". A

score of "2" met effective breastfeeding requirement.
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. Audible swallow was indicative of milk intake and milk transfer from mother to

infant. A score of u2" on LATCH-R Tool met effective breastfeeding requirement.

This required spontaneous and intermittent swallows at age less than 24 hours.

o Maternal Comfort was reflective of adequate latch and milk transfer. Characterized

by soft breasts and non-tender nipples. Shrago (1992) states that " the observer may

believe that areolar grasp is correct, but pain experience by the mother indicates that a

problem exists", (p. 585). A score of "2" on LATCH-R Tool met effective

breastfeeding criteria.

Therefore, effective breastfeeding measure for the study meant a total score of "6" based

on the 3 criteria (i.e. LAC:6).

Effective breastfeeding at 4 weeks of age was defined as the absence of any

breastfeeding difficulties at the time of follow-up phone call at 4 weeks postpartum.

Continuation of breastfeeding meant that the mother was still breastfeeding, either

exclusively or in combination with bottle-feeding, at four weeks postpartum.

Maternal evaluation of the breastfeeding session ranged from not pleased (0) to

very pleased (3). There is a positive relationship between effective breastfeeding and

positive maternal evaluation of breastfeeding (Fahy & Holschier, 1988). Ineffective

breastfeeding was defined by "The state in which a mother, infant, or child experiences

dissatisfaction or difüculty with the breastfeeding process" (Henrikson, Wall, McClurg,

& Lethbridge, 1993).

The NACS was used to distinguish between neurologically vigorous neonates

from less vigorous neonates. The lower NACS score meant less vigorous.
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Neurologically vigorous neonates were those neonates who received a total score of

35-40 on the NACS (Amiel-Tison et al.. 1982).

Sample

A power analysis conducted by a statistician with the Manitoba Nursing Research

Institute identified the number of subjects (N= 102) required to achieve significance

criterion, alpha 0.05, and power equal to 0.80, for medium effect size, with n:51 for

epidural group and n:51 for no medication (control) group. The recruitment of a

convenience sample was ongoing until required number of subjects was achieved after

withdrawals and elimination of subjects from the study had been completed.

Sample Selection

Inclusion criteria for the study were: (a) Women who delivered in the LDRP

units at Women's Hospital or St. Boniface General Hospital in Winnipeg, Manitoba,

Canada, (b) used only epidural analgesia (continuous infusion) or no medications during

labour and delivery, (c) breastfeeding, (d) those whose breastfeeding may be observed

about 8-12 hours postpartum, (e) those who were able to speak and read English, (Ð age

18 years or greater, (g) singleton pregnancy, (h) parity less than or equal to 5, (i) at least 3

prenatal visits documented, O infants > 37 weeks and < 42 weeks gestation, (k) baby

was rooming-in since birth, (l) mother and baby anticipated to go home together, and (m)

mother has a telephone contact number. Exclusion criteria were: (a) presence of any

chronic health condition; (b) associated health concerns during pregnancy such as

Pregnancy Induced Hypertension, Insulin Dependent Gestational Diabetes, anemia

(90 g/L), and obesity (body mass index greater or equal to 40); (c) alcohol or substance

use during pregnancy; (d) baby had congenital anomalies; (e) baby was receiving any



83

intravenous therapy either for hypogycemia or antibiotics; and (f) mother has undergone

any procedure requiring anesthetics prior to breastfeeding session at about 8-12

postpartum.

Setting

participants were recruited from two tertiary care teaching hospitals in Winnipeg,

Manitoba, Canada. Approximat ely 4,400 babies were delivered in each of the hospitals

per fiscal year (April to March). The study was undertaken at The Women's Family

Birthplace, Health Sciences Centre, and LDRP Unit, St. Boniface General Hospital from

November I, 200I to Septemb er 6, 2002. Each of the two LDRP units has between

1,250-1,500 deliveries in a fiscal year. Health Sciences Centre is located in a culturally,

socially and economically, heterogeneous neighbourhood, while St. Boniface General

Hospital is situated in a more homogenous neighbourhood. Both facilities are major

obstetrical referral centres for physicians throughout the province. While many of the

hospital's clients live within the surrounding area, a substantial number come from

outside, not only within Manitoba, but also from Northwestern Ontario and Northwest

Territories, and Nunavut. Approximately 30% of the women delivered in each unit

receive no pain medication during labour and delivery and about 25-30% receives only

epidural analgesia. The two units have a family centered approach to childbirth and

postpartum care. The settings were selected to control for environmental factors that

might affect the initiation of effective breastfeeding. The LDRP Units are supportive of

early initiation of breastfeeding by encouraging earþ mother-infant contact and provide

standard rooming-in environment.
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Procedure

Recruitment and data collection commenced after receiving ethical approval from the

Education and Nursing Research Ethics Board at the University of Manitoba, and

after receiving approval to access clients at the Health Sciences Centre, and St.

Boniface General Hospital (see Appendix A).

Letters were sent to Physicians, Midwives, Unit Managers, and Nursing Staffto

inform them about the research in the Labour, Delivery, Recovery, & Postpartum

(LDRP) units (see sample letters in Appendix B).

Orientation to the units took place with discussion of recruitment, eligibility criteria,

and procedure for data collection.

The primary investigator or research assistant called the units to find out if there were

potential research participants only on days when they were available to do data

collection.

Nurses identified prospective participants based on eligibility criteria

(see Appendix C) and approached their patients and asked them if they were willing

to see the research nurse or assistant who would explain the study and answer

questions they may have (see Appendix D-Sample Scripts).

Primary investigator or research assistant contacted potential participants in the

hospital to provide a detailed explanation about the research, answer any questions,

and obtained consent if patient was agreeable to participate (see Appendix E-

Invitation to Participate, and Appendix F- Consent to Participate). Part I of the

Demographic and Childbirth History Information was filled out at this time

(see Appendix G)
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If the initial contact with the participant was within the 8-12 hours postpartum period,

and the newborn was due to feed, the primary investigator or research assistant

conducted the neonatal neurobehavioral test (NACS). The assessment was recorded

on Neurobehavioral Assessment Record (see Appendix H). The primary investigator

or research assistant also observed a breastfeeding session (for 15 minutes) within this

time frame and asked the mother about her perception of the breastfeeding session

after observation. Breastfeeding data were recorded on LATCH-R Feeding Record

(see Appendix I).

If consent was obtained prior to the 8-12 hours postpartum period, or the infant was

not due to feed, the neonatal neurobehavioral test and breastfeeding observation were

postponed until the infant was due to feed at 8-1,2 hours after birth. The same

procedure was followed as above.

If at anytime, the mother or infant required any help, primary investigator or the

research assistant notified the LDRP nurse assigned to the mother and baby couple to

assist.

The research assistant or primary investigator were blinded on which mother and

baby couple received epidural analgesia by not having any access to the mothers'

charts prior or during the observation period and by not having any discussion with

the participants about how their labour and delivery was managed. The staff was also

instructed not to disclose the information to the investigators. Any time the

researcher became aware of the participant status, attempt was made to arrange for

the other researcher to do the neonatal neurobehavioral testing and the breastfeeding

observation. If this was not possible, the participant was withdrawn from the study.
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After completion of the newborn assessment and breastfeeding observation, the

research assistants or primary investigator informed patients of the completion of

their in-hospital participation, thanked them, and reminded them that they will be

phoned at 4 weeks postpartum for the follow-up portion of the study'

The research assistant or primary investigator then completed Part II and Part III of

the Demographic and Childbirth History Information (see Appendix G) from patients'

charts.

Participant names, phone numbers, date of birth of infants, and participant

identification # were recorded in a folder (see Appendix J). This data was required

for the 4 weeks Breastfeeding Follow-up Interview. The investigators kept the folder

and all data collection documents until the 4 weeks follow-up portion of the study

was completed.

Primary researcher and assistant kept open communication with each other about

unfinished data collection so that each can complete necessary portions when taking

over the data collection.

The primary investigator or research assistant contacted all participants by phone

starting at 4 weeks postpartum to conduct the Breastfeeding Follow-up Interview

(see Appendìx K). Attempt was made to keep the same investigator for both

in-hospital and telephone data collection to provide consistency of contact with

participants. When a patient was contacted later than 4 weeks, breastfeeding status

was discussed retrospectively to 4 weeks (i.e. "At 4 weeks, were you still

breastfeeding? ").
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o Once Breastfeeding Follow-up Interview has been completed the primary investigator

or research assistant informed participants of the completion of their participation and

thanked them.

Instruments

LATCH-R Breastfeeding Assessment Tool

Following permission for use by the copyright owners of LATCH and Winnipeg

Regional Health Authority, the LATCH-R Breastfeeding Documentation Tool (LATCH-

R) was used to assess breastfeeding effectiveness (see Appendix I).

The LATCH system assigns a numerical score of 0, 1, 2, to the key components of

breastfeeding: (a) "L" for infants ability to latch reflective of infant's behavioral state,

readiness to feed, ability to suck; (b) "4" for audible swallowing during feeding

reflective of ability of infant to initiate milk transfer; (c) "T" for the mother's nipple type,

(d) "C" for the mother's sense of breast and nipple comfort, reflective of proper latch and

effective milk transfer; and (e) "Ff' for the amount of help the mother needs to hold or

position her infant to the breast (Jensen et al., i993). A score of 2 on each criterion meets

the description of effective breastfeeding Adams & Hewell (1997) found high interrater

reliability (85.7-lOO%) among lactation consultants using the LATCH Tool. Riordan,

Bibb, Miller, and Rawlins (2001) tested the validity of the LATCH Tool by conducting

Spearman correlation between selected variables. Riordan et al. (2001) found significant

correlation between mothers' rating of how well she thought breastfeeding went (0:not at

all well to 3: very well) and evaluators' LATCH scores (n:I32, r: 0.56, p: 001).

Findings also showed the mothers' rating of the breastfeeding (n:127; = 0.22, p=.0I2)
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and total LATCH score were positively correlated with duration of breastfeeding (n:128;

r 0.26, p: .003). Findings supported the construct validity of the LATCH Tool.

The Winnipeg Regional Health Authority (WRHA) has incorporated the "R"

component to the LATCH Tool. The "R" measures the mother's responsiveness to infant

cues and confidence to breastfeed. The LATCH-R Newborn Feedine Record is utilized in

the two study settings. A complete LATCH-R assessment was **"0 out for data

collection. According to Hamelin & Mclennan (2000), nurses reported that the LATCH

tool provided a system for communicating with each other about their breastfeeding

clients and identifying mothers and infants at risk for breastfeeding problems.

The Neurologic and Adaptive Capacit)¡ Scoring S)¡stem CI.{ACS)

The Neurologic and Adaptive Capacity Scoring System (Amiel-Tison et al., 1982)

was used for the neonatal neurobehavioral assessment. This tool combines elements

from various widely used neurobehavioral tests such as The Early Neonatal

Neurobehavioral Scale (ENNS) by Scanlon and Associates, and The Brazelton Neonatal

Behavioral Assessment Scale (BNBAS). The NACS was specifically designed as a

screening tool to detect central nervous system (CNS) depression caused by drugs and to

distinguish it from that caused by perinatal asphyxia or birth trauma (Amiel-Tison et al.,

1982). Twenty criteria evaluate five general areas: adaptive capacity, passive tone, active

tone, primary reflexes, and general neurologic status (see Appendix H). Each criterion is

given a score of 0 (absent or grossly abnormal), 1 (mediocre or slightly abnormal), or 2

(normal), with a maximum possible score of 40. The tool developers have arbitrarily

selected the scores 35-40 to indicate neurologically vigorous neonates. The NACS have

been tested to show 92.8 per cent inter-observer reliability (Amiel-Tison et al., 1982).
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However, validity testing of the instrument has had inconsistent findings (Brockhurst,

Littleford, & Halpern, 2000). Among the three widely used neurobehavioral tests that

assess the effects of maternal medication on the neonate, NACS requires no complicated

equipment, not aversive or noxious to the neonate or the mother, and it is quickly

observable and easy to score.

The two instruments (i.e LATCH and NACS) will serve as a check for each other

if a positive association is found at the completion of the study. Results will also validate

previous research findings on the effects of epidural on breastfeeding using neonatal

neurobehavioral tests.

Maternal breastfeeding evaluation ranged from not pleased (0) to very pleased (3).

This measure was adapted from the Infant Breastfeeding Assessment Tool (Matthew,

1988). Matthews (1991), found that scores of effective breastfeeding was positively

correlated with the maternal satisfaction with their neonates' breastfeedine behavior.

Pilot Test

A pilot test is recommended to discover inadequacies in methodology and

instruments. The pilot testing concentrated on establishing interrater reliability between

research assistant and primary investigator in using the Neurologic and Adaptive

Capacity Scoring System. The pilot test was undertaken following approval for access at

one of the study sites. After approval from the unit managers of the postpartum unit and

LDRP unit, postpartum mothers were invited to participate in the pilot testing. See

Invitation to Participate-A study to compare newborn assessment ratings in Appendix L.

On October 24,2001, ten out of i2 mothers agreed to participate in the pilot study.

Following signing of the consent form (see Appendix L) their infants were tested by
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either the primary investigator or the research assistant. The investigators alternated in

examining each infant. While one of the investigators conducted the neurobehavioral

assessment, the other investigator observed the testing. Each investigator recorded their

findings separately on the Neurobehavioral Assessment Record (Appendi* FI).

The results of the pilot testing were analyzed using the Statistical Package for the Social

Sciences (SPSS) Version 11 for Windows. Pearson correlation between NACS scores

provided by the primary investigator and research assistant tested the interrater reliability.

The SPSS analysis resulted in significant correlation between the primary investigator's

scores and the research assistant's scores (n:10; = 0.982, p:.01) (see Appendix L).

Both investigators reviewed the recorded scores and discussed ways to improve in areas

where they found differences in their assessments.

Both researchers were familiar with and used the LATCH-R Tool in their

respective jobs as obstetrical nurses in one of the study sites. Their experience in using

the LATCH-R tool for at least one year in their practice was felt to be sufficient for the

study without having to do interrater testing.

Limitations

One limitation was the lack of random assignment to study groups. Therefore,

bias can stem from differences among participants in groups that were being compared

(Polit and Hungler, T999). As discussed earlier, random assignment was not feasible for

this study. Thus, to account for this limitation, a strict criteria has been set for participant

selection as well as to control for confounding factors such as maternal and infant health.

The risk that the researchers' preconceptions might unconsciously bias the objective

collection of data was controlled by blinding the primary investigator and research
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assistant to the conditions prior to and during the newborn assessment and breastfeeding

observation. The ability to generalize findings of this study was limited because of the

use of convenience sample. However, the use of two sites increased the generalizability

of research findings. Information on the reliability and validity of LATCH Tool and

NACS was limited to what has been provided in the discussion of the intruments.

Ethical Implications

The Canadian Nurses Association's Code of Ethics for Nursing (1997) and The

Tri-council Ethical Conduct for Research Involving Humans (1999) guided the conduct

of the investigators. Recruitment and data collection commenced following ethical

approval from the EducationA{ursing Research Ethics Board at the University of

Manitoba, and after Health Sciences Centre and St. Boniface General Hospital approvals

to access clients.

Informed consent. The proposed study did not involve any forms of deception. A

detailed written explanation of the purpose and nature of the research, and dissemination

of results was provided to all participants. Potential participants were reassured that their

participation was strictly voluntary and that their refusal to take part in the study would

not affect the care they receive. Informed consent was obtained from all subjects who

voluntarily participated in the study.

Participants were aware of the conditions in which their participation may be

withdrawn from that study and were reassured that they may elect to withdraw from the

study at any point. They were also informed that they were not obligated to answer all

questions on the Demographic History (Part I) and Breastfeeding Follow-up Interview.

They were reassured that their refusal to answer any particular question would not affect
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their care or treatment during participation. They were reassured that withdrawal of their

participation will not affect the care they receive. The resea¡ch assistant or primary

investigator was available for questions during data collection.

Mothers giving consent to their participation also gave consent for their infant,

which was stipulated in the Invitation to Participate, and in the Consent to Participate.

Information about using confidential records (i.e. patient records), was also included in

the Invitation and Consent to Participate.

Anonymity and confidentialit)¡. Participant names were not recorded on any of

the data collection records, thereby assuring confidentiality and anonymity. Health

records that contain participant identity were treated as confidential in accordance with

the Personal Health Information Act of Manitoba and only used for research purposes.

Access to the data was restricted to the primary investigator, research assistant, faculty

advisor, and statistician, who were directly involved in the research project. The results

of the study were presented as a group data, therefore, participant names was not linked

with the results of the study, or in any future presentation or publications. List containing

participant names, phone numbers, date of birth of infants, and participant identification

number, required for the Breastfeeding Follow-up Intervie\ry were only available to the

primary investigator and research assistant who did the follow-up telephone call at 4

weeks postpartum Any records will be stored in a locked container and destroyed after

ten years.

However, if child abuse was disclosed, the primary investigator or research

assistant due to an obligation required by law to report the abuse may breach
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confidentiality. This provision was included in the Invitation to Participate and Consent

to Participate.

Risks and benefits. There \¡/ere no known negative consequences to study

participants. No experimental conditions were imposed on subjects. The independent

variable (epidural use or no-medication) were selÊselected by participants prior to

contact with investigators. Prior to contact, potential participants have already made the

decision to breastfeed. Participants were aware of the data collection involved. Infants

were not disturbed or awakened for the purpose of conducting the study. The NACS

was not aversive or noious to the neonate. Investigators \ryere strictly observers during

the breastfeeding process and if any need of assistance was identified, the LDRP nurses

were notified. If need for assistance was identified during the Breastfeeding Follow-up

Interview, the primary investigator or research assistant reinforced resources available in

the community and encouraged utilization if desired by participants.

The benefits of the study were anticipated prior to data collection. The aim of the

study was to have findings which will: (a) help identify medical intervention that may

adversely affect the newborn; (b) help nurses and health care providers better anticipate

mother and infant dyad breastfeeding needs; and (c) facilitate informed choice for

childbearing women in their decisions regarding labour and delivery pain management.

Summary

This chapter described the research design utilized to explore the relationship

between epidural analgesia during labour and delivery and the initiation and continuation

of effective breastfeeding. The study procedure was outlined, and he LATCH-R

Breastfeeding Assessment Tool, the NACS, and the Breastfeeding Follow-up Interview
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were described. Finally, issues concerned with interrater reliability, study limitations,

and ethics were addressed.
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CHAPTER IV

Results

This study was conducted to explore the relationship befween epidural use during

labour and delivery and the initiation and continuation of effective breastfeeding. This

chapter includes a description ofthe study sample and results of hypotheses testing. The

data were coded, entered, and results of the study were analyzed using the Statistical

Package for the Social Sciences (SPSS) Version 1l for Windows. Some data were

analyzedusing descriptive statistics to produce means (M), range, minimum and

maximum, and standard deviations (SD). Other data were crosstabulated to provide

comparative datafor participants in the epidural group and no-analgesia group.

Hypotheses testing using inferential statistics was carried out to demonstrate any

differences between groups or relationships between variables. To test for significant

difference between groups, p < .05, was the significance level selected. A test of

normality was done using the Shapiro-Wilks test on NACS score to determine

appropriate use of parametric versus non-parametric testing. The NACS score was

normally distributed in the t\¡/o groups. When parametric assumptions were met,

independent, one-tailed, t-test was used. When assumptions of parametric approaches

were not met, the non-parametric alternative (Mann-Whitney U-test) was used. The

Pearson Chi-square test was utilized when data were categorical and hypotheses were

concerned with the proportion of cases that fell into the various categories. To test for

relationships between two of the dependent variables (effective breastfeeding at 8-12

hours of age and NACS score), the Spearman's rho test of correlation was used. To
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address the effects of potential confounding factors such as maternal age and maternal

parity, multiple regtession and logistic regression were used for statistical analysis.

Study Participants

The participants were inpatients in the Labour, Delivery, Recovery, and

postparrum (LDRP) units of 2 tertiary hospitals in the city of Winnipeg. A total of 141

postpartum women were approached within the first 12 hours after delivery. However, 9

declined to participate prior to study invitation. Six candidates became ineligible because

three had just fed upon initial contact and next feeding was past the 8-12 hours time

frame for the study, one baby had continuous intravenous infusion, one mother stated she

delivered in labour and delivery unit (not on LDRP), and one had poor English

comprehension. Five eligible participants declined participation after explanation of the

study with invitation to participate. Some reasons included not wanting to be part of the

study, feeling tired or "exhausted", and not being comfortable with the statement related

to child abuse in the invitation to participate and consent forms. The study had86o/o

participation rate with a total of 121 mother-baby dyad voluntarily enrolled in the study

from November 1, 2001 to September 6,2002. Six participants were later withdrawn

from the study. Reasons participants were withdrawn from the study were their use of

Meperidine (2 participants), and use of Nitrous Oxide during labour and delivery, non-

eligibility by definition of parity, and epidural bolus only using solutions different from

usual epidural continuous infusions.

The final sample consisted of 115 mother-baby dyads. The 115 participants

included 52 mothers who received epidural only and 63 mothers who had no analgesia

during their labour and delivery.
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Demographic Characteristics

The 115 mothers who participated ranged in age from 18- 41 years (l\/Þ29.22,

SD:5.45). For the 108 women who reported combined family income before taxes,

income ranged from < $10,000 to $90,000 and over. Twenty-two percent of the

participants were in the $25,000-39,000 range, and22.2%o in the 55,000-69,000 dollars

income range. Total years of education of 114 participants who responded to the

question ranged from 7 to 21 with mean of 13.89 and SD:2.93. Participants were mostly

married or living with a partner (8g.6%). Sixty-four per cent (n:73) of 114 participants

indicated that they were Caucasian in racial background, T2.3yo (n=14) Aboriginal, 9.6%

(n:11) Asian" 1.8 % (n:2) Black, and T2.3Yo (n:14) other which consisted of European,

Arabic, or Inuit background.

A good proportion of participants (62.6Yo) reported having taken some form of

prenatal classes, which ranged from 1-10 classes, M:6. One hundred six participants

reported themselves as non-smokers. The amount of cigarettes smoked per day by the 9

smoker participants ranged from2- 25 cigarettes (M:8.89, SD: 7.91). Seventy-nine of

all participants had breastfed before, with reported total experience that ranged from 1 to

234 weeks (M:49.20, SD:51.34).

Participants ranged from having had 1 to 6 pregnancies (M:2.57, SD: 1'4), and

number of live births not including the current delivery from 0 to 5 (M:1.2, SD:l.1).

Review of charts showed that the first stage of labour for study participants was as short

as 55 minutesto 2460 minutes long (M:535.5, SD: 426.3). The mean duration of

second stage of labour \¡/as 46.3 minutes, with SD:55.4, and ranged from l-272 minutes.

None of the vaginal deliveries recorded required vacuum or forceps (one was not
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recorded). Nine of the 115 participants received episiotomy and75 sustained perineal

tear during delivery. Only 17 of all participants received oxytocin during labour.

Although oxytocin was used only for augmentation of labour, the duration of use from

initiation to delivery ranged from 88 minutes to 750 minutes (M=323.1, SD:208.9).

Thirty-seven of all participants received antibiotics for perinatal risk factors due to Group

Beta Streptococcus, maternal fever, prolonged rupture of membranes, or other reasons.

However, only 20 of them received adequate treatment as per hospital protocol before

delivery.

Among the 115 infants involved in the study, 53Yo (n:61) were male and 47%o

(n:54) were female. The gestational age ranged from 37 to 41 weeks (M:39.9, SD=1.1).

The mean birth weight was 3551 grams (rangæ2435 to 5060 grams, SD:494.1). Ninety-

one of these babies were appropriate for their gestational age (AGA), 17 were large for

their gestational age (LGA), and 7 were small for their gestational age (SGA). The

review of the delivery record showed that 25 .9o/o (n:29) were born with loose nuchal

cord,7.1% (n:8) with tight nuchal cord and 67Yo Qr75) had none. Of the 115 infants,

84.Iyo (n:95) were suctioned. Thirteen babies were born with meconium (10 with thin

and 3 with thick). Seventeen babies were given oxygen by mask that ranged from 30 to

600 seconds, and 2 babies were given positive pressure ventilation of 45 and 60 seconds

long. At one minute of age, Apgar scores ranged from five to ten (M:8.5, SD:O.8).

Finally, the five minutes Apgar scores for all babies in the study ranged from 7 to 10

(M:9, SD:0.4).

As the purpose of the study was to examine the relationship between epidural

analgesia during labour and delivery and the initiation and continuation of effective
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breastfeeding, two independent groups were formed for the study. The two groups \¡¡ere:

(a) Epidural group, composed of women who received only epidural for labour and

delivery and their infants; and (b) no-analgesia group, composed of women who had

nothing for pain during their labour and delivery and their infants. These two groups

were compared according to the information obtained from their Demographic and

Obstetrical History (see Table 2 and3).

When the variables involved were interval or continuous in nature, the

independent,2- talled, t-test was carried out to test for differences between groups.

Results were presented on Table 2. Statistical testing showed no significant difference in

total years of education, number of prenatal classes taken, number of cigarettes smoked

per day, duration of third stage labour, and time of delivery. However, the two groups

were found to be statistically different in age, total weeks of breastfeeding experience,

number of pregnancies, number of live births, and duration of first and second stage

labour. The group of women who received epidural during labour and delivery tended to

be younger, had less breastfeeding experience, and less pregnancies and live births. A

closer look at parity (see Table 3) showed thatTlYo of women experiencing their first

delivery used epidural for labour and delivery. The duration of first and second stage of

labour for the epidural $oup was approximately doubled compared to the no-analgesia

group.
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Table II.

Variables

No-analgesia
N:63

M (sD)

Epidural
N:52

M (sD)
p-value
2-tailed

Age (years)

Total years of
education

Number of cigarette
smoked per day

Number of prenatal
classes

Total breastfeeding
experience (weeks)

Number of pregnancies

Number of live births

Duration of first stage
labour (minutes)

Duration of second

30.37 (s.00)

13.77 (3 16)

N:4
11 (e.70)

3.48 (3.27)

4s 86 (s6 33)

2.86 (T.37)

r.48 (r.r2)

380.14 (39s.15)

27.83 (s.6e)

14.04 (2.66)

N:5
7.20 (6.83)

4.08 (3.21)

1e.1e (30 82)

2.23 (1.38)

0 77 (0 83)

723.71 (387.es)

2.54 113 .012*

0.48 II2 .634*

-0.69 7 .51 lx

0.99 113 .324*

-3.22 99.26 .002**

2.44 113 .016*

3.88 111 83 .000r*

-4.68 113 .000*

stage labour (minutes) 23.48 (36.79) 73.98 (61.50) -5.20 79.85 .000**

Note. * Equal variances assumed; ** Equal variances not assumed.

Using the Chi-square test to compare the epidural group with the no analgesia

group, the two groups were not statistically different in marital status, racialbackground,

having attended prenatal classes, smoker status, type of delivery, and having had perineal
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tear during their deliveries (see details on Table 3). The proportions of mothers who

used epidural between the two settings did not significantly differ. However, differences

befween the two study groups were found to be statistically significant at p<.05 for

maternal breastfeeding experience, parity, having episiotomy for delivery, use of

oxytocin during labour and delivery, and inadequate antibiotic treatment of Group Beta

Streptococcus, maternal temperature, prolonged rupture of membranes or other reasons

prior to delivery (see details on Table 3). More women in the no analgesia group (78%)

had breastfeeding experience compared to the u/omen in the epidural group (58%). Only

I4.3yo of women who had no analgesia were nulliparous, compared to 42.3o/o in the

epidural group. Episiotomy for deliverywas more common in the epidural group

(13.5%) than the no-analgesia group (3.2%). More rryomen in the epidural group received

oxytocin (n:15), while only 2 received from the no analgesia group. Finally, greater

proportion of mothers in the no analgesia group (63.2%) did not receive adequate

antibiotic treatment when needed for perinatal risk factors compared to the women in the

epidural group (27 .8%).
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Table Itr

(Chi-square Test)

Variable

Group

No-analgesia Epidural
N:63 N:52

n (%) n (%)
p-value

df 2-tailedx2
Facility 36 (s1.4)

27 (60)

N:59
7 (rr.e)
8 (13.6)

\s (2s.4)
s (8.s)

14 (23.7)
3 (s.1)

7 (11.e)

s (7.e)
s8 (e2.1)

N:63
41(6s.1)

6(es)
8 (12.7)
8 (r2.7)

36 (42.e)

se (e3.7)
4 (6.3)

4e (77.8)

34 (48.6)
18 (40)

N:49
7 (14.3)
4 (8.2)

e (18.4)
s (10.2)

r0 (20.4)
7 (14.3)
7 (r4.3)

7 (13.5)
4s (86.s)

N:51
32 (62.7)
I (rs.7)
3 (s.e)

8 (1s.7)

36 (6e.2)

47 (e0.4)
s (e.6)

30 (s7.7)

Women's Hospital
SBGH 0.81

4.27

2.43

1.78

.42r

5.34

.33 s

| .367

6 .648Combined family income
<10,000
10,000-24,ggg
25,000-3g,ggg
40,000_54,ggg
55,000-6g,ggg
70,000-gg,ggg
90,000+

Marital status
Single/separated/divorced
Married/living with partner

Racial background
White
Aboriginal
Asian
Other

Had prenatal classes

Smoker status
Non-smoker
Smoker

Mothers with breastfeeding
experience

0.93

.488

.182

.516

.021



Parity
Multiparous
Nulliparous

Episiotomy

Perineal tear

Oxytocin during labour

Required antibiotic (intrapartum)

Received adequate antibiotic
treatment prior to delivery

s4 (8s.7)
e (14.3)

2(32)

43 (68.3)

2 (3.2)

re (30.2)

N:19
7 (36.8)

30 (s7.7)
22 (42.3)

7 (13.s)

32 (61.s)

1s (28.8)

17 (32.7)

N:17
13 (76.5)

I 1.36 I

4.18 1

0.57 I

14.90 l

.085 1

4.66 I
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.001

.041

.452

.000

.771

.031

The epidural group used a variety of epidural solutions. The solutions were:

(a) Bupivacaine .05Yo, Fentanyl 2 ttglrrl., EpinephrineZ p{ml(n:10),

(b) Bupivacaine .lolo, Fentanyl 2 pg/ñ, Epinephrine2 p,ghnl, (n:6),

(c) Bupivacaine .08%o, Fentanyl 2 Vg/ril (n:14), (d) Bupivacaine .05Yo,

Fentanyl 2 pglñ (n:9), (e) Ropivacaine .Q\o/o, Fentanyl 2 þglñ (n:9), (f) Ropivacaine

.2%o (n=3), and (g) Ropivacaine .2Yo, Fentanyl 2 pgld (n:1). The two types of

anaesthetics received by the epidural group were Bupivacaine (n:39) and Ropivacaine

(n:13). The total duration of epidural infusion from initiation to time of delivery ranged

from 11 to 1017 minutes (M:295.92, SD:214.42). The total volume of epidural solution

infused from initiation to time of delivery ranged from 5.33 to T96.25 nrl (M:62.19,

SD:44.18). Thirty-three mothers from the epidural group received epidural bolus using

different solution from the continuous infusion. The solutions used were Bupivacaine

0.25% (n:16), Ropivacaine 0.2Yo (n:5), Fentanyl 50 microgram (n:1), other (n:9),
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and more than one type (n:2). The total volume of epidural boluses given ranged from

2 - LB ml (M:8.33, SD:4.16). Seventeen mothers with an epidural experienced short-

term complications, which included maternal hypotension, maternal fever, fetal

bradycardia, and decreased FHR variabilities.

The 52 infants born to mothers who received epidural only during their labour and

delivery \¡/ere compared with the 63 infants born to mothers who had no analgesia.

The results are presented in Table 4. The two groups were not statistically different in

gestational age, birth weight, Apgar scores at one and 5 minute of age, duration of

oxygen by mask or duration of receiving positive pressure ventilation. To assess for fetal

acidosis, cord gases were compared for the two groups of infants. Although all the cord

pH results were within normal range, the arterial pH and venous pH of the no-analgesia

group were significantly higher than the epidural group. Th¡ee infants received

supplementary feed of glucose water or formula by supplemental nursing system, finger

feeding and bottle prior to the observed breastfeeding session related to low blood sugar,

and not feeding. All three infants were born to mothers in the no-analgesia group.
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Table IV

Comparison of Two Groups on Infant Characteristics

Group
No-analgesia Epidural

Variable

N:63

n (%)

N:52

n (%) x'
p-value

df Z-tailed

Gender Male
Female

Gestational age
a41/

38

39
40
4t

Nuchal cord at delivery
Loose or tight
None

Suctioning at or after delivery

Oxygen per face mask

Positive pressure ventilation

Meconium at delivery
Thin or thick
None

Growth percentile
toú to 9o1t'(AGA)
>9oth G_cA)
<loth (scA)

2e (ss.8) 0.28
23 (44.2)

8.36
5 (e.6)
3 (s.8)

16 (30.8)
18 (34.6)
10 (1e.2)

N:51 0.75
re (37.3)
32 (62.7)

N:51 0.00
43 (84.3)

7 (r3.s) 0.13

1 (1.e) 0 02

N:52 143
8 (15.4)

44 (84.6)

44 (84.6) 2.0e
s(e6)
3 (s.8)

32 (50.8)
3r (4e.2)

4 (6.3)
12 (re.0)
18 (28.6)
2s (3e.7)

4(63)

N:61
18 (2e.s)
43 (70.s)

N:62
s2 (83.e)

10 (1s.e)

1(1.6)

N:61
s(82)

s6 (e1.8)

47 (74.6)
12 (re.o)

4 (6.3)

I

1

I

.595

0.79

.385

.949

.717

.891

.¿JJ

.352
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Group

Variable

No-analgesia
N:63

M (sD)

Epidural
N:52

M (sD)
p-value
2-taileddf

Gestational age (weeks)

Birth weight (grams)

Apgar score at I minute

Apgar score at 5 minutes

02 per face mask
(duration used in
seconds)

Positive pressure
ventilation (duration in
seconds)

Venous pH

Arterial pH

3e.2r (1.03)

3533.97
(srr.27)

8.4e (0.76)

8.e7 (0.40)

N:8
1s7.s0 (18e.s7)

N:1
45.00

N:36
7.37 (0.06)

N:50

3e.48 (1.16)

3571.63
(476.sle)

8.44 (0.e4)

e.04 (0.28)

N:4
172.50 (147.73)

N:1
60.00

N:31

113 .183+

113 .686*

113 .754*

113 .2878

10 .893*

1 a-I.JJ

0.41

-0.31

|.07

0.14

-2.06 58.50 .044**
7.3s (0.04)

N:39 -2.00 85.29 .048**
7.26 (0. 7.24 (0.05

Note. * Equal

calculated).

variances assumed; x* Equal variances not assumed- (-Data cannot be

The Mann-Whitney U Test was used to compare the epidural group with the no

analgesia group when variables concerned were ordinal. The difference between the

epidural group and no analgesia group in relation to their combined family income before

taxes was not statistically significant (p:.347). In examining the rating of the importance

of each of their social supports about their breastfeeding decision, both groups rated their

partner as most important, their mother next, followed by friends, and others as being
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least important. Both groups reported that each of their social supports were mostly very

supportive about the breastfeeding decision. However, the no analgesia $oup (Mean

Ranle58.82) tend to rate the support of their partner most important than the epidural

group (Mean Rank: 52.56). This difference in rating is statistically significant (p:.049).

In summary, the two groups in the study were generally similar in many

demographic and childbirth history. Significant differences between the two groups were

found in age, breastfeeding experience, number of pregnancies, number of live births,

duration of first and second stage labour, episiotomy, oxytocin use, receiving adequate

antibiotic treatment indicated for perinatal risk factors, and cord venous and arterial pH.

The similarities and differences in the two groups may help explain the findings from

statistical analysis of the study hypotheses.

Neurobehavioral and Breastfeeding Information

The neurobehavioral testing using NACS was done between 7 hours and 58

minutes and 12 hours and 19 minutes of age (M:9.58, SD:l.13). The NACS scores

ranged from24 to 39 (M:32.76, SD:3.09). The breastfeeding observations were carried

out between 8 hours and 1 minute and 12 hours and29 minutes of age (M:9.7,SD:1.20).

The LATCH-R total scores ranged from 5 to l2 (lr4:10, SD:l.86). The total feeding

time for the infants ranged from none (n:8) for those who did not latch or suck, to more

than 15 minutes (n:50). In assessing the differences between the epidural and no

analgesia groups, one-tailed t- tests and Chi-square Tests were used. The difference in

age at the time of neurobehavioral testing was not statistically significant (t: 1.35,

dÈ 113, p:.08, equal variances assumed). The time of the breastfeeding assessment did

not significantly differ between the two groups (t:L .49 , dÈ I I 3, p: .07 , equal variances
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assumed). The results of Chi-square testing on the different components of the

LATCH-R Tool are presented in Table 5.

Table V

LATCH-R (Comparison of Epidural and No-analgesia Groups)

Group

No-analgesia Epidural
N:63 N:52

Breastfeeding component n(%) n(%) x.2 df ryqÞ"

Latch no latch 5 (7.9) 3 (5.8) 7.72 2 .423

Hold nipple in mouth 16 (25.4) 19 (36.5)
Latch achieved 42 (66.7) 30 (57.7)

Audible Swallows
None 6 (9.s) 9 (17.3) r.97 2 .374

Few with stimulation 24 (38.1) 2I (40.4)
Spontaneous 33 (52.4) 22 (42.3)

Nipple type Flat 1 (1.6) 0.83 2 1{<

Everted 62 (98.4) 52 (100)

Comfort and Nipple state

Severe discomfort, cracked 1(1.6) 1.23 2 .540

Mild/moderate discomfort, bruise 3 (4.8) 4 (7.7)
Non-tender 59 (93.7) 48 (92.3)

Hold-mother's ability to position
Full assist 6 (9.5) I (15.4) 4.90 2 .086

Minimal assist 15 (23.8) 20 (38.5)
No assist 42 (66.7) 24 (46.2)

Responsiveness and confi dence
No response or no confidence 1 (1.9) 1.22 2 .543
Requires prompting/encourage 1l (17.5) 9 (17.3)
Responsive and confident 52 (82.5) 42 (80.8)

Note. * Fisher's Exact Test used as an alternative to Pearson's Chi-square when

expected frequencies are small (less than 5).
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Additional results are discussed in detail in the hypotheses testing section in

relation to significant differences in the two study groups related to the neurobehavioral

status and breastfeeding ability at8-12 hours of age.

Breastfeeding in the First Four Weeks

As this study was concerned with the effect of epidural use during labour and

delivery on the continuation of effective breastfeeding, a follow-up phone call at 4 weeks

postpartum was carried out. The response rate was 99Yo,thus, the information in this

section are based on data collected from 114 women (63 from the no-analgesia group and

51 from the epidural group) enrolled in the study. Information about the first four weeks

following delivery was collected. This section presents data collected, which is not part

of the hypotheses testing.

Participants u/ere asked how they were feeding their infants during the follow-up

portion of the study. Sixty-eight (59.6%) mothers reported breastfeeding exclusively.

Nineteen (16.7%) mothers reported having switched to bottle completely, and

twenty-seven (23.7%) mothers stated they were both breast and bottle-feeding.

Therefore, S3.3yo (n:95) of the participants were still breastfeeding at 4 weeks after

delivery. Interestingly, one mother who was only bottle-feeding and one mother who

was partially breastfeeding at four weeks gave their infants only expressed breast milk.

The breastfeeding frequency in a typical Z4-hour day was mainly 9-12 times

(50%). Forty-four mothers reported feeding their baby other than breast milk (38.6%).

Other feedings were formula(97Vo), glucose water (15%), plain water (14%o), gripe

water, and pablum. They were also questioned whether they had any breastfeeding

problem(s) in the hospital andlor at home. Foffy-five (39.5%) mothers reported having
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breastfeeding problem(s) in the hospital and seventy-seven (67.5%) at home. The

information reported by the participants in the epidural group and the no-analgesia group

were compared.

Details about the breastfeeding status of study participants up to 4 weeks

postpartum are presented later in Table 9. Reasons for breastfeeding problems in the

hospital and at home are presented in Table 6.

Reported reasons for breastfeeding difficulties in hospital and at home were

generally similar. Interestingly, more mothers in the no-analgesia group reported

difficulties with latching in hospital than mothers in the epidural group, a difference

approaching significant level. More mothers in the no-analgesia group also related their

breastfeeding difficulties at home with baby not latching, not sucking and having a sleepy

baby. The difference in breastfeeding related problems between the two study groups

were not statistically significant. Other breastfeeding related problem(s) reported in

hospital were maternal fatigue, aggressive sucking, baby lost weight, cluster feeding and

not satisfied, and milk took too long to come in. Breastfeeding related problem(s)

encountered at home also included blocked milk ducts, over active letdown, thrush,

mastitis, reflux, baby lost weight, and maternal fatigue.
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Table VI

Reasons For Breastfeedin*e Problem in Hospital and at Home

Group

No-analgesia Epidural

n (%) n (%)
p-value

df 2-sided

In Hospital

At home

Sore Nipples

Not enough milk

Not latching

Not sucking

Fussy baby

Sleepy baby

Sore nipples

Engorgement

Not enough milk

Not latching

Not sucking

Fussy baby

Sleepy baby

Sick baby

N:22
11 (s0)

s (22.7)

14 (63.6)

1 (4.s)

4 (18.2)

7 (3 1.8)

N:38
2s (6s.8)

8 (21.1)

6 (1s.8)

11 (28 e)

4 (10.s)

3 (7.e)

e (23.7)

t (2.6)

N:23
16 (6e.6)

8 (36.4)

8 (34.8)

2 (8.7)

s (2r.7)

7 (30.4)

N:39
27 (6e.2)

1T (28.2)

6 (1s.4)

7 (r7.e)

0

6 (1s.4)

6 (15.4)

r (2.6)

I .181

1 .322

I .053

1 1*

1 1*

| .920

I .747

1 .467

I .961

1 .254

I .055x

1 .481*

1 .358

1 1*

1.79

0.98

3.75

0.31

0.09

0.01

0. l0

0.53

.00

1.30

433

1.05

0.85

.00

Note. * Fisher's Exact Test used as an alternative to Pearson's Chi-square when

expected frequencies are small (less than 5).
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The mothers who reported not having enough milk decided this was a problem

because their babies were fussy, breastfed frequently, and did not gain enough weight.

The mothers who experienced sore nipples at home were asked to rate the pain from scale

of 1 to 5, \¡/ith 1 being the least pain and 5 being the most severe pain. Using the Mann-

Whitney U Test to look at the difference in rating between the epidural and no-analgesia

group, the result showed that although the no-analgesia group rated the severity of nipple

soreness higher, the difference was not statistically significant (p:.187) Among the27

mothers in the epidural group who stated having sore nipples at home, 7.aYo Qr2)had

bruised nipples, 59.3Yo (n:16) had cracked nipples, and3TYo (n:10) had bleeding

nipples. Mothers in the no analgesia group who reported having sore nipples at home

(w25), also had bruised nipples (n:5,20Yo), cracked nipples (n:16, 64yo), and bleeding

nipples (n:6,24Yo). Differences between the two groups were not statistically

significant.

The nineteen mothers (12 from the no analgesia group and 7 f¡om the epidural

group) who switched over to bottle-feeding reported stopping breastfeeding in less than

one week postpartum (42.1%), 1-2 weeks (26.3%),21.lyo between 2-3 weeks, and 10.5%o

at third to forth week. Fifty percent of women in the epidural $oup who stopped

breastfeeding did so within the first week postpartum, while only 36.4 Yo fromthe no

analgesia group. Using the Mann-Whitney U test, the epidural group tended to

breastfeed shorter in the 4 weeks postpartum than the no analgesia group. However, this

difference was not statistically significant (p:.601). Four mothers reported sore nipples

as the single most import reason for stopping breastfeeding, followed by not having

enough milk for the baby (n=3), and baby wanting to feed frequently (n:2).
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Other reasons that were considered to be most important for these mothers were fussy

baby, baby will not suck, baby too sleepy, not convenient, sick baby, feeling ready to

stop, baby lost weight, baby did not gain weight, small nipples, mastitis, and hated

breastfeeding.

Twenty-eight (29.5%) ofmothers who were still breastfeeding planned to

continue up to 5-7 months, twenty-six (27.4%) up to 10-12 months, fourteen (14.7%) for

both up to 2-4 months, and 8-10 months, ten (10.5Yo) over 12 months, and three (3.2%)

reported not knowing how long they plan to continue breastfeeding. The greatest

proportion of mothers from the epidural group reported intending to breastfeed between 5

to 7 months (34.9o/o), while for mothers from the epidural group stated that they intended

to continue breastfeeding up to 10 to 12 months (30.8 %). The difference between the

epidural group and no-analgesia group in their intended duration of breastfeeding was not

statistically significant (7t2:7 .63, dF5, p: 1.78).

The two LDRP units generally have an average hospital stay of 24 to 48 hours

postpartum. Where the reported range of hospital stay was 12 to 120 hours following

delivery for the study participants, extended hospital stay related to breastfeeding

problems were reported by 9 .8% Qr5) mothers in the epidural group and 6.3%o (n:4)

mothers in the no-analgesia group. More mothers and infants in the no-analgesia group

(n:42,67.75%) left the hospital within 24-48 hours postpartum compared to those in the

epidural group (n:30, 58.8%). Two mothers and their infants from the no-analgesia

group and one from the epidural group were discharged prior to 24 hours. Differences

befween the two groups were not statistically significant (T,':7.38, dF 2, p:.501).
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Additional information obtained during the follow-up portion of the study at 4

weeks postpartum included sources of breastfeeding support for the participants and

suggestion for health care professionals on how their breastfeeding experience may be

improved in the hospital and/or at home. The mothers reported receiving breastfeeding

help from physicians (13.3%), community/public health nurse (62.8%), breastfeeding

hotline (16.85), breastfeeding clinic (6.2%), La Leche League (2.7%), mother/relative

(21.2%), and no one (15.6%). Other sources of breastfeeding help identified by the

participants were hospital nurses (39%), friends (5.zyo), partner (4.4yo), midwives,

lactation consultant, pharmacist, and sister-in-law. Approximately 33Yo of the

respondents reported that their previous breastfeeding experience helped them with their

current breastfeeding management. Seventy participants offered their suggestions on

how their breastfeeding experience could be improved in the hospital. Almost half of the

participants emphasized the importance of education in improving their breastfeeding

experience. The education they wanted encompassed proper breastfeeding techniques,

realistic expectations, involvement of their support person, sensitive to individual needs,

and consistent information. The second most recurring suggestion from the participants

was the need for nursing staffto be more available to assess breastfeeding management,

provide suppoft, educatiorq and encouragement. Four patients attributed lack of nursing

availability to help with breastfeeding due to labouring patients and busy unit.

Suggestions to health care professional to improve breastfeeding experience after

discharge were centred on providing continued support with follow-up, and making

breastfeeding resources available and accessible.
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In summary, the study findings related to breastfeeding in the first four weeks

provided more information related to problems encountered in hospital and at home,

breastfeeding practices, and resources. The information is instrumental in recognising

continued breastfeeding difficulties for the participants, and their reasons for stopping

breastfeeding.

Hypotheses Testing

Four primary hypotheses were formed to examine the relationship between

epidural analgesia during labour and delivery and the initiation and continuation of

effective breastfeeding. To further explore the quality of breastfeeding and predictive

value of breastfeeding assessment at8-I2 hours of age in determining continuation and

quality of breastfeeding at 4 weeks postpartum, four secondary hypotheses were also

tested. Through statistical analysis, significant or non-significant relationships were

determined.

Hypothesis #1

Healthy term infants of mothers who received epidural analgesia will demonstrate

less effective breastfeeding at 8-12 hours of age when compared to infants whose

mothers received no analgesia. This first hypothesis was analyzedusing two methods.

According to the definition of terms outlined earlier, effective breastfeeding was defined

using the LAC components of the LATCH-R Assessment Tool. Infant contribution to the

effectiveness of breastfeeding were determined by, "L" (latch), ..4,' (audible swallows),

and "C" (comfort of the mother). Effective breastfeeding \¡ias defined by LAC:6 while

ineffective breastfeeding was defined as LAC <6. As the dependent variables were

categorical, effective versus not effective breastfeeding, the Chi-square test was utilized.
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" The Chi-square test is used when we have categories of data and hypotheses concerning

the proportion of cases that fall into the various categories" (Polit & Hungler,1999,

p. a87).

The breastfeeding abilities of the 115 infants enrolled in the study were assessed

at 8- 12 hours of age using the LATCH-R Tool. The observations showed that less

infants born to women who received epidural analgesia breastfed effectively compared to

infants whose mothers received no analgesia during labour and delivery. The difference

was not statistically significant (X2:1,.33, dÈl, p:.248) Results are presented in

TableT.

Table VII

Comparison between Epidural and No-analgesia Group

(.Breastfeeding and Neurobehavioral Status at 8-12 hours of Age)

Group

No-analgesia Epidural
N:63 N:52

p-value
n (%) n (%) x"' df 2-sided

Effective breastfeeding (LAC:6)' 3I (49.2) 20 (38.5) 1.33 I .248

Neurobehavioral status (vigorous) b 22 (34.9) 17 (32.7) 0.06 1 .802

Note. uHypothesis #1, "Hypothesis #3

The same hypothesis was also tested using the Mann-Whitney U Test.

"The Mann-Whitney U Test is a non-parametric procedure for testing the difference

between two independent samples when the dependent variable is measured on an ordinal
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scale" @olit & Hungler, 1999, p. a8\. The total LAC score ranges from 0 (no latclr, no

audible swallow, and severe maternal discomfort) to 6 (latch achieved, audible swallow,

and no maternal discomfort) The statistical test was based on the assignment of ranks to

the two groups of measure that were then compared. Although infants born to mothers

who received no analgesia scored higher than those born to mothers who had epidural

during labour and delivery, the difference \¡/as not statistically significant (p:209).

Details are presented in Table 8.

Table VIII

Breastfeeding at 8-12 hours of Age: Rank Order Comparison between Epidural and

No-analgesia Group

Group

No-analgesia Epidural
N:63 N:52

M (sD) M (sD)

Mann-Whitney U p-value
2-tatled

LAC score (0-6)

Mean Rank

Sum ofRanks

4.e4 (t.33)

61.36

3865.50

4.6e (1.28)

53.93

2804.50 1426.50 .209

Based on the two statistical analyses, the findings of this study do no support the

hypothesis that healthy term infants of mothers who received epidural analgesia will

breastfeed less effectively at 8-12 hours of age when compared to infants whose mothers

received no analgesia.
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Hypothesis #2

Healthy term infants of mothers who received epidural analgesia will be more

likely to stop breastfeedin gby 4 weeks of age when compared to infants whose mothers

received no analgesia. To test this hypothesis, the proportion of infants in the epidural

group and control group were compared in the type of feeding used during the 4 weeks

postpartum follow-up. The mothers were asked if they were breastfeeding, bottle

feeding, or doing both. Those who were exclusively breastfeeding or doing both breast

and bottle-feeding were grouped together as the "still breastfeeding" group. Eighty-one

percent of infants from the no analgesia group and 86.3Yo infants from the epidural group

were still breastfeeding at 4 weeks. Using the Chi-square Test, the difference between

the two gfoups was not statistically significant (72: .575, df : 1, p : .448). Reported

feeding methods at 4 weeks postpartum are presented in Table 9. The results of this

study did not support the hypothesis that healthy term infants of mothers who received

epidural analgesia will be more likely to stop breastfeeding by 4 weeks of age when

compared to infants whose mothers received no analgesia'
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Table IX

Breastfeeding Information in the First Four Weeks Postpartum

Group

No-analgesia Epidural

n (%) n(%) x2
p-value

df 2-sided

Feeding Method at 4 Weeks

Breast

Bottle

Both

Still Breastfeeding'

Breastfeeding Problem in Hospital b

Breastfeeding Problem at Home

Breastfeeding Problem at 4 Weeks"

30 (s8.8) r.04 2 .s94

7 (r3.7)

14 (27.s)

44 (86.3) 0.s8 L .448

23 (4s.1) r.22 | .269

39 (76.s) 3.36 | .067

1r (25.0) 0.40 | .s28

38 (60.3)

12 (re.o)

13 (20.6)

s1 (81.0)

22 (34.e)

38 (60.3)

10 (1e.6)

Note. uHypothesis #2; oHypothesis #5; 'Hypothesis #6

Hypothesis #3

Healthy term infants of mothers who received epidural analgesia will be less

vigorous in the neurobehavioral response at 8-12 hours of age, when compared to infants

whose mothers received no analgesia. This hypothesis was tested using two statistical

analyses. The parametric approach of independent, one-tailed, t-test was used. The mean

NACS score for infants born to mothers who received epidural was lower compared to

infants whose mothers received no analgesia. Details are presented in
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Table 10. However, the diffFerence was not statistically significant (t: -1 .21, dF95.95,

p:.1 l5). This hypothesis was also analysed using the non-parametric approach using

Chi-square test, after recoding the NACS scores to dichotomous variable (vigorous and

non-vigorous). According to the authors of NACS, babies with score of 35 and greater

were considered vigorous (Amiel-Tison et al., 1982). Infants who scored less than 35

were considered non-vigorous. The proportion distribution showed that there were less

infants born to women who received epidural who scored 35 or greater (vigorous) in

NACS than infants born to women who had no analgesia during labour and delivery. The

test showed that the difference between the two groups was not statistically significant

(x2: .063, df :1, p:.802). Details are presented in Table 7. Study findings did not

support the hypothesis that healthy term infants of mothers who received epidural

analgesia would be less vigorous in the neurobehavioral response at 8-12 hours of age,

when compared to infants whose mothers received no analgesia.
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Table X

Comparisons Related to NACS Total scores

Group

Variable

No-analgesia
N:63

M (sD)

Epidural
N:52

M (sD)
p-value
1-taileddf

NACS total score u 33.08 (2.73) 32.37 (3.46) -1.2t 95.95 .115**

Group

LAC:6
N:51

M (sD)

LAC<6
N:64

M (sD)

NACS total score 
b 34.24 (2.s8) 31.s8 (2.e6) 5.06 113 .000*

Group

Stopped
Breastfeeding

at 4 weeks
N:19

Still
Breastfeeding

at 4 weeks
N:95

NACS total score " 31.68 (3.es) 32.94(2.86) -1.32 2r.94.101**

Breastfeeding
with difficulty
at 4 weeks

N:21

Group

Breastfeeding
with no difficulty

at 4 weeks
N:74

NACS total score o 3r.s7 (3.03) 33.32 (2.71) z.ss e3 .006+

Note. "Hypothesis # 3; bHypothesis 
fÉ4 (a); q Hypothesis #a þ); t Equal variances

assumed; *xEqual variances not assumed.
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Hypothesis #4

Part (a) of the fourth hypothesis, that neonatal neurobehavioral ability will be

positively related to effectiveness of breastfeeding at8-I2 hours of age was tested. To

test this hypothesis, two methods of inferential statistics were utilized. When using the

raw scores in the LAC (0-6) with the NACS scores, Spearman's rho tested for

correlation. Correlation was significant at .01 level (one-tailed) with correlation

coefficient of .475 (see Table 11). Using the nominal level of measurement for effective

breastfeeding (LAC:6 as effective, and LAC<6 as non-effective) with the NACS total

score, independent, one-tailed, t-test was used. Infants who breastfed effectively also

achieved higher score in the NACS compared to infants who did not breastfeed

effectively at8-12 hours of age. The difference between the two groups was statistically

significant (t:5.059, dFl13, p: .000). Details are presented in Table 10. Thus, the

hypothesis that neonatal neurobehavioral ability will be positively related to effectiveness

of breastfeeding at 8-12 hours of age was supported by the findings of this study.
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Table )il

at 8-12 Hours Age

Effective
Breastfeeding

Neurobehavioral
Status

Spearmans
rho

Effective
Breastfeeding
(LAC score)

Neurobehavioral
Status

C{ACS score)

r
sig.
N

(l+ailed)
1.00

115

.474'"
.000
115

C score ACS score

.474*
.000
11s

1.00

115

r
sig
N

(1-tailed)

Finaþ, the second part of the fourth hypothesis, that neonatal neurobehavioral

abitþ at B-12 hours of age will be positively related to continuation of breastfeeding and

absence of breastfeeding difficulty at 4 weeks of age, was tested. To test this hypothesis,

two methods of inferential statistics were utilized. When using the NACS scores, with

the categories of still breastfeeding, stopped breastfeeding, breastfeeding with difficulty

(s), and breastfeeding with no difficulty at 4 weeks of age, independent, one-tailed, t-test

was used (see Table 10). Infants who were still breastfeeding at 4 weeks of age had

higher mean NACS total score at 8-12 hours of age, than those who already stopped

breastfeediîg at 4 weeks. The difference in mean scores was not statistically significant

(t:-1.32, IÈ:ZL 94, p:.101). Mothers who reported breastfeeding with no difficulty at 4

weeks postpartum were those mothers of infants who had higher mean NACS total score

at B-12 hours of age compared to mothers who reported breastfeeding with difficulty (s)

at 4 weeks postpartum. The difference in mean scores was statistically significant
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(t:2.55, dÈ93, p:.006). When using the categories of vigorous and non-vigorous of

NACS with the categories of still breastfeeding, stopped breastfeeding, breastfeeding

with difficulty (s), and breastfeeding with no difficulty (s) at 4 weeks of age, Chi-square

test was utilized. The proportion of infants who were still breastfeeding at 4 weeks of

age was greater for those who tested vigorous (n:32,84.2Yo), than for those who tested

non-vigorous (n:63, 82.9%) on the NACS at8-12 hours of age. The difference was not

statistically significant (X2:.03, dFl, p:.859). The proportion of mothers who repofed

breastfeeding with no difficulty at 4 weeks postpaftum was greater for those whose

infants tested vigorous (n:28, 87.5o/o), than for those who tested non-vigorous (n:46,

73.0%) on the NACS at8-12 hours of age. The difference was not statistically

significant (a2:2.59, dÈl, p:.125, Fisher's Exact Test). Therefore, Hypothesis #4 (b)

was partially supported. Neonatal neurobehavioral ability at 8-12 hours of age is not

related to continuation of breastfeeding at 4 weeks of age. The result of the t-test showed

that neurobehavioral ability at 8-12 hours is positively related to the absence of

breastfeeding difiñcuþ at 4 weeks of age. However, this was not supported by the

Chi-square test analysis.

Secondary Hypotheses

The fifth hypothesis was: Healthy term infants and their mothers who received

epidural during labour and delivery will be more likely to have breastfeeding difficulties

in hospital when compared to infants and their mothers who had no analgesia. This

hypothesis was tested using Chi-square Test. Data were obtained from the results of the

follow-up phone call at 4 weeks postpartum. Breastfeeding difüculty was indicated when

the mothers responded yes to having breastfeeding problem (s) in the hospital.
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More mothers in the epidural group (45.1,%) reported having breastfeeding difficulties in

hospital compared to mothers in the no-anaþesia group (34.9%). Details are presented in

Table 9. However, inferential testing did not support the hypothesis that healthy term

infants and their mothers who received epidural during labour and delivery will be more

likely to have breastfeeding difficulties in hospital when compared to infants and their

mothers who had no analgesia.

The sixth hypothesis tested was that mother and baby dyads is the epidural group

will be more likely have breastfeeding difficulties at 4 weeks postpartum when compared

to mother and baby dyads in the no-analgesia group. The Chi-square Test was used to

analyze the results for this hypothesis (see Table 9). Of the 114 participants who were

able to complete the 4 weeks postpartum follow-up portion of the study, 95 were still

breastfeeding (either exclusively or in combination with bottle-feeding). Of the 44

women in the epidural group who were still breastfeeding, 25%o reported continued

breastfeeding difficulties at 4 weeks postpartum. Of the 51 women who were still

breastfeeding in the no analgesia group, T9.6% reported continued breastfeeding

difficulties at 4 weeks postpartum. The difference was not statistically significant

(y2 : .399, df :1, p: .528). Therefore, the hypothesis that mother and baby dyads in the

epidural group are more likely to have breastfeeding difficulties at 4 weeks postpartum

than mother and baby dyads in the no-analgesia group was not supported by the findings

of this study.

The seventh hypothesis was that mothers who received epidural analgesia will

evaluate the breastfeeding session at 8 to 12 hours postpartum less positively than

mothers who received no analgesia. Following the breastfeeding observation at8-12
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hours postpartum, mothers were asked how they felt about the breastfeeding session.

Their response choices were not pleased (0), somewhat pleased (1), pleased (2), or very

pleased (3). Due to the non-parrimetric nature of the variable in question, the Mann-

Whitney U Test was used for this hypothesis. Although there was a trend toward mothers

who did not receive any analgesia during labour and delivery to evaluate their

breastfeeding more positively than the mothers from the epidural grouP, the difference

was not statistically significant (p:.226). Results are presented in Table 12. The study

results did not support the hypothesis that mothers who received epidural analgesia will

evaluate the breastfeeding session at 8-I2 hours postpartum less positively than mothers

who received no analgesia.

Table )ilI

Maternal Evaluation of Breastfeeding Session at 8-12 hours Postpartum

Group

No-analgesia Epidural

N:63 N:52
p-value

Mann-Whitnev U 2-tailed

Maternal Evaluation

Mean Rank

Sum ofRanks

1439.50 .226

The final hypothesis tested in this study was: Effective breastfeeding at 8-12

hours of age will be a positive predictor of effective breastfeeding at 4 weeks of age.

Ninety-five study participants were still breastfeeding at 4 weeks. The proportion of

M:2.23

61.15

3852.s0

M:0.45

54. 18

2817.50
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infants in the effective breastfeedi ng at 8-T2 hours of age (n:44) who were still

breastfeeding and had no breastfeeding difficulties at 4 weeks was 81.8olo (n:36). Of the

51 infants who did not breastfeed effectively at8-12 hours of age, 74.5yo (n:38) were

still breastfeeding and had no breastfeeding diffculties at 4 weeks of age. More infants

from the effective breastfeeding group at8-12 hours of age were breastfeeding with no

difficulties at 4 weeks, compared to infants who did not breastfeed effectively at 8-I2

hours of age. However, the difference was not statistically significant (A2:9.73, df :1,

p: 392). Therefore, the hypothesis that effective breastfeeding at 8-12 hours of age is a

positive predictor of effective breastfeeding at 4 weeks of age, was not supported by the

findings of this study.

Accounting for Confounding Factors

As outlined in the literature review, there are many factors that determine

initiation and continuation of breastfeeding. These factors were considered in the final

analysis of the study variables. Some of these variables may have real effect on the

dependent variables and others may have no significance at all. Therefore, to determine

which (if any) of the variables had a genuine relationship with the dependent variables, to

determine the strength and nature of the relationship, and to make sense of the multiple

influences that may have been present in the study, multiple regression and logistic

regression were utilized.

The backward, stepwise multiple regression was used to determine which known

predictor variables had the greatest influence on the LATCH-R scores obtained during

the observed breastfeeding session at 8-12 hours postpartum. With the backward,

stepwise solution all known predictor variables were entered in the equation and the least
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influential variable was dropped at every step. Known predictor variables entered into the

analysis were: (a) maternal age, (b) education, (c) marital status (married/living with

paftner versus single), (d) smoker status, (e) total prior breastfeeding experience in

weeks, (f¡ infant gestation in weeks, (g) epidural use, (h) supplementation or

complementation prior to observed feeding, (i) racial background (Caucasian versus all

other racial backgrounds), û) parity (nulliparity versus multiparity), (k) income

(<$25,000 versus $25,000 and higher), and (l) NACS total score. The final step showed

that NACS total score and nulliparity accountedfor 29.TYo of the variance (Ñ:.292,

p:.000) in LATCH-R scores (see Table 13). There was a positive relationship between

NACS total scores and LATCH-R scores, which indicate that the higher the NACS total

score, the higher the LATCH-R score. There was a negative relationship between

nulliparity and LATCH-R scores, which indicate that nulliparas had lower LATCH-R

scores.
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Table )ilII

Multiple Regression for LATCH-R (Final Steps in Baclaryard, Stepwise Solution)

B SEB Beta

95olo Confi dence Interval
for B

Upper Lower

Step 10

(Constant)

Gestation in weeks

NACS total score

Nulliparity

Step I 1

(Constant)

NACS total score

Nulliparity

-5.41

0.18

0.26

-t.12

1.46

0.27

-1.16

5.55

0.14

0.05

0.35

1.65

0.05

0.35

011

0.43*

-0.27*

0.44*

-0.28*

-16.41

-0.10

0.16

-1.80

-1.82

0.17

-1.84

s.60

0.46

0.36

-0.43

4.73

0.37

-0.47

Note. R':0 303 for step 10; ft': 0.292 for step 11; * p<.05.

The prediction equation based on the result is:

LATCH-R score: 1.46+ 0.27 (NACS total score) - 1.16 (if nullipara)

When the dependent variable has only two possible outcomes, logistic regression

is used to determine which independent variable affects the probability of particular

outcome (l.lorman & Streiner, 1997). The backward, stepwise logistic regression was

used to determine which variables affected the probability of having ineffective

breastfeeding (LAC<6) at 8 to 12 hours of age, and breastfeeding difficulties at four

weeks of age. Based on factors identified in the literature, the same variables entered in
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the multiple regression for LATCH-R were included in the logistic regression to

determine which variables significantly affected breastfeeding at 8-12 hours. To

determine the factors which significantly affected breastfeedin g at 4 weeks of age, the

LAC score (ineffective versus effective) was also added in the equation' Logistic

regressions to determine the two outcome variables were also done without using NACS

total score as it was already shown to be highly correlated with effective breastfeeding

when tested as hypothesis 4. Details are presented in Table 14.

Table )ilV

95%o Confi dence Interval
Odds Ratio

With NACS

Step 1

Age
Total education in Years
Marital status (single)

Smoker status

Tota-l breastfeeding exPerience

Gestational age

Epidural
NACS total score

Supplementation
Non-Caucasian
Nulliparity
Income
Constant

1.08 0.97
0.87 0.71

1.3s 0.22
1.46 0.r7
1.00 0.99
0.75 0.47
r.93 0.68

*0.70 0.58
0.50 0.02
0.68 0.24
1.35 0.41

1.24 0.30
x3.3Jþ+09

0.08
-0.13
0.30
0.38

.00
-0.29
0.66

-0.36
-0.69
-0.39
0.30
0.22

22.85

t.22
1.07

8037
12.80

1.01

1.19

0.83
I 1.06

1.94
4.42
5.17

Step 12

NACS total score

Constant

-0.35 *0.77

tT.7l *121464.04
0.60 0.83
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Without NACS

Step I
Age
Total education in years

Marital status (single)
Smoker status
Total breastfeeding experience
Gestational age

Epidural
Supplementation
Non-Caucasian
Nulliparity
Income
Constant

0.08
-0.13
0.06

-0.05
-0.00
-0.36
0.78
0.02

-0.22
0.20
0.36

13.36

1.09
0.88
1.07

0.96
1.00
0.70
2.r9
1.02
0.81
r.22
1.44

634583.95

0.98
0.73
o.2I
0.18
0.99
0.47
0.86
0.05
0.32
0.42
0.39

t.2l
1.06
5.37
5.1 1

1.01
1.05

5.57
20.t2
2.04
3.57
5.26

Step 10

Gestational age

Epidural
Constant

Step 11

Gestational age

Constant

Controlling for only 4 variables
Age
Education
Gestational age
Epidural
Constant

-0.39 *0.68

0.61 1.83

15.22 *4078189.2

-0.34
13.53

0.07
-0.13
-0.36
0.81

13.79

0.71
7s0575.38

1.07
0.88
0.70
2.2s

970544.33

0.47
0.82

0.50

0.99
0.76
0.48
0.98

0.99
4.10

r.02

1.12
r.02
r.o2
5.17

Note. * p ..05

When controlling for variables including NACS total score, Step I showed that

only NACS total score had a significant effect on effective breastfeeding. The final step

showed that higher NACS score has a protective effect on ineffective breastfeeding at
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8-12 hours of age. Results indicate that for every point increase in the NACS score, the

risk for ineffective breastfeeding at 8-12 hours of age is reduced by 29%. When NACS

total score was excluded from the equation, logistic regression showed that gestational

age has a negative relationship \¡iith ineffective breastfeeding atg-l} hours of age.

Therefore, higher gestational age has a protective effect on ineffective breastfeeding at

8-12 hours of age. The result indicates that with each week added to gestation, infants

are29Yo less likely to have ineffective breastfeeding. Interestingly, one of the steps in the

logistic regression showed that epidural use was nearly as significant as gestational age.

Adjusting for maternal age, education, and gestational age, epidural use increases the

odds of ineffective breastfeeding at 8-12 hours of age by 2.25 to 1 (95yo CI:0.9g, 5.17).

Results are shown in Table 14.

In testing for risk factors associated with breastfeeding difficulties at 4 weeks of

age, results showed that there \¡/as a negative relationship between total prior

breastfeeding experience and breastfeeding difficulties at 4 weeks. When NACS was

included in the regression, it also showed a negative relationship with breastfeeding

difficulties at 4 weeks of age. Findings outlined in Table 15 indicate that for every week

added to prior breastfeeding experience, breastfeeding difficulties at 4 weeks is 2%o less

likely to occur. Results also indicate that for every point increase in the NACS score. the

risk for breastfeeding difficulties at 4 weeks is reduced by ls%.

Recognising the effects of other independent variables is significant. Accountins

for confounding factors may clarify the findings of statistical testing of the study

hypotheses.
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Table XV

Logistic Regression for Breastfeeding Difficulties at 4 weeks of age

95olo Confi dence Interval
Odds Ratio

Variable Odds Ratio Lower Upper

With NACS

Step 1

Income
Marital status (single)
Racial background (non-

Caucasian)
Smoker status
Prior breastfeeding experience
Nulliparity
Gestational age
Epidural
Supplementation
NACS total score
Ineffective breastfeeding (LAC<6)
Education
Age
llnncf enf

Step 12

Prior breastfeeding experience
NACS total score
Constant

Without NACS

Step 12

Prior breastfeeding experience
Constant

-0.21
2.07
0.1 1

-0.18
-0.03
-0.62
-0.03
-0.33

-5.581
-0.22
-0.11
0.11
0.02
5.95

-0.02
-0.20

5.657

-0.02
-0.65

0.76
7.91

1.11

0.84
*0.97

0.54
0.98
0.72
0.00

*0.80

0.89
1.11

1.02
385.43

0.98
*0.82

286.T6

x0.98

0.52

0.10
0.67
0.29
0.05
0.94
0.10
0.56
0.21
0.00
0.64
0.25
0.85
0.88

0.96
0.68

0.96

1.00
0.99

1.00

5.83
92.85
4.30

14.76
1.00
2.80
1.70
2.49

3.358+16
1.00

3.20
1.46
1.20

Note. *p<.05
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Summary

The first part of this chapter presented a summary of the demographic and

childbirth information of the women and infants enrolled in the study. The information

included maternal data such as age, income, educatio4 and breastfeeding history. Labour

and delivery information obtained from charts included information about the number of

pregnancies and live births for each of the participants, the duration of each stages of

their labour, and labour and delivery use of epidural. Data about the infant were also

collected as part of the demographic and childbirth history information. These included

sex, birth weights, and Apgar scores. Results of the breastfeeding observation and

neurobehavioral testing of all infants at 8-12 hours of age were briefly included. Greater

details were provided on the hypotheses testing section ofthis chapter. Results from the

Breastfeeding follow-up Information \ryere also presented with focus on breastfeeding

difficulties experienced in the hospital and at home, breastfeeding support, breastfeeding

frequency and intentions, and suggestions from study participants on how breastfeeding

experience may be improved in hospital and/or in the community.

The study hypotheses were then tested using inferential statistics. The findings of

this study supported one of the primary hypotheses. That is, neonatal neurobehavioral

ability will be positively related to effectiveness of breastfeeding at 8-12 hours of age

(Hypothesisll4, a), and absence of breastfeeding difficulty at 4 weeks of age (Hypothesis

#4,b). The first hypothesis that healthy term infants of mothers who received epidural

analgesia will breastfeed less effective at8-12 hours of age when compared to infants

whose mothers received no analgesia was not supported. In addition, the third hypothesis

that healthy term infants of mothers who received epidural analgesia will be less vigorous
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in the neurobehavioral response at 8-12 hours of age, when compared to infants whose

mothers received no analgesia was not supported by the findings of this study. The

results did not support the second hypothesis that healthy term infants of mothers who

received epidural analgesia will be more likely to stop breastfeeding by 4 weeks of age

when compared to infants whose mothers received no analgesia. Also, one part of the

fourth hypothesis which states that neonatal neurobehavioral ability at8-12 hours of age

will be positively related to continuation of breastfeeding at 4 weeks of age was not

supported by the results of this study.

The secondary hypotheses also lacked support from this study. This study did not

support the hypothesis that healthy term infants and their mothers who received epidural

during labour and delivery will be more likely to have breastfeeding difficulties in

hospital when compared to infants and their mothers who had no analgesia. The results

also showed that mother and baby dyads is the epidural group are not more likely to have

breastfeeding difficulties at 4 weeks postpartum when compared to mother and baby

dyads in the no-analgesia group (Hypothesis #6). The hypothesis that mothers who

received epidural analgesia will evaluate the breastfeeding session less positively than

mothers who received no analgesia at 8-12 hours of age was not supported. Finally, the

hypothesis that effective breastfeeding at8-12 hours of age is a positive predictor of

continued effective breastfeeding at 4 weeks of age, was not supported by the findings of

this study.

Equally important to hypotheses testing is identifying other independent variables

thaf may have relationship with the dependent variables. The results of testing for
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confounding factors were included for better understanding and interpretation of the

findings of this research.
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CHAPTER V

Discussion

This study was designed to examine the relationship between epidural analgesia

analgesia during labour and delivery and the initiation and continuation of effective

breastfeeding. The theoretical frameworks that guided this study were the Mutual

Regulation Model by Tronick (19s9), and the Skill Theory (Fisher & Hoga4 1989).

The application of the Mutual Regulation Model addressed the dyadic relationship

between mother and her fetus during pregnancy as well as the relationship between

mother and her infant during breastfeeding. Gven that breastfeeding is also a process

affected by infant capabilities to perform the necessary skills to effectively breastfeed, the

Skill Theory was applied,

The 115 mother and baby dyads who participated were separated into two study

groups which were the epidural analgesia group (n:63) and the no-analgesia group

(n:52). Data based on the Demographic and Childbirth History information" results of

the neonatal neurobehavioral testing using NACS and breastfeeding observation at g-12

hours of age using the LATCH-\ maternal evaluation of the breastfeeding, and self

report information obtained during the 4 weeks postpartum follow-up phone call were

analyzed using descriptive statistics and inferential statistics. Hypotheses testing through

statistical analysis were carried out to demonstrate any relationships between variables.

In this chapter, the results of the study are discussed in relation to previous

literature. Results of hypothesis testing are also addressed in relation to the theoretical

framework of this study. Finally, the strengths and limitations of the study, implications

for practice, and recommendations for fi.lture research are discussed.
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Hypotheses Testing

A greater proportion of healthy term infants (61.5%) of mothers who received

epidural during labour and delivery did not breastfeed effeøively (LAC <6), compared to

the infants (50'8%) whose mothers received no analgesia. In addition, using a statistical

analysis based on ranked orders of LAC scores, infants in the epidural group scored

lower than infants in the no-analgesia group. However, these differences \¡/ere not

statistically significant. Therefore, the findings of this study did not support the first

hypothesis that healthy term infants of mothers who received epidural analgesia will

demonstrate less effective breastfeeding at }-lzhours of age when compared to infants

whose mothers received no analgesia.

The results of this study are similar to the findings of earlier research by Reid and

Ly (200I) which showed that ultraJow dose epidural analgesia does not influence

immediate breastfeeding behavior or success. The earlier study was a prospective, single

blinded observation that looked at breastfeeding during immediate postpartum period and

at 4 weeks, which is similar to this study. Beyond these similarities, further comparison

can not be made as the earlier study used a different breastfeeding assessment tool,

IBFAT, whereas this study used the LATCH-R tool. The study groups in the earlier

research and this research are different in that the epidural group had different types of

epidural solution and duration of use. The groups also differed in that the earlier study

combined those who had inhalation analgesia with their non-epidural group. By using

Chi square test, IBFAT scores were not found to be different between the two groups

(p:0.848).
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In contrast, another study using the IBFAT by Riordan et al. (2000) found a

significant difference in the mean IBFAT scores between unmedicated and medicated

groups (epidural only, intravenous na¡cotics, and combination epidural and intravenous

analgesia)' In comparing the groups, the no labour analgesia group had significantly

higher total score on readiness to feed, rooting, fi*irrg and suckling (mean: l l.l)
compared to the other groups (mean: g.5) at significance level p <.0001.

The study by Riordan et al. (2000) was also prospective, and multisite similar to this

present study' Both studies were unable to control for dosage of labour medications

given to mothers and duration of drug administration. The earlier research had 4study

groups' two of which were similar to this study's groups. Again it is difficult to compare

the two studies due to differences in breastfeeding assessment tools used, epidural

solutions used, and duration of epidural use. The two studies were also different in when

the breastfeeding observations were carried out. In the study by Riordan et al. (2000),

observations ranged from l-50 hours of age (M:10.7) whereas this present study limited

the eligibility criteria to infants who could be observe d at g-r2hours of age. The actual

age of infants in the study ranged from g.0 r to r2.4g hours (M: 9 .7 , SD: r .2).

The 115 mothers and infants separated into two study groups u/ere not statistically

different in almost all demographic and childbirth informatioq as outlined in the previous

chapter' However, the mothers in the two study groups were statistically different in age,

total breastfeeding experience, gravity and parity, and duration of first and second stage.

Although the two groups of infants were shown to differ significantly in their arterial pH,

and venous pH levels, neither group had cord gas values outside the norm that might

indicate that one group was stressed compared to the other. This is important because the
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two study groups significantly differed in the duration of first stage and second stage of

labour. The results of this study found that the epidural group had longer first stage

(M: 723.71 minutes, SD:387.95) and second stage labour (M:73.98 minutes,

SD:61.50) compared to the no-analgesia group at first stage (M:380.14, SD:395.15)

and second stage (M:23.48, SD:3 6.79). The literature review touched on the stress

imposed on the mother and their fetus during labour and delivery, especially when the

duration of labour is long (cheek et al., 1994; King,1997;Lowe, r996; vincent &

Chestnut, 1998). However, the infants did not differ in their Apgar scores, use of oxygen

by mask, or use of positive pressure ventilation, indicating that neither group was more

stressed or required more care than the other. Also, time of the breastfeeding assessment

did not significantly differ between the two groups. This apparently homogenous group

of infants, differed mainly in the study group they belonged to, and did not show any

significant difference in their ability to breastfeed effectively during the 8-12 hours of

their lives.

Why was the difference between healthy term infants of mothers who received

epidural analgesia and infants whose mothers received no analgesia in their ability to

breastfeed effectively at8-12 hours of age not statistically significant?

A possible explanation takes the discussion to the analysis of the study

instrument. The study used a modified LATCH breastfeeding assessment tool developed

by Jensen et al., (1993). Adams & Hewell (1997) found high interrater reliability

(85.7-100%) among lactation consultants using the LATCH tool. Riordan et al. (2001)

found significant correlation between mothers' rating of how well she thought

breastfeeding went (O:not at all well to 3: very well) and evaluators' LATCH scores
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(n:132, r:0.56, p:.001), thus, supports construct validity of the tool. In this present

study, there was significant correlation between mother's perception of how well she

thought breastfeeding went (O:no pleased to 3:very pleased) and evaluators' LAC scores

(n:115, r:.52, p: 01).

"The reliability of an instrument is the degree of consistency with which it

measures the attribute it is supposed to be measuring", (Polit & Hungler,1999, p. all).

According to Polit and Hungler (1999), testing for reliability coefficients is an important

indicator of the quality of a quantitative measure. They also state that a measure that is

unreliable interferes with an adequate testing of a research hypothesis. "If data fail to

confirm a research prediction, one possibility is that the measuring tools were

unreliable-not necessarily that the expected relationships do not exist", (Polit &

Hungler, 1999, p.416). Although the reliability of the LATCH tool has been tested

before, the modified use of the tool, that is, LAC and LATCH-R, were not. The test for

Cronbach's alpha, which measures internal consistency for LAC, LATCH-R and LA in

this study resulted in reliability coefficients of 0.65. 0.62, and 0.90 respectively.

According to Polit and Hungler (1999), coefficients of 0.80 or greater are more desirable

in making groupJevel comparisons, such as in this present study. Therefore, to see

whether the LA measure with its high reliability coefficient would produce a different

result from the study findings, it was used to examine the difference in breastfeeding

effectiveness between the two study groups. The results showed that difference between

the epidural group and no analgesia group was not statistically significant (y2= 1.58,

dFl, p= .282).
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The question then comes to, whether the instrument was sensitive enough to

discriminate between different individuals. As the scoring criteria set out for each

category were clear (e.g. latched, need help to keep latch, or did not latch, swallows heard

or not heard, there is pain or no pain), it is reasonable to say that the instrument was

sensitive to distinguish differences between individuals. As the LATCH-R assessment

tool is observational, measures are subject to the effects of different factors. However,

because only the infant contribution was being measured with LAC, reactivity and

response-set bias should not apply. That is, infants at 8-12 hours of age do not have the

ability to know that they are part ofa study and therefore, could not chose to present a

favorable image. However, transitory personal factors, such as stress, and effect of

labour medication, could have altered infant behavior. Keeping the investigators blinded

to participants' use or non-use of epidural during labour and delivery eliminated observer

bias.

The sample had sufficient power to detect medium effect size between groups.

However, if the effect size was small, the sample size may have been inadequate to detect

a difference.

It is important to note at this point that the epidural group used a wide range of

epidural solutions (a total of 7 different solution mixtures). There was also a wide range

in duration of use from initiation of the epidural continuous infusion to time of delivery

(rangr1l to 1017 minutes), and also the amount of epidural solution infused

(range: 5.33 to 196.25 ml.). Most drugs including anesthetics readily cross the placenta.

Two of the four factors that influence placental transfer are the concentration of free

drugs in maternal blood, and the physiochemical characteristics of local anesthetic itself
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(Briggs, 2002; Santos et al, 1994; Santos & Finster, 2002). Maternal blood

concentration of drugs is determined by the dose, the site of administratio4 metabolism

and excretion, and effects of adjuvants (Santos et a1., 1994; Santos & Finster, 2002).

According to Santos et al. (1994), for a given local anesthetic, the maternal blood

concentration determines fetal drug exposure. Therefore, the higher dose led to higher

maternal and fetal blood concentration. The dose related effect is difficult to apply

because the study did not control for the dose received by the participants. In this study,

there were 7 combinations of epidural solutions. The two types of anesthetics

(Bupivacaine and Ropivacaine) have different physicochemical characteristics. Most

epidural solutions in the study contained an opioid, Fentanyl. The addition of

Epinephrine enhance analgesia and delay the uptake of drug from the site of

administration (deJong,1994; Santos et al., 1994; Stoelting, 1987). In this study, not all

epidural solutions contained Epinephrine. Because of this variety of epidural solutions

used, duration of epidural use, and volume infused, the homogeneity of the epidural

group is questionable. The statistically non-significant finding of this study may be

related to the lesser effect of epidural for some infants who received minimal dosage of

epidural solution. It is possible that only those who had stronger concentrations or larger

volume of epidural solutions could show the effects of epidural if any on their abilities to

breastfeed effectively 8-12 hours of age.

Finally, the effects of known predictor variables need to be recognized to better

understand why a statistically significant difference was not achieved in the testing of the

first hypothesis. Statistical analysis using logistic regression showed that early

gestational age has a negative relationship with effective breastfeeding at 8-12 hours of
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age. According to MacMullen and Dulski (2000), physiologic factors such as

prematurity interfere with suck and swallow coordination necessary for feeding.

Prematurity is related to delayed ability to initiate breastfeeding (Furman et al., 1998;

Martell et al., 1993; MedoflCooper & Ray, 1995). This follows that those who are only

37 weeks are less mature in their sucking, and swallowing ability than those who are

older in gestation. Gestational age of infants in the study ranged from37 to 41 weeks.

One of the steps in the logistic regression showed that epidural use was nearly as

significant as gestational age as a risk factor for ineffective breastfeeding at 8-12 hours of

age. Adjusting for maternal age, education, and gestational age, epidural use was shown

to increase the odds of ineffective breastfeedine at 8-12 hours of ase 2.25 fold

(95% CI:0.98, 5.17).

The results of this study also did not support the second hypothesis that healthy

term infants of mothers who received epidural analgesia during labour and delivery will

be more likely to stop breastfeeding by 4 weeks of age when compared to infants whose

mothers received no analgesia. Eighty-one percent of infants from the no analgesia group

and 86.3o/o infants from the epidural group were still breastfeeding (either exclusively or

in combination with bottle-feeding) at 4 weeks. The difference between the two groups

l¡ias not statistically significant.

The result of the present research confirms the findings of Riordan et al. (2000).

The study by Riordan et al. (2000) compared 129 infants' feeding ability using the Infant

Breastfeeding Assessment Tool (IBFAT) in the immediate postpartum. Participants were

also called at about 6 weeks postpartum and asked about the length of breastfeeding. The

proportion of participants who were successfully contacted in the unmedicated and the
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medicated groups were similar. Breastfeeding duration was defined as the postpartum

week in which the mother had not breastfed in the past 24 hours and did not intend to

breastfeed the baby further. The researchers found that mothers who had no labour pain

relief medication did not breastfeed significantly longer than those who had analgesia.

It is important to note that the researchers did not separate the mothers who had epidural

only from all other types of medication used during labour.

In this study, the data used to test this hypothesis was obtained by using selÊ

reports at 4 weeks postpartum. The lack of support for the study hypothesis may be

related to the risk of using this kind of data collection. SelÊreports can be affected by

bias either from the interviewer or from the respondents. There is a risk for respondents

to distort their responses. In regards to the question of are you bottle-feeding,

breastfeeding or both, there might be a participant's tendency to present a favorable

image of herself. The social desirability response bias is the tendency of some

individuals to misrepresent their responses consistently by giving answer that are in line

with prevailing social mores @olit & Hungler, T999). Because breastfeeding is the

preferred and promoted way of infant feeding, some mothers may not want to admit that

they have switched to bottle-feeding. Switching to bottle-feeding may represent a failure

to them and may not want this to be known. Because the participants knew the purpose

of the study, their beließ about epidural use, either in favour for or against, may have

influenced their responses.

The third hypothesis that healthy term infants of mothers who received epidural

analgesia will be less vigorous in their neurobehavioral response at 8-12 hours of age,

when compared to infants whose mothers received no analgesia was not supported by the



r46
findings of this study. The mean NACS score for infants born to mothers who received

epidural was32.37 (SD:3.46), and for infants whose mothers received no analgesia was

33.08 (SD:2.73). The difference was not statistically significant. After recoding the

NACS scores to dichotomous variable (vigorous and non-vigorous), 67.3% (n:41) of

infants born to women who received epidural scored less than 35 in NACS (non-

vigorous), compared to 65.1% (r35) infants born to mothers who received no analgesia

during labour and delivery. The difference between the two groups was not statistically

significant. These findings suggest that epidural analgesia does not adversely affect

infant's neurobehavioral ability

The finding of this present research confirms the results reported by Abboud et al.

(1982), Abboud et al. (1983), Abboud, David, et al. (1984), Abboud, Afrasiabi, et al.

(1984), Celleno and Capogna (1988), Kangas-Saarela et al. (1987), Kileffet al. (1984),

Lieberman et al. (1979), and Scanlon et al. (1976), that epidural analgesia during labour

does not affect neurobehavioral outcome.

Abboud et al. (1982) compared the neurobehavioral status of 170 infants, 50 were

born to mothers who received0.5o/o epidural Bupivacaine, 50 with 2%o epidural

2-Chloroprocaine, 50 with 1 5% epidural Lidocaine, and 20 in anunmedicated control

group. Using the ENNS, neonatal neurobehavior status was evaluat ed at 2 and 24 hours

of life. Abboud et al. (1982) concluded that giving a small volume and low concentration

of local anesthetics do not adversely affect the neurobehavioral performance of the

neonates. In a subsequent study, Abboud, Afrasaibi, et al. (1984) had similar findings

using similar medications with continuous infiisions, and no-medication group. Using

the NACS, they found no significant difference between any epidural group and the
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no-medication group at2 and 24 hours of age.

The findings of this present study do not confirm the negative effects of epidural

analgesia during labour on neurobehavioral outcome found by Brazelton (1961), Corke

(1977), Hodgkinson et al. (1978), Lieberman et al. (1979), Loftus et al. (1995),

Murray et al. (1981), Rosenblatt et al. (1981), Scanlon et al. (1,974), Sepkoski et al.

(1992), Standley et al. (1974), and Tronick et ú,. (1976). Among these, Murray et al.

(1981), and Sepkoski et al. (1992) are the only studies that included unmedicated control

groups.

Murray et al. (1981) compared the neurobehavioral status of 20 infants whose

mothers received Bupivacaine (0.25% with Epinephrine), 20 infants whose mothers

received epidural Bupivacaine and Oxytocin, and 15 control infants whose mothers

received no medication for vaginal delivery. Using the BNBAS, infants from the

epidural group, scored more poorly on the motor, state control, and physiologic response

clusters compared to the unmedicated group in the frrst 24 hours after delivery. In a

different study, Sepkoski et al. (1992) tested the neurobehavioral outcomes of 60 infants,

3 8 were born to mothers who received 0.5%o epidural Bupivacaine, and 22 who were born

to unmedicated mothers (control group). They also used the BNBAS to test the infants at

3 hours of age. Results suppoft the findings of Murray et al. (1981) that Bupivacaine

used during labour has a significant and consistent negative effect on neonatal

neurobehavioral performance.

Comparison of studies is difficult because of differing operational definitions of

study variables, methodologies, samples, medication regimes and timing of testing. The

differences or similarities in findings may be related to the tests chosen to evaluate
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neonatal neurobehavioral outcome. Do the tests differ in sensitivitv? The two studies

that used BNBAS found a difference in their outcomes. Brockhurst et al. (2000)

reviewed 7l articles that reported studies that used NACS to correlate neonatal outcome

with maternal medication during labour and delivery. They found that few studies

reported statistically significant differences in the total NACS. These authors speculated

that this could be due to lack of actual differences, design limitations, or lack of

sensitivity on the NACS to detect small effects or deviations from the norm. Although

the BNBAS provides the most complete assessments of neonate's behavior, an

examination of one individual infant could take 30 minutes or longer and requires

extensive training for examiners to achieve high interrater reliability (Goldsmith &

Starrett, 1991). The NACS is an abbreviated assessment of infant behavior, which

emphasizes evaluation of active and passive muscle tone. The NACS, which has 20

behaviors elicited and rated, has 15 items in common with BNBAS. The NACS screens

for more gross distortions of certain neonatal behaviors, but does not require an extended

amount oftime to administer (Goldsmith & Starrett, 1991). Prior to data collection the

primary investigator and the research assistant achieved high interrater reliability (N:10,

r.982, p<.01) with NACS.

The first part of the fourth hypothesis that effectiveness of breastfeeding will be

positively related to neonatal neurobehavioral ability at 8-12 hours of age was supported

by the findings of this study. Correlation was significant at.01 level (one-tailed) with

correlation coeffficient of 0.475. Infants who breastfed effectivelv also achieved hisher

scores in the NACS.
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It is known that term neonates are born with reflexes that facilitate feeding such as

rooting, sucking, and swallowing. Behavioral states are also important in facilitating

reciprocal communication and relationship between the mother and infant during feeding.

Neonatal neurobehavioral testing includes testing of reflexes and behavioral states.

MacMullen and Dulski (2000) state that depressed nervous system may interfere with

suck and swallow coordination necessary for feeding. These associations are confirmed

by the findings of this present research that effective breastfeeding was positively related

to neonatal neurobehavioral ability at 8-12 hours of age.

There have been no other studies that examined the correlation between

breastfeeding and neonatal neurobehavioral ability. However, findings from earlier

studies testing for the effect of epidural on neurobehavioral outcomes also found effects

on the reflexes that facilitate feeding.

Scanlon et aL. (1974) examined 41 infants born to mothers who used epidural and

did not use epidural analgesia. Using the neonatal neurobehavioral test ENNS, research

showed that epidural analgesia negatively affected neonatal neurobehavioral outcomes.

This research also reported less vigorous rooting behavior in epidural block group at 4, 6,

and 8 hours ofage.

While examining the effect of epidural analgesia on neonatal neurobehavioral

outcome, Kileffet al. (1984), also found that at 24 hours of age, infants whose mother

received 0.5% Bupivacaine had depressed sucking responses compared to infants whose

mother received Zo/oLidocaine. Similarly, Abboud et al (1983), found that greater

proportion of infants in epidural group had lower suckling scores compared to infants in
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the unmedicated group. Both these studies did not find that epidural negatively affected

neonatal neurobehavioral outcome, but found negative effect on sucking responses.

More mothers in the epidural group (45.1%) reported having breastfeeding

difficulties in hospital compared to mothers in the no-analgesia group (34.9%).

However, inferential testing did not support the hypothesis that healthy term infants and

their mothers who received epidural during labour and delivery will be more likely to

have breastfeeding difficulties in hospital when compared to infants and their mothers

who had no analgesia.

The result of this study was similar to the findings in a prospective, cohort study

of 189 mother-infant couples by Halpern et al. (1999). The researchers found no

association between labour analgesia and early breastfeeding problems. However, it is

important to note that all 189 mothers in the study received medication during labour

which included epidural analgesia (59%), intramuscular opioid within 24 hours prior to

delivery 08%), and parenteral opioids within 5 hours of delivery (3o/o). The epidural

group consisted of combination epiduraVspinal and pure epidural of differing

combinations of medications. A limitation of the study included the lack of a control

group (no medication), making comparison difficult to determine the actual contribution

of labour medication to breastfeeding problems. Breastfeeding outcomes were described

by the use of supplementary and complementary feeds rather than actual difficulties

related to breastfeeding. Although participants reported difficulties initiating

breastfeeding in hospital related to sore nipples or difficulty latching, the lack of control

group make it difficult to discriminate the effects of epidural on breastfeeding if any.
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Thus, this research study could not demonstrate an association between labor analgesia

and early breastfeeding problem.

Earlier research by Reid and Ly (2001), found that ultralow dose epidural

analgesia did not influence immediate breastfeeding behavior or success. Reid and Ly

(2001) also looked at breastfeeding at 4 weeks postpartum similar the present research.

However, it is difficult to compare the findings of their study with the present resea¡ch

because a detailed description of their methodology and definition of success were not

available. Depending on whether their definition of success meant absence of

breastfeeding difficulties or continued breastfeeding, the present study can only speculate

that it confirms their research findings that ultra-low dose epidural analgesia does not

influence breastfeeding success.

It is important to recognize at this point the drawbacks of using interview

questions. First is interviewer bias in which the interviewers might have unintentionally

affected the way participants responded to the questions. As the participants were aware

of the purpose of the study, it might have influenced them in how they responded to the

questions. It is possible that \ryomen who had epidural, who believed in epidural, did not

want to project the possibility that their choice in labour may have affected their infants'

ability to breastfeed.

Statistical analysis also tested for the effects of potential confounding factors

associated with breastfeeding. Multiple regression showed that NACS total score and

nulliparity accounted for 29.2Yo of the variance (*:.292, p:.000) in LATCH-R scores

(see Table 13). There was a positive relationship between NACS total scores and

LATCH-R scores, which indicate that the higher the NACS total score, the higher the
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LATCH-R score. There was a negative relationship between nulliparity and LATCH-R

scores, which indicate that nulliparas automatically had lower LATCH-R scores. There

was significant difference between the two study groups in relation to parity. Fourteen

percent of women who had no analgesia and 42.3To of women who used epidural were

nulliparous. This might offer a possible explanation for the higher proportion of mother

and baby dyads in the epidural group who were having breastfeeding difficulties in

hospital (45.1,%), compared to the mother and baby dyads from the no-analgesia group

(34.9 %\

The second part ofthe fourth hypothesis that neonatal neurobehavioral ability at

8-12 hours of age will be positively related to continuation of breastfeeding and absence

of breastfeeding difficulty at 4 weeks of age was partially supported. Neonatal

neurobehavioral ability at8-12 hours of age is not related to continuation ofbreastfeeding

at 4 weeks of age. Current literature showed that duration of breastfeeding are

influenced by many factors such as maternal marital status, socio-economic status (Scott

& Binns ,1999; Dennis, 2002), early initiation of breastfeeding, demand feeding, use of

supplementary or complementary feeds (Coreil & Murphy,1988; DiGrolamo et al.,

2001), social support, maternal confidence and commitment (Scott & Binns, 1999).

During the follow-up interview, of the primary reasons for stopping breastfeeding given

by the 19 mothers who were no longer breastfeeding their infartts, one reported "baby

will not suck", and one "baby too sleepy". These two reasons could be characteristics of

poor neurobehavioral ability, Sore nipples and insufficient milk supply were the two

most reported primary reasons for stopping breastfeeding.
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The result of the t-test showed that neurobehavioral ability at8-12 hours is

positively related to the absence of breastfeeding difficulty at 4 weeks of age. This

finding is supported by the results of the logistic regression looking at risk factors

associated with breastfeeding difficulties at 4 weeks of age. The logistic regtession

indicates that for every point increase in the NACS score, the risk for breasfeeding

difficulties at 4 weeks is reduced by 1,8%. Thus showing a positive relationship between

neonatal neurobehavioral ability at8-12 hours of age with absence of breastfeeding

difficulty at 4 weeks of age. However, this was not supported by the Chi-square test

analysis. The non-significant statistical difference may be accounted by the mean NACS

score for both groups being less than 35. Since the cut-offto describe vigorous infants

was arbitrarily selected by Amiel-Tison et al. (1982), findings of this study indicate that

the cut-offmay not be appropriate.

The findings of this study did not support the hypothesis that mother and baby

dyads in the epidural goup will be more likely to have breastfeeding difficulties at 4

weeks postpartum when compared to mother and baby dyads in the no-analgesia group.

Of the Il4 participants who were able to complete the 4 weeks postpartum follow-up

portion of the study, 95 were still breastfeeding (either exclusively or in combination with

bottle-feeding). More mother and baby dyads in the epidural group (76.5%) reported

having breastfeeding difficulties at home compared to (60.3%) mother and baby dyads in

the no-analgesia group. Furthermore, greater proportion of mother and baby dyads in the

epidural group (25%) reported continued breastfeeding difficulties at 4 weeks postpartum

than mother and baby dyads in the no-analgesia group (19.6%). However, the difference

between the two groups was not statistically significant.
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Statistical analysis also tested for the effects of other risk factors associated with

breastfeeding difficulties in the postpartum period. Logistic regression showed that there

was a negative relationship between total prior breastfeeding experience and

breastfeeding diffculties at 4 weeks. Findings indicate that for every week added to

maternal breastfeeding experience, breastfeeding mother and baby dyads are 20á less

likely to experience breastfeeding difficulties at 4 weeks postpartum. There was

significant difference between the two study groups in relation to the total breastfeeding

experience of the mothers. This follows the difference in proportion of nulliparous

v/omen in the two study groups. The mean total breastfeeding experience ofthe no

analgesia group was 45.86 weeks (SD:56.33), whereas for the epidural group, the mean

was 19.19 weeks (SD:30.82). This might offer a possible explanation for the higher

proportion of mother and baby dyads in the epidural group who were having

breastfeeding difficulties at 4 weeks (25Yo), compared to the mother and baby dyads from

the no-analgesia group (19.6 %).

The study results did not support the hypothesis that mothers who received

epidural analgesia will evaluate the breastfeeding session at8-12 hours postpartum less

positively than mothers who received no analgesia. Statistical testing showed that

mothers who did not receive any analgesia during labour and delivery evaluated their

breastfeeding more positively (mean rank: 6l . 15) than the mothers from the epidural

$roup (mean ranle 54.18), but the difference was not statistically significant (p:.226).

Maternal breastfeeding evaluation ranged from not pleased (0) to very pleased (3).

Matthews (1991) found that the scores of effective breastfeeding are positively correlated

with maternal satisfaction with their neonates' breastfeeding behavior. In comparing
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LATCH scores with maternal satisfaction, Schlomer et al. (1999) found that as LATCH

scores increased, maternal satisfaction tended to increase. More infants in the no-

analgesia group breastfed effectively, therefore, one would expect that more mothers in

this group would evaluate their breastfeeding session at 8-I2 hours postpartum, more

positively than the epidural group. This was the case for this study, but the difference

was not statistically significant. To assess if mothers whose infants breastfed effectively

(LAC:6) evaluated the breastfeeding more positively than the mothers whose infants did

not breastfeed effectively (LAC<6), the Mann-Whitney U test was done. The results

showed significant difference between the two groups (p:.000), where the mean rank for

maternal perception of breastfeeding when breastfeeding was ineffective was 46.41, and

for maternal perception of breastfeeding when breastfeeding was effective was 72.55.

There are several factors that may have influenced the responses in the study

rather than just the effectiveness of breastfeeding. First, maternal expectations and

attitudes may have influenced the responses. Breastfeeding women who considered

themselves to be successful have been shown to be positive thinkers and problem solvers

who were determined to succeed and perceived difficulties as "normal" (McNaff &

Freston, 1992). 'Women who see themselves less successful have been shown to be selÊ

doubting, anxious, rigid in their breastfeeding practices, focused on the negative aspects

of breastfeeding, and more likely to be discouraged with breastfeeding diffñculties

(McNatt & Freston, 1992). This might account for the differences in maternal evaluation

of the observed breastfeeding. Secondly, the participants were aware of the purpose of

the study. It is possible that those who had epidural and had a positive experience with it

did not want anything negative that might be linked to epidural use. That is, they would
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vvant to project themselves as still being pleased even when their infants did not latch or

did not suck at the breast.

The hypothesis that effective breastfeedingatS-12 hours of age is a positive

predictor of effective breastfeedingat 4 weeks of age, was not supported by the findings

of this study. Results of this study showed that more infants from the effective

breastfeeding group (81.8%) than the non-effective breastfeeding group Qa.5%) at 8-12

hours of age, were still breastfeeding and had no breastfeeding difficulties at four weeks

of age, but the difference \¡/as not statistically significant.

The predictive value of breastfeeding assessment in the initial postpartum was

confirmed by the findings of Riordan et al. (2000). When they divided the IBFAT scores,

into low, medium and high, and compared with the duration of breastfeeding, dyads with

low scores breastfed for a significantly shorter period of time than those with medium or

high scores (H:107.7, p< 001).

Riordan et al. (2001) examined the effectiveness of the LATCH Breastfeeding

Assessment Tool in predicting duration of breastfeeding. The study included I27

mother-baby dyads in two Midwestern US community hospitals. Breastfeeding was

assessed using the LATCH tool at 24-72 hours postpartum by nurses who were also

certified lactation consultants. At 8 weeks postpartum, each mother was called and asked

the mode of infant feeding. In this study, "not breastfeeding" was defined as not having

breastfed in the previous 24 hours and not intending to breastfeed the baby further. The

study results showed that women who were breastfeeding at 6 weeks postpartum had

significantly higher total LATCH scores (9.3 + 0.9) than those who had weaned
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(8.2 + 1). All means of individual LATCH components tended to be higher in the group

still breastfeeding at 6 weeks, but the differences \¡/ere not significant. Researchers

concluded that LATCH scores prediøed whether or not the mother would breastfeed for

up to 6 weeks.

It is interesting to note that although previous studies have examined the

predictive values of breastfeeding assessment tools in determining duration of

breastfeeding, none have evaluated the predictive value in determining the quality of

breastfeeding for those who continue.

All but one hypothesis was not supported by the findings of this study. Lack of

statistical significance may be explained by limitations imposed by the instruments used,

data collection methods, and sample size. However, differences in results show some

clinical significance that will be addressed in the clinical imphcation section of this

chapter.

Theoretical Framework.

The study hypotheses were based on the Mutual Regulation Model (Tronick,

1989) and the Skill Theory (Fischer & Hogan, 1989). According to the Mutual

Regulation Model, there are environmental regulators that may influence the

mother/infant dyad in a positive or negative way. Beeghly and Tronick (1994) state that

when environmental regulators are present such as maternal illness or drug use, the

mother's or infant's ability to selÊregulate may fail. This model was applied to

maternal-fetal relationship during labour and delivery. Maternal-fetal relationship

focuses on physiologic interaction. Environmental regulator of interest is the use of

medication during labour and delivery, specifically that of epidural. The mechanism of
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placental transfer is highly significant in the physiologic interaction or mutual regulation

within the mother-fetal relationship. As previously discussed in the literature review,

most drugs including anesthetics readily cross the placenta. Again, factors that influence

placental transfer are: (a) the concentration of free drugs in maternal blood,

(b) the physiochemical characteristics of local anesthetics itself (c) the permeability of

the placenta, and (d) the hemodynamic events occurring within the fetal-maternal unit

(Briggs, 2002; Santos et al., 1994; Santos & Finster, 2002).

According to Santos et al. (1994), for a given local anesthetic, the maternal blood

concentration determines fetal drug exposure. Therefore, the higher dose led to higher

maternal and fetal blood concentration. The dose related effect is difficult to apply in this

study because it did not control for the dose received by the participants. However, to

determine if there was correlation between the total volume of epidural solution received

by the mother from initiation of epidural to delivery and neurobehavioral outcome, data

was tested using Pearson correlation. Results showed a negative relationship, but was not

statistically significant (r: -.035, p:.085). Repeated injections or continuous infi¡sion of

drug may lead to accumulation in the maternal plasma (deJong, 1994; Santos et al.,

1994). The epidural used by all participants were continuous infüsions with repeated

injections of same solutions for those who used patient controlled epidural analgesia or

those given boluses of different epidural solutions. The addition of Epinephrine, which

enhances analgesia and delays the uptake of drug from the administration site, was not

used consistently in the study.

Passive diffrsion within the intervillous space is determined by drug

physicochemical properties (Santos & Finster, 2002) namely its molecular weight,
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ionization and lipid solubility, and protein binding. Molecular weight less than 500

daltons easily cross placenta (Santos et al., 1994). The low molecular weight of

Ropivacaine (274 daltons), and Bupivacaine (288 daltons) received by the epidural group

in this study would indicate that these anesthetics easily crossed the placenta. Fetal

acidosis can result in accumulation of local anesthetics in the fetus (Santos et al., 1994;

Stoelting, 1987). However, analysis of cord gases did not indicate that any of the infants

in the study was acidotic that might imply possible accumulation of anesthetic in the

fetus. According to santos and Finster (2002), high molecular weight, poor lipid

solubility, and a high degree of ionization will impede but not totally prevent the transfer

of a drug across the placenta.

Placental transfer of drugs may also be affected by changes in placental

permeability. As part of the normal maturational process, the placenta undergoes

considerable changes throughout gestation. In the normal course of events, there is

increasing placental surface area and placental thinning with the growth of the fetus.

Placental transfer of drugs diminishes under conditions that either decrease the surface

area or increase the thickness of the placenta (Garland, 1998). It is worth to consider in

this point the differences in gestational age of infants in the study, which ranged from 37

to 41 weeks.

Any drug that reaches the fetus undergoes metabolism and excretion. The

elimination halÊlife for Bupivacaine maybe as long as 14 hours for the neonate

(Santos et al., 1994). Metabolites have been found in the neonate for as long as 48-72

hours (King, 1997;Lieberman et al.,1979; Loftus et al.,1995; ortega et al., lggg).

Comparison befween Bupivacaine and Ropivacaine has found higher maternal and fetal
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plasma concentration ofRopivacaine but shorter half-life @atta et al., 1995). This short-

half life has an advantage over Bupivacaine regarding neurobehavioral outcome

(Stienstra et al., 1995). In this present study, seventy-five percent of the study

participants were given Bupivacaine of varied concentrations, and 25Yo received

Ropivacaine of either 0.08% or 0.2Yo in concentration. Some of the epidural solutions

received by the study participants also contained Fentanyl2 Wglrnl. Fentanyl, a potent

opioid analgesic has been found to rapidly penetrate placenta and is detectable in fetal

blood within 1 minute after maternal epidural administration (Hale, 1999). However,

because it is highly protein bound, overall transfer to the fetus may be reduced. The halÊ

life in neonates range from 3-13 hours (Hale, 1995).

The woman and her fetus are in essence one entity. What happens to one affects

the other. Therefore, there exists a mutual regulation within the mother-fetal

relationship. Medication (i.e. through epidural) from the mother to her fetus via the

physiologic interaction of placental transfer follows the Mutual Regulation Model.

In examining the effect of epidural analgesia during labour and delivery on the

initiation and continuation of effective breastfeeding, both the Mutual Regulation Model

and the Skill Theory were applied.

Breastfeeding is both a feeding method and a process of corurection involving the

mother and her infant, thus, the Mutual Regulation. The method of breastfeeding

combines maternal and infant contributions, including the abilities or skills needed for

effective breastfeeding (Jensen et aL., 1993; Matthew, 1988; Mulford, L992; Shrago &.

Bocar, 1989). The LATCH-R Breastfeeding Assessment Tool used in this study

incorporates both maternal and infant contributions. Based on this model, maternal
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components such as age, marital status, socioeconomic status, racial background, parity,

and breastfeeding experience which has been shown in previous research that affect

breastfeeding are important to consider in the final analysis of this study When

controlling for these factors, stepwise, backward, multiple regression deleted each

variable one by one, based on the degree of its influence on the overall achievement of

effective breastfeeding measured by the total LATCH-R. The final step of the multiple

regression analysis showed that the infant neurobehavioral status and maternal parity

significantly influenced the achievement of effective breastfeeding.

The "T", "If', and "R" components of the LATCH-R Breastfeeding Assessment

Tool measure maternal contributions to the breastfeeding relationship. These

components are maternal nipple type (T), ability to hold and position infant properly to

the breast (FI), and responsiveness to infant cues, and confidence to breastfeed (R). The

two study groups were compared based on these maternal contributions that could

account for any differences in the overall achievement of effective breastfeeding. These

maternal factors did not significantly differ between the two groups.

The Skill Theory was applied in examining the infant contribution to the

breastfeeding process. Infant contribution is measured by the achievement of a latch and

rhythmic suck (L), sign of milk transfer evidenced by audible swallows (A), maintenance

of breast and nipple health measured by absence of discomfort or nipple trauma (C).

These are the "L" , " N' , and "C" components of the LATCH-R Breastfeeding

Assessment tool.

According to the Skill theory, the acquisition of skill is affected by infant

capacities that are dependent on multiple factors including infant health and
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environmental support @ischer & Hogan, 1989). The factor in this present study that

was considered to affect infant capacities is maternal use of epidural analgesia during

labour and delivery. Factors such as maternal health, perinatal risks, infant health, and

environmental regulators such as hospital practices were controlled for as much as

possible by having strict criteria for eligibility to participate in the study.

Based on the Mutual Regulation Model, the infant's ability to breastfeed depends

on how well his selÊregulatory mechanisms are working. It was hypothesized that these

selÊregulatory mechanisms will be affected by epidural analgesia used by the mother

during labour and delivery via placental transfer. The effect will be seen in the

neurobehavioral outcomes measured by NACS in this present study. That is, infants born

to mothers who used epidural during labour and delivery were expected to have self-

regulatory mechanism that is compromised, i.e. poor neurobehavioral outcomes. The

results of this study showed that infants from the no-analgesia group scored slightly

higher on NACS than infants from the epidural group. However, the difference in

neurobehavioral outcome between infants from the epidural group and no-analgesia

group was not statistically significant.

The Skill Theory focuses on parameters that may affect the ability of the infant to

perform motor skills for a specific task. Based on this theory, it was hypothesized that

the ability for infants to carry out the task ofbreastfeeding and perform the necessary

skills to breastfeed effectively will be affected by maternal use of epidural analgesia

during labour. The results of this study showed that greater proportion of infants from

the no-analgesia group than the epidural group achieved effective breastfeeding at 8-72

hours of age. However, the difference was not statistically significant.
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Following The Mutual Regulation Model and The Skill Theory, it was

hypothesized that if infants' selÊregulatory mechanisms are affected by epidural

analgesia via placental transfer the motor skills and arousal states that would allow

infants to perform breastfeeding will also be affected. However, there was no significant

difference in infant neurobehavioral outcome between the two groups. The findings of

this study showed that neurobehavioral status and effectiveness of breastfeeding are

positively correlated which supports the Skill Theory. Based on The Skill theory, the

acquisition of skill is affected by infant capacities. Therefore, it was hypothesized that

infants who were capable to breastfeed effectively at 8-12 hours of age also attain the

breastfeeding skills necessary to continue with breastfeeding. However, the results of

this study did not support this. It is important to note that The Skill theory also

recognizes that infant capabilities are dependent on multiple factors that may be related to

the mother, the infant, or environment. In accounting for other influencing factors, it was

found that infant neurobehavioral status affected the continuation of effective

breastfeeding. When the effect of infant neurobehavioral status was removed, findings

indicate that maternal total prior breastfeeding experience impacted on the continuation

of effective breastfeeding. Prior breastfeeding experience would most likely result in

increased maternal confidence, which has been found to have a positive impact on

continuation of breastfeeding (Buxton et al, 1991; Coreil & Murphy, 1988;Dennis, 2002;

Fahy & Holschier, 1988). During the follow-up interview, approximately 33o/o of the

respondents reported that their previous breastfeeding experience helped them with their

current breastfeeding management.
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The study has supported The Skill Theory but did not fully support the Mutual

Regulation Model in examining the relationship between epidural and breastfeeding and

neurobehavioral outcomes. Through the application of the model and theory, the

complexity of breastfeeding as a relationship and skill affected by many factors were put

into context.

Strengfhs and Limitations

There are several factors that strengthen the quality of this research. This study

was guided by a theoretical framework, which enabled the exploration of the relationship

between the mother and her fetus during labour and delivery, and provides some insight

into the potential effect of epidural on neurobehavioral and breastfeeding outcomes.

Through the theoretical frameworh this study was able to address the complexity of the

breastfeeding process influenced by the unique responses of the mother and her infant,

and the environment.

Power analysis determined the sample size that would detect medium effect on

the outcome variables of this study. The desired sample size of at least 51 in each study

group was achieved. This study was able to maintain the required sample for the follow-

up portion of study at 4 weeks postpartum due to high response rate (99%).

Using two research settings increased the generalizability of the findings of this

study. Participants were recruited at two tertiary hospitals located in the city of

Winnipeg. Many of the hospital clients for these two settings reside within the city, but a

substantial number also come from outside, since the two facilities are major referral

centers for obstetrical patients not only within Manitoba, but also from Northwestern

Ontario, Northwest Territories, and Nunavut.
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Although the presence of naturally occurring groups necessitated an ex post facto

design, several mechanisms were put into place to control extraneous variables. The

study focused on healthy term newborns. The study also had strict eligibility criteria to

participate, collected data on other factors known to be associated with breastfeeding, and

used statistical analysis to address them. In addition, the study maintained a consistent

assessment time frame (8-I2 hours) following delivery.

Although data collection required observation that is vulnerable to a number of

biases, using single-blind study reduced the risk. The risk that the researchers'

preconceptions might unconsciously bias the objective collection of data was controlled

by blinding the primary investigator and research assistant to the conditions prior to and

during the newborn assessment and breastfeeding observation.

Another strength of this study is its high interrater reliability (=.982,

p <.01) between the primary investigator and the research assistant in using the neonatal

neurobehavioral test instrument CNACS). In addition, both observers are obstetrical

nurses skilled in using the LATCH-R Breastfeeding Assessment Tool and have used it in

their jobs for at least one year. In addition, maternal evaluations of the breastfeeding

session at 8-12 hours of age were positively correlated with the primary investigator's

and the research assistant's breastfeeding evaluation of LAC using the LATCH-R

(=0.52, p:.01) Thus, supports construct validity of the breastfeeding assessment tool.

Certain limitations of this study are identified. The first limitation relates to the

research design, An ex post facto design is weak in its ability to reveal cause and effect

relationships (Polit & Hungler, 1999). The study groups are not formed randomly but by

a selÊselecting process. Therefore, the study cannot assume that the groups being
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compared were similar before the occurrence of the independent variable @olit &

Hungler, 1999). Surely, there were pre-existing differences between the study groups in

this present study. The women in the epidural group \¡/ere younger, mainly nulliparous,

and had less breastfeeding experience compared to the women in the no-analgesia group.

Pre-existing differences could account for differences found in the dependent variables.

Due to voluntary participation, non-response bias was a risk. That is, a

nonrandom portion of people invited to take part in the study did not participate @olit &

Hungler, 1999). Ofthe 141 postpartum women who were approached within the first 12

hours after delivery, 9 declined to participate prior to study invitation. Five eligible

participants declined participation after explanation of the study with invitation to

participate. Demographics about those who refused participation were not obtained.

This information would have been valuable in determining the nature and direction of

any biases (Polit & Hungler, 1999).

Despite the strict criteria set for participant selection and to control for potential

confounding factors, variables related to epidural dosage that might have influenced the

findings of this study were not controlled for. Data analysis showed that there were wide

variations in the type, and concentrations used for epidural, and a wide range for the

duration and volume used.

Although strict eligibility criteria were used to reduce the effect of certain

confounding factors, the ability to generalize the findings of this study was reduced. The

interpretation and application of the results are limited to those women with similar

characteristics as those who participated in the study. Women of Caucasianracial

background, and who are married or living with partners were over represented in this
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study. The findings of this study can only be applied to women with uncomplicated

pregnancies, labours, and deliveries. The generalizability of the findings of this study is

limited to healthy term infants, and to labour and delivery units where early initiation of

breastfeeding, rooming-in" and demand feeding are part of the norTns. Most importantly,

the findings of this study can only be applied to infants who are 8-12 hours of age and to

breastfeeding practice up to 4 weeks postpartum.

Information acquired through chart review depended on the accuracy of charting

such as details about times epidural infusion started, total volume infused, and delivery

information such as suctioning or use of oxygen. Demographic information and

breastfeeding information acquired through selÊreport were subject to response bias,

which may have affected the validity of the information obtained. However, the

availability of investigators to clari$ some questions may have strengthened the

reliability of answers as well as reduce missing information.

Power analysis was conducted to determine adequate sample size to detect

medium effect when using t-test to explore group differences. However, other inferential

tests were employed in this research. The sample size requirements for each inferential

test employed to detect medium effect may not have been met.

Information on the reliability and validity of LATCH Breastfeeding Assessment

Tool and NACS was limited to what has been provided in the discussion of the

instruments. The test for Cronbach's alpha for both LAC and LATCH-R resulted in a

reliability coefficient that may have been insufficient in making group-level comparisons.

This study is also limited by the one time assessment of the breastfeeding and

infant neurobehavioral status. A one- time assessment mav not be sufficient to determine
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infant's ability to breastfeed effectively, nor recognize any changes that occur as the

infant matures.

With strengths and limitations, this study is one of the few that has explored the

relationship between epidural use during labour and delivery on the initiation and

continuation of breastfeeding. It is the first study to employ both neurobehavioral testing

and a breastfeeding assessment tool. Finally, this study not only explored the duration of

breastfeeding, but also the existence of any feeding problems for those who were still

breastfeeding. The extensive data collected through interviews, chart-review and

observations have strengthened the interpretability of results, determination of

implications for practice, and recommendations for future research.

Implications for Practice

The purpose of this study was to look at the relationship between epidural use

during labour and delivery and the initiation and continuation of effective breastfeeding.

The results showed that epidural use does not affect initiation of effective breastfeeding.

Some health care professionals have strong belief that epidural analgesia affFect

breastfeeding based on anecdotal evidence. However, the findings of this study failed to

support this belief. Health care professionals must base their teaching and practice on

evidence. Therefore, caution must be taken when providing information about the effects

of epidural to women and their significant others who are in the process of deciding

labour analgesia. This study supports informing women that epidural analgesia does not

appear to affect the initiation or continuation of effective breastfeeding.

The results also showed that there is a positive relationship between neonatal

neurobehavioral status and effective breastfeeding at 8-12 hours of age. There may be a
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place for neurobehavioral assessment in identi$ring infants who may have difficulties

with breastfeeding. Newborn observations should include assessment of infant tone,

activity, alertness, and responsiveness. Early recognition of mother and baby dyads who

may have more difficulties achieving effective breastfeeding will help in the prevention

of increased breastfeeding problems, early maternal disappointment, and subsequently,

early cessation of breastfeeding. Health professionals caring for the breastfeeding couple

must make sure that assistance is always available during breastfeeding. Hospital nurses

have the ability and are in the position to foster learning, establish skills, instill maternal

confidence, and provide a positive early breastfeeding experience, which would promote

continuation of breastfeeding after leaving the hospital. Most participants in this study

mentioned the value of hospital nurses in helping mothers and their infants with their

breastfeeding.

Furthermore, there is a positive relationship between neonatal neurobehavioral

status at8-12 hours of age and absence ofbreastfeeding difficulty at 4 weeks of age.

This suggests that neurobehavioral assessment may also help identify infants who may

continue to have breastfeeding difficulties long after discharge from the hospital.

Therefore, it is important to recognize the need for additional support for these infants,

not only during their hospital stay but also after discharge. The need for immediate

follow-up must be communicated to the public health nurses who will take over the care

of the mother and infant dyads who are breastfeeding. Public health nurses must ensure

that these infants are followed closely and supported until no longer necessary.
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Greater proportion of infants in the epidural group achieved less effective

breastfeeding and had lower neurobehavioral scores at 8- 12 hours of age than infants in

the no-analgesia group. More mothers in the epidural group reported having

breastfeeding problems in hospital and at home compared to mothers in the no-analgesia

group. Also, more mothers in the epidural group reported continued breastfeeding

difficulties at 4 weeks compared to mothers in the no-analgesia group. These differences

were not statistically significant but may be relevant in clinical practice. The trend shown

by the results of this study will help care providers better anticipate mother and baby

dyads who may be at greater risk for experiencing breastfeeding difficulties. Primary

care providers, whether nurses or midwives should make sure that frequent assessment of

breastfeeding takes place in hospital so that any difficulties or needs are identified early,

and discharge planning is more meaningful. Breastfeeding assessment and support for

every breastfeeding mother-baby dyad regardless of whether analgesia (if any) was used

during labour and delivery is essential in their care.

During the data collection, many participants asked how breastfeeding would be

measured. The use of a structured scoring system facilitated the teaching and learning

process among the research participants during the breastfeeding observation for the

study. The breastfeeding observation was an ideal opportunity to teach mothers about

recognizing infant cues for readiness to feed, proper latch, effective sucks, swallows,

positioning, and comfort. Hamelin and Mclennan (2000) state that the use of an

objective assessment tool (LATCH) requiring nursing presence throughout the entire

feeding session allows for intense maternal teaching and support. Study participants

identified education as important in improving their breastfeeding experience in hospital.
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Utilization of a structured breastfeeding tool as an objective means of assessing the

breastfeeding can assist nurses in recognizing the critical maternal and infant variables

essential in the early breastfeeding process, in defining areas of need, and determining

priorities in patient care and teaching. The continued application of a structured

breastfeeding assessment tool in the community may represent a consistent approach that

might improve the care for the breastfeeding mother-baby dyad.

Hospital stays are short and many families are discharged within 48 hours of

delivery. Instructions and advice are essential prior to discharge. If a mother or infant

has risk factors that might interfere with ongoing breastfeeding, then early postpartum

follow-up by nurses in the community is vital. Mothers who participated in the study

reported breastfeeding difficulties at home related to a number of reasons including sore

nipples, baby not latching, not sucking, and having a sleepy baby. All community follow

up should include an objective breastfeeding assessment and "hands-on" support by

public health nurses or lactation consultants. Continued support in the community means

making resources available and accessible. There are several community resources

available to breastfeeding families, including community heatth units, lactation

consultants, La Leche League, breastfeeding clinics, and a breastfeeding hotline. A large

proportion of mothers in the study identified public health nurses as their source of help

with their breastfeeding. Public health nurses are in the position to continue the care and

support provided by hospital nurses to breastfeeding mother and baby dyads.

At four weeks, lTYo of the participants had stopped breastfeeding. Only 59.6%

continued to breastfeed exclusively. The findings of this study support previous reports

that there is a rapid decline in breastfeeding the first 4-8 weeks after birth (Barber et al.,
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1997; Dennis,2002). Literature is abundant on factors affecting duration of

breastfeeding. Therefore, it is important for health care professionals caring for mother

and baby dyads who are breastfeeding to keep current and apply such information into

practice. The findings of this study suggest that the first 4 weeks are critical in

determining the continuation of exclusive breastfeeding or even continuing breastfeeding

whether exclusively or not. Prenatal educators are in the position to establish

breastfeeding knowledge for childbearing women. With the background knowledge,

'women intending to breastfeed are better prepared and equipped to manage breastfeeding.

The additional education provided by nurses and/or lactation consultants in the hospital

reinforces this prenatal knowledge. While in hospital, evidence-based knowledge and

practice will support mothers and their infants in establishing the skills required for

breastfeeding as well as recognizing potential problems and identifying those who will

need further breastfeeding support after leaving the hospital. Consistent, individualized,

and comprehensive education and support were identified by the study participants as

important in improving their breastfeeding experience in the hospital. This is consistent

with the findings of Vogel and Mitchell (1998) after conducting a focus group discussion

with mothers and health care workers about their perceptions of important factors

influencing breastfeeding. Communications of any breastfeeding concerns to public

health nurses is imperative so that immediate and continued support is prioritized for

those mother and baby dyads who need it most. Since effective breastfeeding is

positively correlated with maternal satisfaction with their neonates' breastfeeding

behavior, the woman's voice must be heard. The public health nurses have the ability to

assist mother and baby dyads to achieve their breastfeeding goals. Collaboration between
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the breastfeeding mothers, and health care providers involved with breastfeeding women

is vital to a comprehensive approach to care.

Sore nipples, not latching, and "not enough milk" are the most common problems

in hospital and at home identified by study participants. The same problems were also

the most frequently identified reasons for early cessation of breastfeeding. Vogel and

Mitchell (1998) found that both mothers and health care workers identified early

experiences as central to the overall establishment of breastfeeding. Therefore, hospital

nurses will be most influential in facilitating the support required by mothers in

establishing their breastfeeding. Early assessment, education, and support are crucial in

preventing the common breastfeeding problems. Righard and Alade (lgg2) found that

correcting sucking techniques, and providing consistent advice and help reduced the

occurrence of breastfeeding problems with nipple pain, and insufficient milk supply, and

increased the duration of breastfeeding. Emphasis must be placed on: (a) proper latching

and unlatching; (b) alternating breastfeeding positions to change the location maximum

friction exerted by the infant's mouth during feeding; (c) avoiding prolonged non-

nutritive sucking; and (d) removing infant from the breast when the breast remains

painful after the first minute of breastfeeding @ell & Rawling, 199g; Melnikow &

Bedinghaus,1994; Health Canada,2000b). Some study participants suggested that more

help with latching would improve their breastfeeding experience. Teaching mothers how

to care for already sore nipples is also essential (Bell & Rawling, l99g). Livingstone

(1996) confirms that one ofthe coÍrmon reasons for early cessation of breastfeeding is

insufficient milk syndrome. Inadequate milk synthesis, inefficient milk transfer or

inadequate infant milk intake may cause inadequate milk supply (Livingston e, 1996;
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Riordan & Auerbach, 1993). Anticipatory guidance regarding common indicators of

adequate milk supply will avoid anxiety and prevent premature cessation of breastfeeding

(Bear & Tigges, 1993). Education should include growth (appetite) spurts that typically

occur at approximately 24-48 hours, 3 weeks, 6 weeks, and 3 months of age (Bear &

Tigges, 1993; Riordan & Auerbach, 1993). Unless a mother has been prepared for these

appetite spurts, she may assume that her milk supply is inadequate. One study

participant stated that if she had known what to expect with feeding frequency, she would

not have supplemented.

The implications for practice suggested in this section require knowledgeable and

skilled nurses or lactation consultants who can be available to provide the much needed

guidance and support by the mother and baby dyads with their early breastfeeding

experiences. Hospital administrators and nurse managers must become aware of these

needs and recognizethe necessity to reevaluate the adequacy of resources available.

The findings of this study emphasize the importance of early identification of

individuals at risk for breastfeeding difficulties. This can be achieved through

neurobehavioral assessment and objective breastfeeding assessment. Nurses and

lactation consultants in hospital involved ïvith the early breastfeeding experience are

most influential in establishing the basic knowledge, skills, and support required by

mother and baby dyads. Communication between hospital nurses and public health

nurses are crucial in the continuity of supportive breastfeeding care. There is also a place

for an objective breastfeeding assessment tool in the community setting. Public health

nurses are in the position to reinforce breastfeeding knowledge and skills, provide
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continued assessment, encouragement, and "hands-on" support to breastfeeding mother

and baby dyads.

Recommendations for Future Research

The findings of this study showed that more infants in the no-analgesia group

were able to breastfeed effectively and scored higher in the neonatal neurobehavioral

testing at 8-12 hours of age than infants in the epidural analgesia group. However, the

differences were not statistically significant. Therefore, suggestions for future research

include a further look at the effect of epidural on the initiation of effective breastfeeding

and neonatal neurobehavioral outcome. It is important to assess if a similar pattern of

results is found when more extraneous variables are controlled. This means controlling

for the type of epidural medication used as well as the duration and volume infi;sed. One

epidural solution may be selected during the study period. It is also important to limit the

range in duration or volume, that is, include only those who had continuous epidural for a

certain amount of time (e.9.2-4 hours), and/or received a given total volume (e.g. 30-50

mI of epidural solution). These ranges are selected arbitrarily as it is not known which

epidural solution (if any) affect breastfeeding, or what volume would show any effects.

Although this added control eliminates additional confounding factors, it will also limit

the generalizability of the findings.

Future research may be a replication of this study using a larger sample size to

detect small effects. A replication study using different breastfeeding assessment tool

andlor neurobehavioral testing would assess if a similar pattern of results is found when

other instruments are employed in data collection
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More mothers in the no-analgesia group reported difficulties with latching in

hospital than mothers in the epidural group, a difference approaching significant level.

This finding raises the question on why this would be the case. The difference between

the epidural group and no analgesia group in effective breastfeeding at 8-12 hours of age

was not statistically significant. However, this difference in proportions of mothers

reporting difficulty with latching during hospital stay \¡/arrants further investigation. The

finding of this study was limited by making only one time observation of breastfeeding to

determine effectiveness. There may be greater potential to discover breastfeeding

differences (if any) between the two groups if multiple breastfeeding observations are

employed. If differences are not found, there is also the potential to identify infant

feeding patterns as infant matures.

This research found that neonatal neurobehavioral ability is positively related to

effectiveness of breastfeeding at 8-I2 hours and at 4 weeks of age. Therefore, an

evaluation research to assess the value of neonatal neurobehavioral assessment

in the hospital in identifying infants who may have breastfeeding difficulties both in

hospital and following discharge, may identi8' an intervention that could have an impact

on the support and protection of breastfeeding.

Twenty-two percent of mother who were still breastfeeding at 4 weeks

postpartum reported continued breastfeeding difficulties. It is anticipated that further

investigation in this area will enhance the breastfeeding support currently available to the

breastfeeding mother and baby dyads. Future research in this area may discover reasons

why current supports are not being accessed, or discover any gaps in community supports

currently available. The use of a structured breastfeeding assessment tool in the hospital
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has been beneficial in identifuing mother and baby dyads requiring additional help while

in hospital and continued breastfeeding support after discharge. Using a similar

structured breastfeeding assessment tool in the community may also prove beneficial in

identifying mother and baby dyads needing continued breastfeeding support at home. An

evaluation research could identify the impact of implementing a structured breastfeeding

assessment tool in the community.

Data in this study also uncovered two trends associated with epidural that are

clinically relevant. First, data showed that almost half of the study participants who used

epidural were nulliparous women. Inspite of the popularity of epidural, controversy

remains regarding the effects of intrapartum use on the mother, fetus, labour and delivery,

and the neonate, yet more nulliparous women are choosing to have epidural. These

findings warrant further investigation. Research on factors that influence nulliparous

women's choices should be explored. It is anticipated that greater understanding of these

choices will help health care providers identi$r the unique needs of this group of women.

Secondly, the duration of first and second stage of labour for the epidural group

was approximately doubled compared to the no-analgesia group. Howell and Chalmers

(1992) (as cited in Health Canada,2000b) documented the negative effect of epidural on

the progress of labour, especially among women having their fust babies. Therefore, the

difference in proportion of nulliparous \¡/omen who used epidural and those who did not

have any analgesia in this study may explain the difference in the duration of labour

between the two groups. However, when controlling for parity, previous research have

found increased duration of labour with the use of epidural (Dickinson et a1.,1997;

Howell et ú,2001; Manyonda et al., 1990; Thorp et al., r99r; Thorp et al., lgg3).
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Further investigation of the findings of this study will help explore the relationship

between epidural use and duration of labour. Did participants in this study select to have

epidural because they were already having long labours? Did epidural use affect the

duration of labour?

Future investigations that would further explore the effects of epidural (if any) on

the initiation and continuation of breastfeeding, are \¡/arranted. Research of this kind will

help identify factors that may affect the breastfeeding relationship between the mother

and her infant, and assists health care professionals in prioritizing care and, as such,

makes valuable contribution to the care of breastfeeding families. Continued research

will always add to the body of evidence that would enable care providers to reevaluate

their current practice and knowledge.

Conclusion

Health care is constantly evolving to incorporate practices that are evidence-

based. Current practices and knowledge are continuously being questioned in order to

improve health care. In the obstetrical setting, the effect of epidural on breastfeeding

remains inconclusive. The purpose of this study was to examine the relationship between

epidural use during labour and delivery and the initiation and continuation of effective

breastfeeding. The conclusions that can be made from this study are:

1. Epidural use during labour and delivery is not related to the initiation and

continuation of effective breastfeeding.

2- Epidural use during labour and delivery is not related to infant neurobehavioral

outcome.

3. Infant neurobehavioral status and effective breastfeeding are positively correlated.
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The application of Mutual Regulation Model and The Skill Theory provided a logical

connection befween the variables in this study. The physiologic relationship between the

mother and her fetus, and the interrelationships of influencing factors in the maternal and

infant relationship related to breastfeeding is highty complex. The findings of this study

add to current knowledge about factors that may or may not affect the unique

breastfeeding relationship between the mother and her infant. Atthough results of this

study did not support many of the study hypotheses, findings may serve as a stepping-

stone for future research as well as a source of new information that would require health

care providers to reexamine their current thinking and practice.
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\ppendix B
Letter

(Date)

(Obstetricians, and Midwives with admitting privileges
to Health Sciences Centre and St. Boniface General Hospital)
Address

To

I am a Registered Nurse enrolled in the Master of Nursing Program at the University of Manitoba.
In fulfilhnent of the requirement of the program, I am now in the process of doing my thesis.
The working title of rny thesis is 'Epidural analgesia during labour and delivery,Þff".tr on the
initiation and continuation of effective breastfeeding". Epidural analgesia is thê most effective
method of pairr relief for women during labour and delivery. Like other medical interventions,
it is acconrpanied by risks related to the labour and delivery process, mother, fetus, and the
newborn. The health, nutritional, psychosocial, environmental, and econonric benefits of
breastfeeding are reasons why women choose breastfeeding. However, events and practices
occurring during the labour.and delivery period and in postpartum may challenge tlre opportunity
for mothers to carryf out their plans.

The purpose of this study is to examine the effects of epidural analgesia use during labour and
delivery on the initiation and continuation of effective breastfeeding. Research in-this area will be
useful in: (l) the identification of medical intervention that may adversely affect the newborn,
(2) anticipating newborn needs following delivery, and (3) increasing knowledge to facilitate true
informed choice for childbearing women.

Participants will be recruited at the women's Family Birthplace and LDRp Unit at
St. Boniface General Hospital. Investigation will include newborn assessment usine the
Neurologic and Adaptive Capacity Scoring Systern developed by Amiel-Tison, Barier, and
Shnider, and breastfeeding observation at 8-12 hours postpartum. Some of the patients who
volunteer to participate in the study may be your patients.

This project has been approved by the Education and Nursing Research Ethics Board at the
University of l\4anitob¿. This project has received approval for access from Department of
Research at Health sciences centre and st. Boniface General Hospital.

If you have any questions, or wish to discuss this further, you may contact my research advisor
Maureen Heaman at 474-6222 at the Faculty of Nursing, University of Manitoba or myself at
(w) 787-2115 or (h)

Yours truly,

ZonnaMarzan Chang, BN, IBCLC
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(Date)

(Women's Family Birthplace,
LDRP Unit St. Boniface GeneralHospital Unit Managers,

and Nursing Staff
Address

I am a Registered Nurse enrolled in the Master of Nursing Program at the University of Manitoba.
In fulfillment of the requirement of the program, I am now in the process of doing my thesis.
The working title of my thesis is 'Epidural analgesia during labour and delivery: Effects on the
initiation and continuation of effective breastfeeding". Epidural analgesia is the most effective
method of pain relief for wonren during labour and delivery. Like other medical interventions,
it is accompanied by risks related to the labour and delivery process, motlter, fetus, and the
newborn. The health, nutritional, psychosocial, environmental, and econonlic benefits of
breastfeeding are reasons why women choose breastfeeding. However, events and practices
occurring during the labour and delivery period and i¡r postpartum may challenge the opportunity
for mothers to carry out their plans.

The purpose ofthis study is to exanrine the effects ofepidural analgesia use during labour and

delivery on tlìe initiation and continuation of effective breastfeeding. Research in this area will be
useful in: (1) the identification of medical intervention that may adversely affect the newbom,
(2) anticipating newborn needs follorving delivery, and (3) increasing knowledge to facilitate true
informed choice for childbearing women.

Participants rvill be recruited at the Women's Family Birthplace and LDRP Unit at

St. Boniface General Hospital. Investigation will include newbom assessment using the
Neurologic and Adaptive Capacity Scoring Systern developed by Amiel-Tison, Barrier, and
Shnider, and breastfeeding observation at 8-12 hours postpartum.

This project has been approved by the Education and Nursing Research Ethics Board at the
University of Manitoba. This project has received approval for access from Department of
Research at Health Sciences Centre and St. Boniface General Hospital.

Your support will be very much appreciated. A brief presentation about the purpose, nature,
and procedure of the study will be presented to all unit staff prior to commencing the study.

If you have any questions, or wish to discuss this further, you may contact my research advisor
Maureen Heaman at 4'74-6222 at the Faculty of Nursing, University of Manitoba or myself at
(w) 787-2115 or (h)

Yours truly,

Zonna Marzan Chang, BN, IBCLC
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Rcscarch: E¡ridural analgcsia during labour arrd dclivcry: Eflccts on thc initiation and continuation of cffective
brcastfccdiug.

Eligibility Criteria

o Have delivered in the LDRP units (either Vy'omen's Hospital or St. Boniface General
Hospital)

. Received noforms of a.nalgesía during labour and delivery OR received only epidural
during Iabour and delivery

o ls breastfeeding
. I.ess than I Inurs posfpartunt
. Read or speak English

" I 8 years old and up
o singleton pregnancy

" parity < 5
c at least 3 prenatal visits documented

" > 37 rveeks and < 42 weeks gestation
. baby is rooming-in

" anticipated to go home rvith baby
o has telephone contact number

Exclusion Criteria

o Presence of any cfrronic health condition
. Associated health corìcerns during pregnancy such as Pregnancy Induced Hypertension

controlled rvith medication (PIH), Insulin Dependent Gestational Diabetes (IDGD),_anemia
(90 g/L), obesity (> 40 body rnass index)

. Alcohol or substance use during pregnancy

. Baby has congenital anomalies

. Baby is receiving any intravenous therapy either for blood sugars or antibiotics

. Mother has undergone any procedure requiring anesthetics within 8-12 hours after delivery.

Participants will be withdrawn from the study if:

o Use of pain medication during labour and delivery become known to the primary investigator
or research assistant during the observation and assessment period.

OR
o Participants elect to withdraw from the studv.
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Sample Scripts

For Nursing Staff

"Zonna Chang is a Master of Nursing student at the University of Manitoba. She is
doing a study about the effect of epidural use dtiiiÍrglabour and delivery on the initiation and
continuation of effective breastfeeding. The study would compare babies born to mothers who
receive epidural with those who are bom to mothers who did not get any pain n¡edicine at all.
Are you willing totalk to her or her research assistant so she can explain it and you can decide if
you r¡iant to participate?"

(If 1'es) Please dtt not tell them whether or not you received epidural during your labour
and delivery. It is very important for the study that they do not know this.

For Prinlarv Investigator and Research Assistant chlring recruitment

Hello, my name is . I am the primary
investigator/research assitant involved in the study about the effects ofepidural analgesia use
during labour and delivey on the initiation and continuation of effective breastfeeding. Your
nurse has informed me that you are interested in learning more about the research and may
consider participating. Is this a good tinre for me to talk to you about the research? (If yes,
provide the written invitation to participate and present verbally. Answer questions as required)
or (If no, arange a mutually convenient time within the next hour).

Having the information provided to you about the purpose, nature and procedures of the
study. are you willing to participate in this study? (If yes, present the consent form and allow
potential participant to read or offer to read to her if she wishes).

(If participating) Thank you for agreeing to participate in this study.
(If not participating) Thank you for time and for considering participation.

For nriman' investigator or research assistant durinq rvithdrawal of narticipation.

I am sorry to inform you that your participation has been withdrawn f¡om the study
b""uur" 

.

Thank you for participating and for your time.

OR
I am sorry that you are withdrawing from the study. Thank you for having considered

being involved in the study and for your time.

Hello. this is the primary investigator/research
assistant for the study looking at the effects of epidural analgesia use during labour and deliv'ery
on initiation and continuation of effective breastfeeding. (May engage in an info¡mal
conversation with participant as appropriate).



2t1

It has been 4 rveeks since the baby was born, and I would like to do the second part of the
study. Is this a good time to do the follow-up interview? (lf yes, start intervieq reminding
participants that they are rìot obligated to ans\iler any questions they are not comfortable
answering. If no, arrange a mutually convenient time within the same day or following day.)

(After completion of interview).
'We have now completed the study. Do you have any questions?
Your participation is very valuable to this research.
Thank you for your time and all your help. All the best to you and your baby.
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Invitation to Participate

My name is Zorina Marzan Chang and I am a Registered Nurse enrolled in the Master of Nursing
Program at the University of Manitoba. I am doing a study to find out if epidural use during
labour and delivery for pain relief affects the ability of babies to breastfeed. I am asking you to
take part in this study that will compare babies born to mothers who receive epidural with those
who are born to mothers who did not get any medicine at all.

Your participation in the study is entirely voluntary. If you choose not to participate, your care
will not be affected.

If you take part in the study, you will be asked to frll out a brief form about yourself including
questions about your age, education, and income. You are not obligated to answer all the
questions. It will take about 5 minutes to fill out and if you wish, the research assistant or I can

help you.

If you agree to participate in the study, a research assistant or I will do our own newborn test and
observe a breastfeeding session within the 8-12 hour period following delivery. The research
assistant or I will identify ourselves to you and will be available to answer any questions you may
have. The newborn test will check for your baby's tone, reflexes, and senses. This will be carried
out in your room before your breastfeeding session in that 8-12 hour period following the delivery
and will take approximately 5 minutes to do. The breastfeeding session will be observed for l5
minutes. After the feeding observation, you will be asked how you felt about the breastfeeding
session and your answer will be recorded. The research assistant or I are not to ask you any
questions about your labour and delivery or whether you received anything for pain. In agreeing
to participate, I ask you not to discuss your labour and delivery or mention what you received for
labour pain if any. If the researchers learn about your use of medication prior to the completion of
assessment or observation, your participation will be withdrawn. The research assistant or I will be
there strictly to observe the breastfeeding. Therefore, should you require any assistance during
this time, your nurse will be notified to help you.

After completing the newbom test and breastfeeding observation, both your hospital chart and

baby's chart will be reviewed to collect additional information about your labour and delivery
such as the type of medication used (if any), progress of your labour, your baby's weight, and

Apgar scores.

As part of the study, you will receive a follow-up phone call at approximately four weeks
following delivery. The phone call will involve asking questions about your feeding practice
(breastfeeding or not) during that time. It will take approximately 10 minutes. Again you will not
be obligated to answer all the cluestions.

You may withdraw from the study at any time and it will not affect your care. The research

assistant or myself will inform you if your participation is withdrawn (which could happen at any
time during your hospitai stay) or following completion of your participation during the

follow-up phone call at four weeks.

(June, 2001) Page 1 or 2
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All information gathered in the course of the study would be kept completely confidential, and at
no time will your identity be revealed. However, if child abuse is disclosed, the research assist¿nt
or I are obligated by law to report the abuse. Your name will not be on any of the data collection
records. A code number will be assigned to you and will appear on all the forms. Your name can
be matched to the forms at a later date. Access to the data is restricted to the research assistants,
faculty advisor, statistician, and myself. The results will be based on group dæa, not individual
responses. AII data will be stored in a locked filing cabinet and destroyed when the study is
completed. The data gathered in this study will be used for my master's thesis. The results of the
study, presented as group dat4 may be published in a journal article. A summary of the study
findings will be made available to those who would like them.

AJthough there will be no immediate benefits to participants, the study may produce valuable
information about the effect of epidural, if any, on breastfeeding which will help nurses better
anticipate the needs of mother and infant couples who are breastfeeding. This research will also
provide valuable information for future mothers in their decisions about pain management during
labour and delivery. There are no known negative consequences to study participants. This
project has been approved by the Education and Nursing Research Ethics Board at the University
of Manitoba and any complaint regarding a procedure used in this study may be reported to the
Hurnan Ethics Secretariat (47 4-7 122)

Thank you for considering this opportunity to help us gain more information about the effect of
epidural, if any, on breastfeeding. If you agree to participate, you will be asked to sign consent.
The consent is for you and for your baby who is not legally or practically able to give their valid
consent to participate. If you have any questions, or wish to discuss this further, you can contact
my research advisor Maureen Heaman at 474-6222 at the Faculty of Nursing, University of
Manitoba or myself at

Thank you,

(h) or 787-21 I5 (w).

Zonna Marzan Chang, BN, IBCLC

(June, 200i) Page 2 ol 2
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Consent to Participate
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Helen Glass Centre fo¡ Nursing
Winnipeg, Manitoba
Canada R3T 2N2
Tèlephone (204) 47 4-7 452
Fax (204) 474-7682UTSIVERSITY

OF MANITOBA Faculty of Nursing
Consent to Participate

Epidural analgesia during labour and delivery:
Effects on the initiation and continuation of effective breastfeeding

agree to participate in a research project that will
look at the effects of epidural analgesia during labour and delivery on the initiation and
continuation of effective breastfeeding. ZonnaMarzanChang, a Master of Nursing student at
the University of Manitoba, is conducting the research. I understand that my participation in this
study is entirely voluntary. I am free to refuse to answer any questions I consider personal or
objectionable. I also understand that I may withdraw my participation at any time, without
affecting my care.

I have read the attached information sheet on this study. I understånd that my participation
includes filling out a brief form, that the primary investigator or a research assistant will be doing
a newborn assessment (approximately 5 minutes), and observing at least l5 minutes of a
breastfeeding session" within the 8-12 hour period after delivery. I am also awa¡e that the
primary investigator or a research assistant will ask me how I felt about the breastfeeding session
following their observation, which will be recorded as part of the study. Itt participating, I agree
not to discuss the course of my labour and delivery with the primary investigator or the research
assistant or provide any information about my labour pain management while the study is

underway. I understand that my participation may be withdrawn if the researchers learn my use
of pain medication during iabour and delivery before the newborn assessment and breastfeeding
observation is completed. I also understand that if withdrawn from the study, the care I will
receive will not be affected.

I am aware and agree that the primary investigator or resea¡ch assistant will read both my chart
and my baby's chart for additional information about the labour and delivery such as the type of
medication used (if any), progress of my labour, my baby's weight, and Apgar scores. In
participating, I am agreeable to being called at four weeks following delivery, as a follow-up
poftion of the study to find out about my feeding practice at that time. I am aware that the phone

calt will involve answering questions that could take approximately 10 minutes to complete.

I understand that my identity wiil not be revealed at any time or to any one. I am also aware that
if child abuse is disclosed, ZonnaManan Chang and her research assistant are obligated by law
to report the abuse. I understand that my name will not be placed in any of the data forms. Health
records that contain my identity will be treated as confrdential in accordance with the Personal

Health Information Act of Manitoba, and only used for research purposes. I am aware that access

to my data will be available only to ZonnaMarzan Chang, her advisor Maureen Heaman"

research assistant, and a statistician, who are directly involved in this research project. My name

will not be linked with the results of the study, or in any future presentations or publications.

July I3, 2001

rrrvrv. unl a n i Ìoba.caln u rsin g

Page I of2



Consent to Participate
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page2

I understand that in signing this consent, I am also giving consent for my baby who is not legally
and practically able to give their valid consent to participate.

This research has been approved by the Education and Nursing Research Ethics Board at the
University of Manitoba. I understand that I may report any complaints regarding a procedure in
this study to the Human Ethics Secretariat (474-7122). I have had all my questions answered to
my satisfaction and freely agree to participate in the study. I have been offered a summary of the
project. I understand that I may contact either ZorinaMavan Chang ( or 787-2715) or
her advisor, Maureen Heaman (474-6222), af the Faculty ofNursing, Universrty of Manitob4 if I
have concerns, questions, or need additional information.

Date:

Participant: Witness:

(2 copies - one for participant and one for the researcher)

july 13, 2001 Page 2 of 2
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Epidural analgesia during labour and delivery:
Effects on the initiation and continuatíon of effective breastfeeding

If you would like to receive a sum.mary of the results of this study, please complete the

information below and give it to the Researcher or to the Research Assistant. Thank you.

Name:

Address:
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Appendix G

Demographic and Childbirth History Information
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Epidural analgesia during labour and delivery: Effects on the initiaúon and continuation of effective breasfeeding

Participant Identification # Facility: (circle one)
Women's 1 or St. Boniface 2

Demographic and Childbirth History Information

PART I: (To be completed by the participant and/or researcher at the time of consent)

1. How old are you in years?

2. What was your total combined family income (before taxes) last year?

Less than 10.000

s10,000-24,999
s25,000-39,999
$40,000-54,999
$55,000-69,999
$70,000-89,999
$90,000 and over

3. Please circle the highest education grade you have completed
Grade School

12345678

High School
9 l0 11 72

Communit)' College/Vocational School

1234

University
| 2 3 4 5 6 '1 8 9 10

4. What is your marital status?

Single
Maried/living with a partner
Separated
Divorced
Widowed

5. What is you racial background?
White
Aboriginal_
Asian _
Black _
Other

(June,200l) Page I of 4
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Participant Identification #

6. Have you taken any prenatal classes? yes

7. Do you smoke? Yes
No

Have you breastfed before? yes
If yes, circle for wnicir ctril¿
months: lr 2nd

(How many cigarettes do you usually smoke per day?

History Information

(how many: __J

page 2

No

8. No-
and indicate how long in days, weeks, or

2.

9. Rate the following based on the importance of their support of your breastfeeding decision
(4 being the most important and I least important). Piease indicate how supportive they are
with your breastfeeding decision.

_Partner very supportive _ somewhat supportive _ Not supportive_ NiA

-Mofher 
very supportive _ somewhat supportive- Not supportive_ N/A

_Friends very Supporrive _ somewhat Supportive Not supportiv[ N/A

-others 
Very supportive_ Somewhat supportive - Not supportive- N/A-

(Part II and Part III to be completed by primary investigator or research assistant)
PART II:
1. Gavida Para

Gestation (weeks)

Duration of Labour (hours and minutes)
First Stage
Second Stage _
Third Stage

4. Time of Delivery

5. Instrumental delivery yes _ (circle: vacuum or forceps) no

6. Epidural:
Type: Circle. Bupivacaine 0.05% ìMith Fenranyl2mcglml and Epinephrine 2 mcg/ml

Rate: 10 1 1 12 13 14 ml/hr
Bupivacaine 0.04% with Fenranyl2mcglml and Epinephrine 2 mcg/mi

Rate: l0 1 I 12 t3 14 mi/hr
Bupivacaine 0.03% with Fentanyl2mcglml and Epinephrine 2 mcg/ml

Rare: 10 I I 12 13 14 ml/hr
Bupivacaine 0.0625 %wtth Fentanyl 2mcglm| and Epinephrine
2 mcg/ml

Rare: 6 '7 8 9 10 il 12 ml/hf

(iune,2001)
Page 2 of 4



Parf icipant Identification #
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History Information page 3

5 Bupivacaine 0.1% with Fentanyl2mcglml
Rate: 6 7 8 9 10 11 12 ml/lu

6 Ropivacaine 0.08% with fentanyl2mcglml
Rate: 10 11 12 13 14 15 ml/hr

7 Ropivacaine 0.2o/o

Rate: 4 5 6 7 8 9 10 11 12 ml/fu

Date and time established:
Date and time(s) infusion stopped:
Change in epidural rates:

Rate. _ ml/hr. Date & time start:
Rate: ml/hr. Date & time start:
Rate: ml/hr. Date & time start:

Complications with epidural (Circie)
I Maternal Hypotension Corrective action:

Duration:
2 Fetaln.aaycaraia Corrective action:

Duration:
3 Maternal temp Corrective action:

Duration:
4 Others & duration:

Corrective action:

Bolus: Circle: I Bupivacaine0.25%o (5mlqlh prn) Times:
2 Ropivacaine}.Z%o (3 4 5 ml) Times:
3 Fentanyl 50 mcg diluted to 5 ml *ith preseffi

(qah prn) Times:
4 other Ti*"r'-

Date & time epidural catheter removed:

7. Episiotomy -..-.- Tear

8. Use of local anesthetics (Circle) Yes_No_
Ifyes, Type and amount
Time:

10. Syntocinon duringlabour: yes_ no_
Duration f¡om initiation to deiivery:
Rate at delivery: mu/min

11. Antibiotic. For GBS pos MaternalFever
Prolonged rupture of membrane Other

Date &. time stopped:
Date &. time stopped:
Date &. time stopped:

(June,200J) Page 3 of 4
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History Information page 4Participant Identification #

Type:
Type:

Dose:
Dose:

Total given:
Total given:

PART III: Infant
1. Sex 1 Male or 2 Female

2. Birehweight grams)

3. Nuchal Cord Yes_ (circle: loose, tight, clamped, cut) No_

4. Apgars lmin_5min

5. Suctioning Yes _ No _

6. Oxygen therapy Yes _ per mask_ (How long?
per PPV_ (How long?

7. Meconium yes _(circle one: thin or thick) no

8. Percentile: (Circle) l. > 90'ì'(LGA)
2. < lolh (SGA)
3. between 10ù and eOth leCa;

10. Use of supplementary or complementary feeds (prior breastfeeding observation):
I Yes Circle for which feed (s): 11 2'd 3'd 4'h 51h 6tl' '7ú

iäjfft'methods 
used: Bottle SNS FF Cup

2No

(June, 2001) Page 4 of 4

9. Umbilical Cord Blood Gas Values:
Venous Arterial

pH (7.35 +.05) (7.28 + .A5\
P02 (29 +5.9\ (18 + 6.2)

PCO2 (38 +5.6'¡ (49 + 8.4)

Base Excess ( -4+)\ (-4 + 2)

HCO3 (20+ 2.1 (22 !2.s)
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Appendix H

The Neurologic and Adaptive Capacity Scoring System CNACS)
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Epidurat analgesia during labour and delivery: Effects on the initiation and continuation of effective breasfeeding.

Neurobehavioral Assessment Record (NACS)

Participant ldentifrcation #

Date and time:
Age: _in hours and minutes

Examiner:

Amiel-Tison, C., Barrier, G., Shnider, S.M., Levinson, G., Hughes, S'C., &
Stefani, S.J. (1982). A new neurologic and adaptive capacity scoring system for

evaluating obstetric medications in full-term newborns. Anesthesiolosy. 56 (5), p.341.
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Appendix I

LATCH-R Feeding Record

Mother's Perception of Breastfeeding
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Epidural analgesia during labour and delivery: Effects on the initiæion and continuation of effective breasfeeding

Participant ldentifi cation #
Date and Time:
Examiner:

Age in hours and minutes:

LATCH.R FEEDING RECORD

Type: BR-breast F-formula EBM-Expressed bre¿st milk Amount: Breast: time and side
Method: B-bottle SNS-Supplementalnursingqystem FF-fingerfeeding C-cup Formula: mls.
**Based on 15 minutes observation**

LATCH-R BREASTFEEDING ASSESSMENT GUIDE

MOTHER'S PERCEPTION OF BREASTFEEDING (Circle One)
After 1-5 minutes of breastfeeding observation

0 Not Pleased I somewhat pleased 2 Pleased 3 very pleased

Date Time Feeding L ¿\ T C H R Total Comments

0 I 2

LarcH Too sleepy or relucta¡t
No latch achieved

Repeated attempts
Hold nþple in mouth
Stimulate to suck

a

a

a

o Gr¿Ðbre¿st
¡ Tongue down
c Lips flanged
. Rhythmical suckline

At'¡reLE,
SWAILO\¡/lNG

. none . a few with stimulation . spontaneous and intermittent
< 24 hrs.

o sponta¡eous and frequent >24 hß.

TvpeorNrppr¡ o ]¡verled r flal o eveled after stimulation

Couronr
@røs1/Nþple)

engorged
cracked, bleeding, large
blislers or bruises
severe discomfort

a

. ñllinB

. ¡edde¡led, small blistøs or
bruises

. mild/moderatediscomfof

. soft

. non-tender

Holo o full assist o mrnlmal asstst
. teach one side, mother does

olher
o staffholds. mother l¿kes over

o no assist from $¿ff
o mofïer able to position a¡d hold

baby

MOTHËR'S

R¡spoNsrvnrurss
TO INFANTCUES,
CONNDENCE TO
BREASTTEED

a mother does nol reçond
to infa¡t feeding cues
molher does not feel
confident aboul her ability
to breastfeed

molìer requires help to
interpret infant feeding cues

mother requires conlidence
buildine

a o mother responds approprialely to
infant feeding cues

o mother feels confident abouther
ability to breastfeed



d.
ft

Winnipeg Regional Offict régional de la
Health Authority santé deWinnipeg
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July I 8, 2001

Zorina Marzan Chang
9l Battleford Bay
Winnipeg, MB R3Y lK3

Dear Zorina:

Thank you for your letter of July 13,20or requesting permission to use the LATCH_R
Breastfeeding Assessment Tool.

Permission is hereby granted for the use of this tool to assist with your proposed study. Thetopic is quite interesting and we look forward to reviewing the outcome.

llcst wishcs in your sludics,

Silrccrcly.

Beth Brunsdon-Clark, Nursing Director,
Women's Health Program

BETH BRUNSDON-CLARK RN, BN, MN
Nursing Di¡ecror

Women's Health proeram

Women's Hospital, WRI I 7
735 Notre Dame Avenue
Winnipeg, Maniroba R3E OLB

Office: (204)787_3987
FAX: (204)787-2887

E-mail :bbrunsdon-clark@hsc.mb.ca



Yahoo! Mail http://us.fl 0S.mail.yaloo.com/ym/Showletter?YY:7'1992&orde¡=down&sort=datef,c¡ros=0
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Yahoo! - Mv Yahoo! Options - Sion Out - Helo

fä U¿ El) noaresses ffi calendar þ ¡¡oteoa¿

Download Attachments

!nÞox for zpm_chang@yahoo.com

ffift

ffi@ffiW
NextCard Internet Visa - Apply Now

k:ply:l l*lffi f¡""-q-i i* "ti*h'en' Tl

From:
To:

Subject:

Date:

"Jensen I Block Address I Add to Address Book

lÍ1)

Latch assessment tool use

Wed, 1 Aug 2001 12:27:49 -0700

I am responding to your request to use LATCH in your research. I and the other authors are pleased to give you
permission to use the tool with authorship cÍted. This email should serve to give you permission. lf you need written
permission I would be happy to mail it to you. We have been very interested in the epidural question! lt has
become a very popular choice of analgesia in the area that we praclice and so we look fonn¡ard to the results of your
study.

Sincerely,

Debþie Jensen RNC, IBCLC

Cliok a i3' to send au inst¡nt message to an online füend 'B = Online, rå = Offline

Privaol' Polìcl'- Teu¡s of Setr.ioe - Guidelfues

Copyright @ I 994-2001 J'ahoo! Inc. All righx reseryed.

2001-08-27 l0:58 ÂM
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Appendix J

Name and Phone Record for Follow-up



Research: Epiclural analgesia cluring labour an<l delivery: Effects on the initiation and continuation of effective breastfeeding.

Name Phone # DOB of infant ID# Hospital #
A=HSC B=SBG

Date at 4 weeks
)

l.J
u)
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Appendix K

Breastfeeding Follow-up Interview
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Epidural analgesia during labour and delivery: Effects on the initiation and continuation of effective breasfeeding

Breastfeed in g Follow-Up Interview

Participant Identification # Date:

1. How are you feeding your baby now?

I Bre¿st
2 Bottle
3 Both

2. Are you satisfied with the way you are currently feeding your baby?

I Yes

2No

3. Please explain.

4. Did you have any breastfeeding problems in the hospital?

I Yes

2 No (go to #6)

5. If yes, what type of problem(s) did you have at the hospital? (Please say Yes or No to any
one of the following)

Sore nipples
Engorgement
Not enough milk
Baby not iatching on
Baby not sucking
Fussy baby
Fatigue
Baby sleepy

Baby sick
Other

Yes No V/hat helped?
12

I
1

1

l
l
I

2

a

)
2
2

6, Did you come home together with your baby?
i Yes
2No

(Jure,2001) page I of5

12
12
'la



Participant Identification#
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Follow-up Interview 2

'1. Did you have to stay longer in the hospital because of breastfeeding problem (s)?

1 Yes
2No

8. Have you had any breastfeeding problems since your baby was discharged from the hospital?

I Yes
2 No (go to #11)

g. If yes, what type of problem (s) have you had? (Please say Yes orNo to any one of the

following)

Sore nipples
Engorgement
Not enough milk
Baby not latching on
Baby not sucking
Fussy baby
Fatigue
Baby sleepy
Baby sick
Other

Is this still a

problem?

What did you do to help? 
I., ï"

10. If you experienced sore nipples at home, please rate this pain from I to 5, with 1 being the

least pain and 5 being the most severe pain.

What did you do to lessen the pain?

IL

t2
12
t2
12
t2
12
1',)
1ô
]L

Yes No
1ô1L

t2
1^IL

12
12
12
12
1ôIL

1Z
12

Did you have bruised nipples?

I Yes
2No

have cracked nipples?
Yes
No

Did you
I
¿

(June, 2001) Page 2 of 5
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Follow-up Interview page 3Participant Identifi cation #

Did you have bleeding nipples?

1 Yes
2No

i 1. If you experienced "not enough milk", how did you decide that you had this problem?
Please say yes or no to any of the following:

Fussy baby
Baby feeding too often
Baby not gaining enough weight
Other

What did you do about the problem?

Yes
I
1I

I
I

No
2
2

2
2

12. Who helped you to breastfeed? Please say yes or no to any of the following:

Physician
CommunityÆubli c Health Nurse
Breastfeeding Hotline
Breastfeeding Clinic
Peer Counsellor
La Leche League
Mother/relative
other 

-

No one

Yes
1

l
I
I
I
I
I
I
1

No
2
2
t
2
4L

2
2
)
2

13. If you are not presently breastfeeding, how many weeks did you breastfeed after your
baby was born?

I <l week
2 1-2 weeks
3 2-3 weeks

4 3-4 weeks

14. What is the single most important reason why you stopped breastfeeding?
i Sore nipples
2 Not enough milk
3 Fussy baby

(June,2001) Page 3 of5



Participant Identification #

Fatigue
Embarrassed
Baby won't latch
Baby won't suck
Baby too sleepy
Not convenient
You were sick
Baby was sick
Returned to worlc/school
You felt ready to stop

Other

236

Follow-up Interview page 4

(eg. Husband's wishes, no support)

15.

4
5

6
7

I
9

10

11
1ô

13

T4

1

2
3

I

5

6
a

I

I
2
3

4
5

(June, 2001)

In atypical 24hour day, how often do you (did you) breastfeed your baby?

1 Less than 4 times
2 4-8 times
3 9-12 times
4 more than 12 times

Do you (did you) feed your baby anything else besides breastmilk?

1 Yes
2No

What else do (did) you feed your baby? You may select as many as necessary.

16.

17

18. If you are still breastfeeding, how many months do you plan to breastfeed your baby?

Nothing
Plain water
Sugar water
Juice
Formula
Combination of supplements
Solid foods
Other

2-4 months
5-7 months
8-10 months
10-12 months
over 12 months
Don't know

Page 4 of -5
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Participant Indentification # Follow-up Interview page 5

19. How old was your baby when discharged from the hospital? 

-(hours)
20. Do you have any suggestions for health care professionals to improve the breastfeeding

experience?

While in hospital:

After discharge:

Your participation is very valuable to this research.
Thank you for your time and all your help.

AII the best to you and your baby.

(June, 2001) Page 5 of 5
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Appendix L

Interrater Testing for NACS
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Helen Glass Centre fo¡ Nursing

Wìnnipeg, Manitoba
Canada R3T 2N2

Telephone (Z04) 474'745å

Fax (204) 474'7682

OR
91&úlefoilBqt

manþeg,MB
R3Y 1&3'Carr4d4

UNlvERsIt" I Facultyof Nursing
OF M.ANITO BA I

Oct. 16,2001

Lori ÏVahoski. Unit Manager
'Women's FamilY BirthPlace
'Women's HosPital

735 Notre Dame Ave'

lVinnipeg, MB
R3E OL8

Dea¡Ms' Wahoski:

In preparation for the study: 'Epidural.analgesia during laboy and delivery: Effects on

rhe initiatioo *O *ntinu"íion oi"ff""tiu. Uï*tf";inÉ', an Intenater Reliability testing

need to be done fo, on" oittte research instruments. Tãsting will involve the newborn

assessmenr using the Ñeurologic ana AAaptive Capacrty Scóring.System (NACS)

developed bV emiefiit"tl B-i*, -4.S.H"id*. 
þt."*t see enclosed copy of the test'

The Educæion and Nursing Researoh Bttrics goar¿ at the universþ of Manitoba have

approved this PreParatory step'

Recruitment for this Intenater Testingwill take placæ-in the.w.omen's Family Birthplace

and ttre Combined C"r" Ùrit. It wouid only takå l-2 houis in the units'

I would only reguest the nurses to ask the mothers if they are witling to 8ee me to discuss

about recruitment for the assessment of their newborns' Please see enClOsed invit¿tion to

participate *¿ *nr"ni io'*'' Only moürers-;gt""t*'" !t:ÏL*ill be approached'

Mothers consenrmg to the participation of their-newbãm may ohoose to be present during

the assessment.

If you have any questions, or wish to discuss this further, you may contact my research

advisor Maureen n".ã"oat 474-6222æ tfre facufty of Ñursing' University of Manitoba

or mYself at (w) 787'2115 or (h)

fnrrrs/lmlv-

Zonnalvffuzan Chang, BN, IBCLC

www.umanitoba.calnursing
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Invitation to ParticiPate
A study to compare newborn assessment ratings

My name is Zorina Marzan Chang and I am a Registered Nurse enrolled in the Master of Nursing

prágrarn at rhe University of Manìtoba. I am doing a study to find out if medication use during

labo"ur and delivery for pâin relief affects the ability of babies to breastfeed. In preparation for this

siudy, *y ,"r"ur"h assistant and I need to compare how similar our ratings are on newborn

assessmént. I am asking you to give permission for us to assess your baby'

your decision to have your baby participate is entirely voluntary. If you choose noJ t9 participate,

jou, .urc or your baby;s care wili not be affected in any way. If you agree to your baby's

participation, a research assistant (who also is a registered nurse) and I will conduct an assessment

ãi Vori U¿UV. The newborn assessment vrill check for your baby's tone, reflexes, and senses, and

wiíl take ab-out t 0 minutes to complete. This will be can'ied out in the nursery and you may

"t 
oor" to be present during the teiing. You may withdraw your participation at any time and will

not affect your care or your baby's care. This newborn assessment in not for diagnostic purposes,

but to help increase u"óu.acy in carrying out the assessment between the researcher and her

research assistant.

All information gathered in the assessment will be kept completely confidential, and at no time

*itt your identit! be revealed. However, if child abuse is disciosed, the research assistant or I are

obligated by law to report the abuse. Your name will not appear on any of the data collection

reco"rds. A code number will be assigned to your child and will appear on all the forms Access to

the data is restricted to the research assistant, my research advisor, and me. All data will be stored

in a locked frling cabinet and destroyed when the study is completed.

Although there will be no immediate benefits to participants, this preparatory testing will help

increaõ the reiiability of the study findings. There are no knoryn negative consequences to study

fu*i"ipun*. This pråject has been approved by the Education and Nursing Research Ethics Board

ät tn" Ûniu"rsity oitøanitoba and any complaint regarding a procedure used in this study may be

reported to the Human Ethics Secreta¡iat (474-7122).

Thank you for considering this opportunity to help us prepare for a study that is aimed to promote

initiatión and continuation of effective breastfeeding. If you agree to have your baby participate,

you will be asked to sign consent. The consent is on behalf of your baby who is not legally or

practically able to give their valid consent to participate. If you have any questions, or wish to

ãir"u., the study ñth"r, you can conracr my research advisor Dr. Maureen Heaman at 474-6222

at the Faculty oiNursing, University of Manitoba or myself at or 787-2115 (w),

Thank you,

Zorina Marzan Chang, BN, IBCLC

(September, 200i)
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Helen Glass Centre for Nursing

Winnipeg, Manitoba

Canada R3T 2N2

Tèlephone (204) 47 4-7 452

Fax (204) 474'7682

UttIVERSITY
OF MANITOBA

Faculty of Nursing
Consent to ParticiPate

A studv to compare newborn assessment ratings

agree to have my newborn be examined by Zonna

M@rsing student at the University of Manitoba, and her research

assistant, in pieparation for a research. I understand that in signing this consent, I am giving

consent for my baby who is not legally and practically able to give thei¡ valid consent to

participate. I understand that our participation is entirely voluntary. I also understand that I may

withdraw our participation at any time, without affecting our care.

I understand that participation includes that the primary investigator and a research assistant will

be doing a newborn asséssment (approximately l0 minutes) on my baby. I am aware that the

newborn assessment will check for my baby's tone, reflexes, and senses. I am aware that the

testing will take place in the nursery and that I may choose to be present during the testing. I
also rinderstand ihat the newborn assessment is not for diagnostic purposes, but to help increase

accuracy in carrying out the assessment between the researcher and her research assistant.

I underst¿nd that our identity will not be revealed at any time or to any one. I am also aware ttrat

if child abuse is disclosed, T,onnaMarzanChang and her research assistant are obligated by law

to report the abuse. I understand that our names will not be placed in any of the daø forms

Healil records that contain our identity will be treated as confidential in accordance with the

personal Health Information Act of Manitoba. I am aware that access to my child's data will be

available only to ZonnaMarzan Chang, her research assistant, and her research advisor. My

name and my child's name will not be linked with the results of newborn assessment.

This study has been approved by the Education and Nursing Research Ethics Board at the

University of Manitobá. I understand that I may report any complaints regarding a procedure in

tlris studyto the Human Ethics Secretariat (474-7122). I have had all my questions answered to

my satisiaction and freely agree to participate in the study. I understand that I may contact either

Zo¡naMuzanChang ( or 787-2115) or her advisor, Maureen Heaman (474-6222), at

the Faculty of Nursing, University of Manitoba, if I have concerns, questions, or need additional

information.

Date:

Participant: \ffitness:

(2 copies - one for participant and one for the researcher)
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Correlations
Correlations

**. Correlation is significant atthe 0.01 level (2-tailed).
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