


63749_FMxx_FINAL.qxd  9/9/09  4:13 PM  Page i



World Headquarters
Jones and Bartlett Publishers
40 Tall Pine Drive
Sudbury, MA 01776
978-443-5000
info@jbpub.com
www.jbpub.com

Jones and Bartlett Publishers
Canada

6339 Ormindale Way
Mississauga, Ontario L5V 1J2
Canada

Jones and Bartlett Publishers 
International

Barb House, Barb Mews
London W6 7PA
United Kingdom

Jones and Bartlett’s books and products are available through most bookstores and online book-
sellers. To contact Jones and Bartlett Publishers directly, call 800-832-0034, fax 978-443-8000,
or visit our website, www.jbpub.com.

Copyright © 2010 by Jones and Bartlett Publishers, LLC

All rights reserved. No part of the material protected by this copyright may be reproduced or
utilized in any form, electronic or mechanical, including photocopying, recording, or by any
information storage and retrieval system, without written permission from the copyright owner.

The author, editor, and publisher have made every effort to provide accurate information. How-
ever, they are not responsible for errors, omissions, or for any outcomes related to the use of
the contents of this book and take no responsibility for the use of the products and procedures
described. Treatments and side effects described in this book may not be applicable to all people;
likewise, some people may require a dose or experience a side effect that is not described herein.
Drugs and medical devices are discussed that may have limited availability controlled by the
Food and Drug Administration (FDA) for use only in a research study or clinical trial. Research,
clinical practice, and government regulations often change the accepted standard in this field.
When consideration is being given to use of any drug in the clinical setting, the health care
provider or reader is responsible for determining FDA status of the drug, reading the package
insert, and reviewing prescribing information for the most up-to-date recommendations on
dose, precautions, and contraindications, and determining the appropriate usage for the prod-
uct. This is especially important in the case of drugs that are new or seldom used.

Production Credits
Publisher: Kevin Sullivan V.P., Manufacturing and Inventory Control: 
Acquisitions Editor: Emily Ekle Therese Connell
Acquisitions Editor: Amy Sibley Composition: Arlene Apone
Associate Editor: Patricia Donnelly Cover Design: Scott Moden
Editorial Assistant: Rachel Shuster Cover Image: © mdd/ShutterStock, Inc.
Senior Production Editor: Carolyn F. Rogers Printing and Binding: Malloy, Inc.
Marketing Manager: Rebecca Wasley Cover Printing: Malloy, Inc.

Library of Congress Cataloging-in-Publication Data
Smith, Linda J., 1946-
Impact of birthing practices on breastfeeding. — 2nd ed. / Linda J. Smith.

p. ; cm.
Rev. ed. of: Impact of birthing practices on breastfeeding / Mary Kroeger. c2004.
Includes bibliographical references and index.
ISBN 978-0-7637-6374-9 (pbk.)
1.  Breastfeeding. 2.  Childbirth. 3.  Childbirth—Social aspects. 4.  Delivery, Obstetric. 5.  Maternal

Behavior. I. Kroeger, Mary. Impact of birthing practices on breastfeeding. II. Title.
[DNLM: 1.  Breast Feeding. 2.  Delivery, Obstetric. 3.  Maternal Behavior. WS 125 S654i 2010]
RJ216.K76 2010
649’.33—dc22

2009019489
1799

Printed in the United States of America
13  12  11 10 09    10 9 8 7 6 5 4 3 2 1

Substantial discounts on bulk quantities of Jones and Bartlett’s publications are available
to corporations, professional associations, and other qualified organizations. For details and
specific discount information, contact the special sales department at Jones and Bartlett via
the above contact information or send an email to specialsales@jbpub.com.

63749_FMxx_FINAL.qxd  9/9/09  4:13 PM  Page ii



F
CONTENTS

Foreword vii
Nils Bergman, MB CHB, DCH, MPH, MD

Foreword ix
Michel Odent, MD

Foreword xiii
Johanna Bergerman, BSc, BA Hon (WGST), IBCLC

Foreword xv
Diane Wiessinger, MS, IBCLC

Introduction to the Second Edition xix

Acknowledgments xxiii

Chapter 1 Historical Perspectives on Childbirth 
and Breastfeeding 1
The Location for Birth Matters: Home Birth and 

Institutional Delivery 2
The Natural Childbirth Movement in the West 3
La Leche League International 5
The Natural Childbirth Movement Grows 8
Breastfeeding Rates Are Tracked Separately from 

Birth Outcomes 11
Global Perspective on Birth, Breastfeeding, and Maternal 

and Infant Survival 14
Safe Motherhood and Other Initiatives 18
Professional Responsibility for Breastfeeding Success 22
Innocenti Declarations of 1990 and 2005: Call to Action 23
Back to . . . the Future 24
References 25

63749_FMxx_FINAL.qxd  9/9/09  4:13 PM  Page iii



iv Contents

Chapter 2 Evidence-Based Practice in Perinatal Care 29
Informed Consent 30
What Evidence Really Counts? 30
Challenges of Research on Childbirth and Lactation 32
Resources for Evidence-Based Maternity Care 33
Evidence-Based Breastfeeding Practices 37
The Politics of Research 38
Oxytocin, “The Love Hormone” 39
Technology: Overuse and Underuse 41
Breaking Through the Cul-de-Sac 43
Interventions Can Cascade 44
Research Gaps Still Exist 46
Summary Points for Evidence-Based Practice in Perinatal Care 46
References 46

Chapter 3 Companion(s) of the Mother’s Choice 49
Background 50
Labor Support and Birth Outcomes 52
Labor Support and Breastfeeding Outcomes 54
Labor Support in Resource-Poor Settings 57
Staff Acceptance or Resistance to Labor Companions 58
Labor Companions and Training Programs 60
Summary Points for Companion(s) of the Mother’s Choice 61
References 63

Chapter 4 Cascade of Interventions: Physics, Forces, 
and Mechanics 65
Nerves and Muscles Control Movement 68
Cranial Bones Surround the Developing Infant Brain 70
Mechanical Forces and Instruments During Birth 77
Physics and Forces During Cesarean Delivery 81
Muscle Responses and Mispatterning 82
Effect of Analgesia and Anesthesia on Nerve Function 83
Implications of Poor Suck–Swallow–Breathe 85
Conclusions 87
Summary Points for Cascade of Interventions: Physics, Forces,

and Mechanics 88
References 91

Chapter 5 Cascade of Interventions: Chance or Choice? 
The “Seduction of Induction” 97
Predictability in Parturition 98
Outcomes of Labor Induction 100
Effects on Breastfeeding 102

63749_FMxx_FINAL.qxd  9/9/09  4:13 PM  Page iv



Contents v

Practice Implications 102
Summary Points for Cascade of Interventions: 

Chance or Choice 103
References 104

Chapter 6 Modifiable Labor Influences: Freely Move About, 
or “Gravity Works” 107
Background 107
Position in the First Stage of Labor 110
Position During the Second Stage of Labor 110
Electronic Fetal Monitoring 113
Maternal Labor Position in Childbirth Around the World 114
Conclusions 115
Summary Points for Modifiable Labor Influences: Freely Move

About, or “Gravity Works” 116
References 117

Chapter 7 Modifiable Labor Influences: Eat and Drink, or 
“Labor Is Work” 121
Why Is Nutrition and Oral Hydration During Labor 

Still Controversial? 122
Effects of IV Hydration on Maternal Stress, Breast Edema, 

and Lactogenesis 124
Effects of IV Hydration on Infant Status, Ability to Feed, and

Risk of Supplementation 126
Other Effects of IV Hydration and Caloric Restriction in Labor 127
Global Aspects of Hydration in Labor 127
Conclusions 128
Summary Points for Modifiable Labor Influences: Eat and

Drink, or “Labor Is Work” 128
References 130

Chapter 8 Modifiable Labor Influences: Labor Pain 
Management 137
Background 137
Effect of Labor Drugs on the Infant 138
Effect of Labor Drugs on Maternal Physiology and 

Breastfeeding Initiation 143
Labor Pain Relief and Medication Use Around the World 144
Nonpharmacologic Pain Relief Strategies 145
Conclusions 146
Summary Points for Modifiable Labor Influences: 

Labor Pain Management 147
References 148

63749_FMxx_FINAL.qxd  9/9/09  4:13 PM  Page v



vi Contents

Chapter 9 Modifiable Birth Influences: Surgery and Trauma 153
Cesarean Surgery 156
Birth Injuries to the Mother and Baby 160
Adrenalin Versus Oxytocin: Fear, Stress, and Hormone Effects

166
Labor Stress and Lactogenesis 168
Postpartum Bleeding 169
Long-Term Effects of Birth Interventions 171
Natural Protections Against Stress for Mother and Baby 171
Cumulative Stresses from Induction, Epidural Anesthesia, 

and Surgery 172
Summary Points for Modifiable Birth Influences: 

Surgery and Trauma 176
References 181

Chapter 10 Restoration and Recovery 189
Immediate and Sustained Skin-to-Skin Contact 189
Risk of Separation, Pain, and Newborn Procedures 

That Affect Feeding 193
Risks of Supplements 198
The ABC Protocol: Access, Breastmilk Transfer,

Maternal Comfort 199
BFHI: Policies That Protect, Promote, and Support the

Birth–Breastfeeding Continuum 202
The BFHI’s Ten Steps to Successful Breastfeeding 205
Public Health Implications 207
Summary Points for Restoration and Recovery 210
References 212

Appendix: Resources 221
Index 233

63749_FMxx_FINAL.qxd  9/9/09  4:13 PM  Page vi



F
FOREWORD

Nils Bergman, MB CHB, DCH, MPH, MD

This is an important book.
It is also a dangerous book, and I suspect that it will be ignored

and suppressed.
But if you are fortunate enough to be reading this, I strongly

encourage you to go on reading to the end of the book. After that,
you may also be in danger of being ignored and suppressed.

The purpose of this book is to enlighten and illuminate you to
the wonder of the relationship between a mother and her new-
born. The newborn comes into the world highly competent, well-
equipped to work magic with mother and to make milk flow. The
mother need only observe and marvel, and respond to her baby
and to her heart.

Now if that sounds like unscientific poetry, let me say the
same thing differently. Every mother has innate neural circuitry,
which under a particular hormonal milieu and under specific sup-
portive conditions results in profound caregiving behaviors that
foster optimal newborn brain development. And every newborn
comes into the world able to trigger those neural circuits, and to
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viii Foreword

ensure its own well-being through stimulating the limbic brain
and the autonomic nervous system of the mother, producing the
required hormonal milieu. In the process, all the newborn’s basic
biological needs are met.

So the reason you should continue reading is based on this new
understanding of the neuroscience, and on the evidence arising
from it. Almost everything we do to “improve” on this millennia-
old self-sustaining dyad is detrimental to mother and baby. This
book describes in particular detail how our care practices and
behaviors can disrupt the needed neural processes that produce
well-being, and emotional and social intelligence.

Yet we have this amazing blind faith in our technology and
our monitoring, and our power to do good. I might be describing
you, dear reader! But do please read on, and do so with an open
mind. Let that open mind apply itself to the new knowledge and
science succinctly presented by the author, and then critically
appraise the evidence provided.

You will then be able to return to your workplace, or to your
mother and baby, but now with the knowledge required to make
a real difference. You will make the world a better place.
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FOREWORD

Michel Odent, MD

The second edition of this seminal book by the late Mary Kroeger
and Linda Smith is being published at a time when recent techni-
cal and scientific advances are pushing the history of childbirth
and breastfeeding towards two divergent directions.

About the technical advances, we must realize that the cesarean
has become an easy and fast operation. It is possible today to do a
c-section in 20 minutes. When I did my first c-sections half a cen-
tury ago we had to hurry to do it in an hour, and we could not start
the operation without having one or two bottles of blood at our dis-
posal to compensate for the unavoidable blood loss. Not only has
the cesarean become a simplified and fast operation, but it has also
become safer than ever. It is difficult to evaluate the safety of this
surgical procedure. It is commonplace to claim that the risks of
maternal death are multiplied by three or four after a cesarean birth
without underlining that the operation is rarely the direct cause of
mortality, and without underlining that the population of women
who had cesareans includes a comparatively greater number of
pathological conditions.
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x Foreword

Today we can overcome these difficulties. Since, in most hos-
pitals all over the world, the doctrine is to perform an elective
cesarean at 39 weeks in the case of breech presentations, we have
at our disposal a new generation of huge homogenous statistics
that make it easier to evaluate the degree of safety of the modern
cesarean in well-organized departments of obstetrics. If we com-
bine the results of a large Danish study that included 7,503
planned c-sections for breech presentation at term,1 of a Canadian
study that included 46,766 c-sections for the same reasons,2 and
of the famous randomized multicenter Lancet trial (941 cases),3 we
obtain a homogenous series of 55,210 cesareans without one
maternal death. In a recently published series of 24,077 repeated
cesarean deliveries at term there was one neonatal death.4

We have reached a time when a cesarean at term may be pre-
sented as the safest possible option to have a baby . . . if we just
take into account the short list of criteria that was established
during the 20th century to evaluate the practices of obstetrics and
midwifery. This short list includes only perinatal mortality and
morbidity rates, maternal mortality and morbidity rates, and cost
effectiveness.

It is in such a technical context that several developing sci-
entific disciplines suggest additional criteria to evaluate how
babies are born, pushing the history of childbirth and breastfeed-
ing towards an opposite direction. This second edition by Smith
must be understood as an authoritative synthesis of the many
physiologic and epidemiologic reasons to look at the quality and
duration of breastfeeding in relation to the way the mother has
given birth: this criterion has been ignored until now.

Some new criteria suggested by recent scientific data are more
precisely related to the initiation of breastfeeding. For example, we
have learned a lot recently about the human gut flora. We can
claim today that our gut flora represents 80% of our immune
system. We can also claim that our gut flora is an aspect of our
personality: it cannot be easily modified because it is to a great
extent established immediately after birth, at the very time when
the germ-free newborn baby enters the world of microbes. An hour
after birth the baby’s body is colonized by billions of microbes.

For the newborn baby who shares with his or her mother the
antibodies that easily cross the human placenta (IgG), it makes a
huge difference if the first microbes that occupy the baby’s body are
familiar or not. In other words, there is a basic inescapable differ-
ence, from a bacteriological perspective, between being born
among the multiple microbes of the perineal area and being born
via the abdominal route in a sterile operating room. Furthermore, if
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there is, immediately after birth, a close skin-to-skin contact
between mother and newborn baby in an atmosphere of complete
privacy, it is highly probable that the baby will find the breast
during the hour following birth. The consumption of early
colostrum implies that friendly germs such as lactobacillus bifidus
and E. coli from maternal origin will participate in the colonization
of the digestive tract. It also implies the introduction of precious
local antibodies (IgA) and of a great diversity of anti-infectious
substances. Such physiologic considerations are supported by epi-
demiologic studies. For example, it has been demonstrated that sup-
plements of probiotics in the neonatal period in a population at risk
of allergic (“atopic”) diseases can reduce, later in life, the risks of
diseases such as hay fever, allergic rhinitis, asthma, and so on.5

To sum up I’ll claim, in the age of the safe cesarean, that all the
new criteria we urgently need to evaluate how human babies are
born are directly or indirectly related to breastfeeding and love.
Anyway, one cannot separate breastfeeding and love because, each
time a baby is at the breast, a cocktail of love hormones is released.

References
1. Krebs L, Langhoff-Roos J. Elective cesarean delivery for term

breech. Obstet Gynecol. 2003;101(4):690–696.
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3. Hannah ME, Hannah WJ, Hewson SA, et al. Planned caesarean
section versus planned vaginal birth for breech presentation at
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1375–1383.

4. Tita AT, Landon MB, Spong CY, et al. Timing of elective repeat
caesarean delivery at term and neonatal outcomes. N Engl J Med.
2009;360:111–120.

5. Kuitunen M, Kukkonen K, Juntunen-Backman K, et al. Probiotics
prevent IgE-associated allergy until age 5 years in caesarean-
delivered children but not in the total cohort. J Allerg Clin
Immunol. 2009;123(2):335–341.
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FOREWORD

Johanna Bergerman, BSc, BA Hon (WGST), IBCLC

Birth has always been a private affair for women done among
other women, and breastfeeding has mainly happened in public
as women go about their daily lives. When birth moved into hos-
pitals, mothers’ needs for privacy and companionship were dis-
rupted. Similarly, breastfeeding in public has been disrupted by
public attitudes about the sexual nature of breasts. Thus, ques-
tions need to be raised about the impact of constructions of public
and private spaces on birthing and breastfeeding.

It is institutional and social structures that systematically
push birthing into public spaces, where the labor room doors are
open to a wide variety of medical stuff, yet shut to those nearest
the mother. These same forces systematically confine breastfeed-
ing to private spaces, modestly done behind closed doors. This
spatial organization operates in direct opposition to many moth-
ers’ expressed needs.

Mothers want their birthing to be a private affair where they
have control over who is present. Mothers also want to be able to
“breastfeed anytime, anywhere.” Birthing in public spaces and
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breastfeeding only in private spaces robs women of much needed
control over their bodies and their experiences.

The power inequities of this private and public spatial para-
dox need to be examined for their powerful impacts on the out-
comes of birthing and breastfeeding.
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FOREWORD

Diane Wiessinger, MS, IBCLC

A few years ago, because of my background in animal behavior, I
was asked to give a talk on “breastfeeding lessons from animal
behavior.” What fun! I would look at pregnancy, birth, feeding,
sleep, solids, and weaning in other mammals, and let the audience
draw for itself the obvious and entertaining parallels with humans.

That’s not how it turned out. I never really got past the birth.
Other mammal mothers are selfish. Not selfish, exactly, but they

simply can’t think in terms of societal expectations or infant sati-
ety or milk transfer. Most of them probably have no idea they even
have milk. They nurse because it feels good—really good, better
than cocaine in one experiment1—and because it quiets the baby or
babies. Typical mammal mothers don’t feel obliged to wait for full
calorie transfer to end a feed. They stop whenever they choose, for
whatever reason they choose, including walking to a fresh place to
graze or shifting positions to scratch. Baby initiates, Mama termi-
nates. But typical mammal mothers begin again whenever the baby
signals for more, and never say, “He can’t be hungry; he just ate!”
And they respond to distressing births like, well, like mammals.
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Mammal mothers choose a secluded, quiet birthplace. They
may stall or stop their labors if conditions don’t suit. Animal
breeders know this well, and ignore it at their peril. A stud farm
manager saw to it that his laboring mare was virtually unob-
served; the vet crouched, small, in a corner, head and eyes down-
cast. Her halter had been removed to allow completely free
movement. She gave birth in her familiar stall and had full access
to food and water. Lights were dim, noise was avoided, strangers
were prohibited. It was, after all, a $3 million foal.2

Normal mammalian birth includes all the sensations of labor.
Mammals feel the delivery—for some, the sensation of cervical or
vaginal stretching is an important trigger for maternal behaviors.3,4

They smell the birth. They smell themselves on their babies.5 Cords
may be nipped, ripped, or ignored until they dry up, but they are
never, ever severed while blood circulates through them.

Other mammals always clean their newborns themselves.
Licking is standard postpartum behavior for mammals. However,
if puppies are washed and dried by someone else, the mother dog
will not lick them.6 Does it matter? The gorilla literature indicates
that postnatal cleaning appears to be a mechanism that “facili-
tates the initial development of a social bond between the female
and her firstborn.”7

If you look at the literature for mammals as varied as baboons,
deer, and dogs, you will find cautions that cesarean section car-
ries a very high risk for rejection of the baby. To reduce the risk
of post-cesarean rejection, suggests one dog breeder, let the
mother labor before surgery, save a placenta post-surgery, dip the
pups’ rear quarters in the goo, and offer the wakening mother
messy puppies at her back end in need of cleaning. In other words,
re-create as much of a normal birth sequence as possible.8

Mammal babies, like their mothers, have instinctive patterns
of birth-related behavior. Theirs lead them from birth outlet to
first meal. Interrupt that sequence, and they may be unable to feed
at all. Yet their feeding may be key to turning around a failing
relationship. “Make them nurse!” urges one dog breeder when
puppies are delivered by cesarean,9 citing the high risk of rejec-
tion. Others recognize the futility of “making” a newborn do any-
thing outside its programmed sequences. “You cannot force the
baby to eat by pushing his head at the teat,” says a goat breeder.
“This will not work and only makes it frustrating for everyone. He
will instinctually fight you pushing his head or forcing the teat
into his mouth.”10 Sound familiar? No, the balky mammal new-
born needs its normal patterns and signals, not an outsider’s forc-
ing of those patterns and signals. And yet the mother whose birth
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was disrupted is less likely to perform her half of the normal post-
natal dance. Therefore, animal tenders don’t relax until the baby
has fed. The mother-to-baby delivery of colostrum, not the deliv-
ery of baby or placenta, is their signal that the birth is over and
all is truly well.

The resounding message for helpers and observers of mam-
malian birth is: If at all possible, stay out of the way and let this
intricately interwoven series of maternal and infant behaviors run
its course. If you must intervene, do so as little and as briefly as
possible, and work with the normal rhythms of mother and baby,
not against them. When I looked for mammalian infant feeding
literature, what I found instead was mammalian birth literature.
Don’t move the mother, it said. Don’t disturb the mother, don’t
medicate the mother, don’t clean the baby, don’t remove the baby.
All those helpers and observers knew: if their interventions dis-
rupted any part of the period from labor through the baby’s com-
pletion of its first meal, they risked having to rescue the baby from
rejection or worse.

Humans, of course, are different from other mammals. The
human mother knows intellectually that she gave birth and that
this is her baby, even when all her biological signals shout other-
wise. She will work to overcome whatever birth and breastfeed-
ing insults confront her, just as this mother did following an
emergency cesarean:

I still feel like something is missing, but I don’t know what. I
feel as though I adopted my baby but he is not biologically
mine. I feel like I only know he’s mine because everyone tells
me he’s mine. I love him, because I love all babies, and espe-
cially because everyone is telling me he’s my baby. But there
really seems to be this big gap. I don’t know what happened to
the bump on my belly and I have no idea where this child came
from. He’s totally cute though, and he seems to think I’m his
mother. So, I will go with that. . . . I don’t know if/how normal
birth would have changed this feeling. But the more we nurse,
the more I believe he’s my kid.11

Any other mammal would have stopped at “not biologically mine,”
and walked away.

In the mammal world, lactation automatically follows a good
birth. Tamper too much with the birth, and there is no infant feed-
ing because the mother does not accept the young. Our own hor-
monal perinatal dance matches that of other mammals. Is it likely
that we are exempt from other mammalian mandates?

My light, fluffy mammals talk had become appallingly dark. I
realized that, for over 20 years as a breastfeeding helper, I had
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been looking at the wrong end of the mother. The animal literature
fairly shouts, “It’s The Birth, Stupid!” If I really want to help moth-
ers to breastfeed, I need to start spending time connecting with
the birth community, and helping them fight to normalize birth.
If we succeed there, most of the time breastfeeding will just . . .
happen. Just as it always has.
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F
INTRODUCTION TO 
THE SECOND EDITION

Breastfeeding matters.
The Lancet’s Child Survival Series estimated that 13% of

infant deaths worldwide could be prevented by breastfeeding,
which is more than most other interventions combined.1 Forste et
al. reported that “breastfed infants are 80% less likely to die before
age 1 year than those who never breastfed, even controlling for
low birth weight. . . . Analyses of infant mortality indicated that
breastfeeding accounts for the race difference in infant mortality
in the United States at least as well as low birth weight does.”2

Chen and Rogan of the National Institutes of Health reported that

Breastfeeding is associated with a reduction in risk for post-
neonatal death. This large data set allowed robust estimates and
control of confounding, but the effects of breast milk and
breastfeeding cannot be separated completely from other char-
acteristics of the mother and child. Assuming causality, how-
ever, promoting breastfeeding has the potential to save or delay
approximately 720 postneonatal deaths in the United States
each year.3
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Morbidity and mortality disparities between breastfed and artifi-
cially fed children in developed countries and globally are now
solidly established in research.4,5 Cognitive differences have been
reported since 19296 and confirmed by Kramer et al.’s rigorous
research in 2008: “These results, based on the largest randomized
trial ever conducted in the area of human lactation, provide
strong evidence that prolonged and exclusive breastfeeding
improves children’s cognitive development.”7 Exclusive breast-
feeding for 6 months followed by continued breastfeeding with
complementary family foods for at least 2 years or more is the
gold standard, recommended by virtually every health agency and
organization in the world.8

But wait—breastfeeding is normal, not an intervention with
“benefits.” There are no “benefits” of breastfeeding, just as there are
no “benefits” of breathing clean air. Babies must be fed with some-
thing. Everything other than mother’s own milk has known and
unknown risks and consequences to the child and her mother. The
World Health Organization’s (WHO’s) 2006 Child Growth Standards
clearly establish that “the breastfed child is the norm for growth and
development.”9 The American Academy of Pediatrics’s (AAP’s) 2005
policy states that “Exclusive breastfeeding is the reference or nor-
mative model against which all alternative feeding methods must be
measured with regard to growth, health, development, and all other
short- and long-term outcomes.”10 If breastfed babies are healthier,
leaner, and developmentally advanced, then by the WHO and AAP
definitions of normal, non-breastfed (formula-fed) babies are sicker,
fatter, and developmentally and cognitively compromised.

Lactation following birth is likewise normal for the mother,
and breastfeeding is normal for the mother–baby dyad. Her body
releases her baby and the baby’s placenta, and then secretes and
releases milk for her infant for months and months. The milk she
produces is perfect in immune properties, volume, and composi-
tion for her baby/child, and the breastfeeding relationship fosters
a normal intense bond.

For breastfeeding to succeed, the baby must emerge from its
internal gestation able to feed, the mother must be able and will-
ing to let her baby feed, lactation must proceed normally, breast-
feeding must be comfortable for both, and the surroundings must
support the mother and baby as mutual caregivers,11,12 an “insep-
arable biological and social unit”8 during the baby’s early days
and weeks that will ease the dyad into months and years of “lac-
tational life-support.”13

Our public health mandate, then, is to prevent and reduce excess
and unnecessary formula-feeding through promotion, protection,
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and support of breastfeeding. Avoidable maternity practices that
interfere with the establishment and maintenance of breastfeeding
should, of course, be avoided. Some birth interventions are critical
to preserving the life and health of the mother and/or baby and
thus cannot be avoided. In cases where interventions are truly
medically necessary, intensive and skilled follow-up care should be
mobilized to prevent further negative consequences to the mother,
baby, or both.

This is a book about making breastfeeding a reality for moth-
ers and their babies. Normal birth supports normal breastfeeding.
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CHAPTER 1

HISTORICAL PERSPECTIVES ON
CHILDBIRTH AND BREASTFEEDING

“The childbirth practices of a nation [are] the reflections of that nation’s
beliefs concerning the integrity and dignity of life, and [influence] that
nation for good or evil, and ultimately the world itself . . . .”
—Dr. Grantly Dick-Read

“We have ample literature on birth in both domestic animals and zoo ani-
mals. The resounding message for helpers in all the literature is: If at all
possible, stay out of the way.”
—Diane Wiessinger, biologist, MA, IBCLC

Throughout history, birth and breastfeeding occurred in families
and communities. Before the 18th century, the concept of “prena-
tal care” did not exist.1 Breastfeeding was the normal and expected
sequel to pregnancy. If the baby could not be breastfed by its
mother or another nursing mother, the child died. In general, as the
amount of technology and interventions used in pregnancy and
birth increased, breastfeeding rates decreased.2

Over time, the normal and expected location for giving birth
shifted from homes to institutions (facilities) around the world at
different rates and in different ways. On some continents such as
Africa, more than half of all babies still are born at home. Preva-
lence of home births in industrialized countries ranges from 0.05%
in Australia and 1% in the United States to 30% in the Netherlands.
Although an in-depth discussion of the historical place of birth
shift is beyond the scope of this book, the place of birth affects
birth practices available to the mother, which in turn affect the
mother–baby dyad’s ability to initiate and continue breastfeeding.
However, one cannot assume that all births at home are followed
by uncomplicated breastfeeding; neither can one assume that all
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2 Chapter 1 Historical Perspectives on Childbirth and Breastfeeding

institutional births lead to complications for breastfeeding. What
happens in the birthplace is the focus of this book.

The Location for Birth Matters: Home Birth and
Institutional Delivery

Until early in the 20th century, most women in the world labored
and birthed their babies in their homes. Breastfeeding naturally
followed as the normal and expected next phase of the childbear-
ing cycle. At home, the woman would labor and birth with the
support of relatives, family, often a familiar empirically trained
birth attendant, and only rarely with a medical professional in
attendance. In the majority of uncomplicated births, the mother–
baby dyad was protected: breastfeeding began and continued for
several years. Birth at home without the help of a skilled provider
had its downside: If there were serious complications for the baby
or the mother, the lack of immediate access to appropriate refer-
ral facilities, to skilled care providers, and to modern medicines
meant that some mothers, babies, or both would die during or
soon after the birth. Women and families were rightfully fright-
ened of the fatal consequences of complications, yet at the same
time, birth and breastfeeding proceeded in a rather straightfor-
ward and commonplace manner. In fact, the term breastfeeding
was an unusual concept—babies were simply “fed.”

By the end of World War II, giving birth in the hospital had
become the norm in the United States. The exception to this was
in the rural, racially segregated South, where “lay” midwives con-
tinued to practice until they were outlawed in the 1970s.3 These
“grand” midwives, trained mostly by their own mothers and
grandmothers, provided pregnancy, home birth, and postpartum
care to the African American and poor white communities. In the
1970s, state-by-state, authorities decided they were a threat to
public health and their licenses were revoked.4 From the 1940s to
1960s in the United States most women were attended at birth by
a physician, with nurses providing the labor care. The following
description was a typical scenario:

With the onset of labor, a pregnant woman would be admitted
to a maternity hospital and “prepped” by having all pubic hair
shaved and being given an enema. She would labor alone, usu-
ally in bed, allowed nothing to eat or drink. For pain relief, she
most likely was offered meperidine injections (Demerol or
Pethidine), or another combination of morphine (a narcotic) and
scopolamine (an amnesiac) known as “twilight sleep.” For the
delivery she might be asked to breathe nitrous oxide or ether, or
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The Natural Childbirth Movement in the West 3

be given a spinal block, numbing her from the waist down.
Gradually, as research began to link these medicines to labor
dysfunction, maternal disorientation and hallucination, and
fetal asphyxia, they were replaced with newer narcotic drugs:
alphaprodine (Nisentil), butorphanol (Stadol), and nalbuphine
(Nubain). These medicines had the desired pain relief effects,
and were shorter acting and safer.

At the time of delivery, a mother would deliver in the litho-
tomy position, flat on her back with legs in stirrups and perhaps
with her hands in restraints. It was routine for an episiotomy to
be performed and for forceps to be used because the mother
might not be able to bear down herself. Her baby, delivered by
the doctor, would have its mouth suctioned, be held upside
down and “spanked” on the buttocks to stimulate crying, and
then be handed to the nurse. The nurse would move the baby to
a separate heated crib and would begin admission procedures,
which would include silver nitrate eye drops, umbilical cord
care, footprinting, weighing, measuring, vitamin K injection,
and sometimes other lab tests that required puncturing the new-
born’s heel to obtain blood. The baby would be bathed from
head to toe with an antiseptic soap to remove the naturally pro-
tective vernix and then diapered and dressed.

The mother was usually not allowed to hold the baby until
she was transferred to the postpartum ward, commonly many
hours after the birth. In the newborn nursery, the baby would
undergo “observation” by the staff. The baby was given a “test
feed” of sterile water to ensure that no congenital tracheo-
esophageal fistula existed. Even if the mother planned to breast-
feed, glucose water or formula was given in the nursery as a
first feed while the mother “rested.”

This model of obstetrical care remained the norm in the United States
for several decades and was exported to medical training institutions
and hospitals throughout the developing world. In contrast, in
Europe, particularly in the Netherlands, England, and the Scandina-
vian countries, midwives were more likely to be the attendants of
normal birth. In these settings, the use of medical techniques, includ-
ing routine episiotomy and drugs in labor, were less common.

The Natural Childbirth Movement in the West

By the late 1950s, a growing number of mothers began questioning
their childbirth care. The “natural childbirth movement” has roots 
in the work of British obstetrician Dr. Grantly Dick-Read. Dick-
Read had attended many births at home in England in the 1930s 
and 1940s and recognized that in the home environment women
birthed more naturally, apparently free of fear and the need for pain
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medication. He compared his home birth patients to those he attended
in the hospital and concluded that much of the fear and pain of
childbirth was reinforced by the hospital environment and hospital
birth attendants who isolated the mother in labor and offered chloro-
form or other labor narcotics for pain rather than touch, support,
and encouragement. In 1944, he published Childbirth Without Fear:
The Principles and Practice of Natural Childbirth.5 Women in the
United States, England, and Europe eagerly read this book, which set
the stage for others who had begun questioning obstetric practices
in U.S. hospitals. The book describes the physiologic basis of how
fear can interfere with labor and increase pain and anxiety, and
gives relaxation techniques and exercises to increase comfort. Dick-
Read stressed the need for continual comfort and support during
labor, an idea several decades ahead of the studies that show con-
clusively that continuous labor support reduces the need for many
labor interventions, including pain medication (see Chapter 3).

In 1959, Marjorie Karmel published Thank You, Dr. Lamaze,6

which set the stage for one of the first childbirth preparation
movements in the United States. The Lamaze method of prepared
childbirth is based on the Pavlovian principles of conditioned
reflexes. In theory, if women are “conditioned” to expect pain with
uterine contractions, they will indeed experience pain. If they are
deconditioned through education and support and relaxation in
labor, the pain can be averted or lessened. Using the technique of
psychoprophylaxis, the method teaches that women can learn and
practice breathing and relaxation techniques before labor that
when used during contractions will keep the pain under control.
As her labor becomes stronger, she changes her breathing to a dif-
ferent and more complex pattern to accommodate the increasing
intensity, then uses a different breathing pattern for pushing. Inte-
gral to the method is a supportive labor coach who assists in
reminding her to breathe, rest between contractions, and change
breathing patterns in response to her contractions.

In the introduction to the second edition of Thank You, Dr.
Lamaze (1981), childbirth education pioneer Elisabeth Bing writes
that Karmel’s book and courageous personal testimonials to the
effectiveness of the Lamaze method ultimately helped American
women and their partners to “become the proselytizers of an entirely
new approach to childbirth.” Bing points out that the American
Society of Psychoprophylaxis in Obstetrics (ASPO) was founded
only a few months after the publication of Karmel’s first edition in
1959. The following year (1960) marked the formation of the Inter-
national Childbirth Education Association (ICEA), the first interna-
tional childbirth organization. Both ASPO and ICEA shared the
mutual aims of furthering natural, family-centered maternity care.
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La Leche League International

Even before Karmel’s book offered an alternative to standard birth
practices, La Leche League International (LLLI) had been making
links between childbirth practices and breastfeeding success since
1956. Seven women in suburban Chicago, Illinois, founded LLLI,
an organization whose mission is to provide information and sup-
port, through mother-to-mother help, to women who want to
breastfeed their babies (Figure 1-1). Dr. Gregory White, husband
of LLLI founder Mary White, had a unique medical practice that
promoted the practices of unmedicated childbirth and breastfeed-
ing and included attending births at home. In 1955, Marian Tomp-
son, later president of LLLI, looked for a doctor who could provide
a home birth for her fourth baby. Her first three children had been
born in a natural manner in a hospital without drugs, but her hus-
band had been excluded from the deliveries. Dr. White agreed to
attend her birth at home, and with her husband’s help she deliv-
ered and breastfed her fourth child with ease. She gave birth to
her last four babies at home with Dr. White. Six of the seven LLLI
founders had home births attended by Dr. White for their subse-
quent babies.

LLLI’s mother-to-mother support group model includes a series
of four basic meetings with a different topic for each discussion. In
1956 these topics were: 1) Advantages of Breastfeeding, 2) Over-
coming Difficulties, 3) The Arrival of the Baby, and 4) Nutrition and

FIGURE 1-1 La Leche League founders with their small children: Left to
right: Mary Ann Cahill, Betty Wagner Spandikow, May Ann Kerwin, Mary
White, Marian Tompson, and Edwina Froehlich. Co-founder Viola Lennon 
is not included. Photo courtesy of La Leche League International.

63749_CH01_FINAL.qxd  9/9/09  4:15 PM  Page 5
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Weaning. The third meeting included a discussion of the natural
approach to birth and the importance of early contact with the baby
and early breastfeeding.7 This information was highlighted because
most mothers coming to these meetings in the early years had expe-
rienced medicated births and had no idea that this might have a
deleterious effect on breastfeeding. In 1957, LLLI sponsored Dr.
Grantly Dick-Read to speak in Franklin Park. Although there were
no funds to pay his (then hefty) $750 speaker’s fee, they secured the
auditorium of a local high school that held 1250 people and took a
chance that charging $1 per person would partly cover his fee. The
auditorium was filled to capacity, and many were turned away due
to the advertising the founders had done and the eagerness of fam-
ilies from three states to learn more about the advantages of natu-
ral birth and breastfeeding. The success of the evening left them
with a growing membership and a net profit of $350.

Early LLLI literature made direct links between birth and early
breastfeeding. The loose-leaf booklet that predates the bound and
published second edition of The Womanly Art of Breastfeeding
includes the section “Does the Type of Delivery Affect Breast-
feeding?” which reads:

Hand in hand with breastfeeding goes a natural delivery. Just as
a woman takes pride in carrying her child and later in feeding
him herself, so too should she take pride in giving birth to him.
Childbirth is a woman’s natural function. It is hard work, but a
job well worth doing. We who have been allowed to do the job
ourselves can only say that the joy in being awake to hear our
baby’s first cry is the crowning moment of achievement. Our
feelings towards our baby make us want to hold him close and
put him to the breast at once. This, needless to say, encourages
the milk to come in sooner and with both baby and mother feel-
ing well and strong the nursing is bound to be more successful.8

The 1963 second edition of The Womanly Art of Breastfeeding9 has
clear guidance to mothers on the advantages of a normal, “natural”
childbirth both for the mother and newborn and for breastfeeding.
Expectant mothers are encouraged to seek out childbirth education
with ASPO (Lamaze) and ICEA. A reference list is provided that
includes works by Dick-Read and other early natural childbirth pro-
ponents. The book promotes “alert participation” in the birth, the
supportive presence of one’s husband, and the immediate holding
and breastfeeding of the baby. These recommendations predate by
almost three decades the “early initiation” recommendation of the
Baby Friendly Hospital Initiative launched by UNICEF and the
World Health Organization in 1991.
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In 1964, LLLI held its first convention in downtown Chicago.
Over 450 mothers with over 100 infants attended, which far
exceeded the expected attendance. Childbirth topics at this first
breastfeeding conference were a priority. Connections between
birth and breastfeeding were addressed by behavioral scientist Niles
Newton; Dr. Gregory White and Dr. Robert Bradley (who pioneered
the “husband-coached childbirth” model); childbirth educator Mar-
garet Gamper; and the then-president of ICEA, Helen Wessel.

As the LLLI membership grew, the need arose for additional
literature for both mothers and healthcare providers, especially on
the link between birth practices and breastfeeding success. Infor-
mation Sheet #20 “On Nursing the Newborn—How Soon?”10 pub-
lished in 1972, described the negative impact of labor pain
medicines on early breastfeeding and included research from
Russia done in 1955 documenting that the sucking reflex is at its
height 20–30 minutes after birth; it argued for immediate mother–
baby contact after birth. The 1978 revised version titled “Together
and Nursing from Birth” cites 33 scholarly references on the evi-
dence for noninterference in the mother–newborn continuum and
for early and extended contact between mother and her new-
born.11 LLLI led the way in both the popular and scientific com-
munities in advocating natural birth, breastfeeding, and keeping
mother and baby together.

La Leche League has always included childbirth topics at its
international conferences. At the 1977 LLLI Conference in Toronto,
Canada, Dr. Murray W. Enkin presented “Having a Section Is
Having a Baby,” making the following well-referenced points:

1. Every pregnant parent should be aware of what a cesarean
is, the fact that she may have one, and know enough about
the operation to help in the decision.

2. The mother and her partner should have a choice in the
timing of birth.

3. The woman should have a choice of anesthesia.
4. The mother should have the right to have her partner with

her at this important time in her life.
5. The feelings of the baby should be considered.
6. The father’s feelings should be considered as well.
7. While it is important the mother and baby both be carefully

observed after a cesarean birth, there is no reason why they
should not be observed together.

8. Just as soon as she feels able, the mother should be allowed
to start rooming in, and the baby should be with her in the
hospital room. There should be no rigid feeding schedules,
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supplemental feedings, or other unnecessary intervention to
interfere with normal and natural lactation.

9. Excessive narcotics, sedatives, analgesics, and other drugs
which pass into the breast milk can be avoided.

10. Finally, after it is all over, the parents should have the
opportunity for a full discussion with the doctor of why the
cesarean was necessary, their feelings about it, and the
prospects for future pregnancies.12

In its 50-year history, LLLI has accredited over 43,000 volunteer
leaders and supports over 2500 mother-to-mother support groups
in 68 countries.13 LLLI’s “Position and Philosophy Statement”
includes “Alert and active participation by the mother in child-
birth is a help in getting breastfeeding off to a good start.”14 LLLI
has evolved with the times on the question of childbirth links to
breastfeeding. The 1991 fifth edition of The Womanly Art of
Breastfeeding, like the second edition nearly 30 years earlier, has
a chapter about planning for baby called “Plans are Underway,”15

which discusses the option of a “trained midwife” as birth atten-
dant and a “birth center” setting. One couple’s positive experience
with a birth center is presented, emphasizing their appreciation
for the quiet, intimacy, and lack of medical interference. Another
section describes the quadrupling of the cesarean section rate in
the United States between 1970 and 1987, and references are
given for cesarean prevention options in the back of this edition.
Notably missing is a discussion of reasons for the rising C-section
rate and risks to breastfeeding associated with medical interven-
tions and labor medications, including epidural anesthesia.

The Natural Childbirth Movement Grows

The natural childbirth movement flourished in the United States
during the 1970s and early 1980s. Popular books aimed at the 
consumer were published and read by a growing constituency 
of families who wanted more control over their childbirth and 
breastfeeding experiences. Hospitals began to build “natural birth
rooms,” and freestanding birth centers began to spring up. A small,
significant group of childbearing families sought birth at home,
and midwives began to make their entrance as maternity care
providers. Licensed nurse–midwives began practicing in a few
urban hospitals and in underserved communities. Direct-entry
(unlicensed) midwives began to attend home births, often with only
a medical text from a local library as a guide. Ina May Gaskin’s
1977 book Spiritual Midwifery16 served as the handbook for many
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of those interested in home birth. Ironically, although significant
numbers of largely white, middle-class families were reawakening
to the advantages of natural childbirth and home birth, the last of
the community-based midwives who had provided this very service
in the states of the deep South were being legally eliminated.4

One hard-fought consumer battle was gaining permission for
continuous support in labor by partners and other family mem-
bers, first in the labor room and eventually for the birth itself. 
A labor companion of the mother’s choice has now become the
norm for care in U.S. hospitals. Gradually, companionship rights
were extended to mothers needing cesarean surgery, whose part-
ners are now allowed to don surgical garb and watch as their new-
borns are surgically delivered.

Holding and breastfeeding their newborn baby was another
change mothers battled for, and were eventually mostly success-
ful. Before the early 1980s, babies were routinely removed from
their mothers immediately after birth for observation and a myriad
of “standard” procedures. Early mother–baby contact, originally
called bonding, eventually gained scientific credibility thanks to
the pioneering work of Marshall Klaus and John Kennell.17

Simultaneous with the upsurge of interest in natural childbirth
was the growing reestablishment of breastfeeding in the United
States. The percentage of women who ever breastfed rose from an
all-time low of 22% in 1972 to 56.3% in 1987. By 2005, 74.2% of
American mothers initiated breastfeeding, 43.1% were still breast-
feeding at 6 months, and 21.4% were breastfeeding at 12 months
(see Figure 1-2A). The natural childbirth movement and availabil-
ity of childbirth resources in the early 1980s probably positively
affected breastfeeding rates. When the use of birth interventions,
especially epidural anesthesia, began increasing in the late 1980s,
breastfeeding initiation rates continued to rise, but exclusive
breastfeeding rates have not kept pace with initiation rates. For the
cohort of American babies born in 2005, exclusive breastfeeding
has remained at 31% at 3 months and 11.9% at 6 months (see
Figure 1-2B). To reach global and national health goals of exclu-
sive breastfeeding for 6 months, the mother and baby must first
achieve exclusive breastfeeding for the first 6 days.

Many books document the contrasts between an increasingly
medically oriented model and a natural, childbirth model. Authors
including anthropologist Robbie Davis-Floyd,18 childbirth activist
Nancy Wainer Cohen,19 journalist Jessica Mitford,3 and sociologist
Robbie Pfeufer Kahn20 all wrote about the political, financial, and
cultural forces at play in the defining standards for a normal birth
in the early 1990s. However, none of these or other similar books
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FIGURE 1-2A CDC graph of children ever breastfed, 1999–2005. Centers for
Disease Control and Prevention (CDC). Breastfeeding Among U.S. Children
Born 1999–2005, CDC National Immunization Survey. Available at: http://
www.cdc.gov/breastfeeding/data/NIS_data/index.htm. Accessed June 8, 2009.
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FIGURE 1-2B CDC graph of children exclusively breastfed, 2003–2005.
Centers for Disease Control and Prevention (CDC). Breastfeeding Among 
U.S. Children Born 1999–2005, CDC National Immunization Survey.
Available at: http://www.cdc.gov/breastfeeding/data/NIS_data/index.htm.
Accessed June 8, 2009.
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on birth include any substantial information on breastfeeding, nor
do they discuss the effect of birth interventions on breastfeeding.
By the mid-1990s, a rising number of women accepted routine IVs,
electronic fetal monitoring, and epidural anesthesia to reduce the
pain of labor. The rise in medical malpractice insurance premiums
was one justification for doctors and hospitals insisting on elec-
tronic fetal monitoring to ensure a continuous paper documenta-
tion of labor events, and the cesarean section rate rose sharply.
(See Chapter 9 for more information on cesarean surgery.) During
this time, hospitals actually closed their alternative birthing rooms
and set up LDR (labor, delivery, recovery) rooms, which had the
advantage of keeping women in one place for the entire labor 
and delivery. These newer rooms, often furnished with tasteful
wood furniture and soothing artwork, had a homey atmosphere,
but also had all the medical technology (the electronic monitors,
the epidural trays, and the newborn resuscitation table) stored in
bedside closets and cupboards in case they were needed.

Breastfeeding Rates Are Tracked Separately from 
Birth Outcomes

Breastfeeding rates in the United States decreased in the late
1980s and early 1990s, and then steadily increased. The data from
the National Immunization Survey’s 2005 birth cohort show 
an overall initiation rate of 74.2%, which is an all-time high. 
Eight states achieved all three Healthy People 2010 objectives 
for breastfeeding.21 These increases are due to a combination of
policy support, increased knowledge, media promotion, and prob-
ably other factors.

In 1989, the U.S. Department of Agriculture’s (USDA’s) Supple-
mental Food Program for Women, Infants and Children (WIC) ini-
tiated a major program shift by authorizing nutrition services and
funds to support a variety of breastfeeding activities. Breastfeeding
mothers enrolled in WIC are eligible for extra nutrition supple-
ments, breastfeeding aids including pumps, counseling services,
and other program supports. Almost half of the babies born in the
United States are enrolled in the WIC program, and breastfeeding
rates among WIC clients are rising faster than rates in comparable
population groups not enrolled in WIC. A senior USDA official
stated publicly that “Breastfeeding is a top priority in the WIC pro-
gram,” and their program confirms this commitment.

The American Academy of Pediatrics’ (AAP’s) 2005 policy
statement on breastfeeding is the strongest to date, recommending
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12 Chapter 1 Historical Perspectives on Childbirth and Breastfeeding

exclusive breastfeeding for 6 months and breastfeeding for at least
a year. AAP’s policy clearly states that breastfeeding is the norm
and therefore the basis for understanding infant health, develop-
ment, and psychosocial outcomes. The 2005 policy contains spe-
cific recommendations pertaining to birth:

Peripartum policies and practices that optimize breastfeeding
initiation and maintenance should be encouraged. Consistent
with appropriate care for the mother, minimize or modify the
course of maternal medications that have the potential for alter-
ing the infant’s alertness and feeding behavior. Avoid proce-
dures that may interfere with breastfeeding or that may
traumatize the infant, including unnecessary, excessive, and
overvigorous suctioning of the oral cavity, esophagus, and air-
ways to avoid oropharyngeal mucosal injury that may lead to
aversive feeding behavior. Healthy infants should be placed and
remain in direct skin-to-skin contact with their mothers imme-
diately after delivery until the first feeding is accomplished.22

The Academy of Breastfeeding Medicine (ABM)23 was formed in
1993 by several physicians who were committed to supporting,
protecting, and promoting breastfeeding. ABM is now an interna-
tional multispecialty physician organization, with more than 500
members from more than 50 countries. ABM publishes Clinical
Protocols, the “best of the best” recommendations for some of the
core medical issues related to breastfeeding. The ABM journal
Breastfeeding Medicine was launched in 2006 as the only peer-
reviewed medical journal exclusively addressing breastfeeding.

The year 1985 marked the birth of the lactation consultant pro-
fession. Although breastfeeding care is part of the scope of practice
of physicians, midwives, nurses, dietitians, and other healthcare
providers, breastfeeding care is the entire scope of practice of Inter-
national Board-Certified Lactation Consultants (IBCLCs). The Inter-
national Board of Lactation Consultant Examiners (IBLCEs) held its
first examination simultaneously in Washington, DC, and Mel-
bourne, Australia, in July 1985. The same month, the International
Lactation Consultant Association24 held its founding meeting in
Washington, DC, and began publication of the Journal of Human
Lactation, the first peer-reviewed professional journal dedicated
solely to human lactation. As of 2008, more than 19,000 IBCLCs
were practicing in 75 countries.25 The IBLCE has administered its
international certifying exam in 17 languages (Arabic, Dutch, Eng-
lish, French, German, Hebrew, Hungarian, Icelandic, Indonesian,
Italian, Japanese, Korean, Polish, Portuguese, Slovenian, Spanish,
and Swedish) in over 40 countries.
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Breastfeeding Rates Are Tracked Separately from Birth Outcomes 13

In November 2008, the CDC’s National Immunization Survey
reported that 74.2% of mothers initiated breastfeeding; 43% were
breastfeeding at 6 months, and 21.4% were still breastfeeding at
12 months. Rates of exclusive breastfeeding were added to the
survey in 2003; for the 1999–2005 birth cohort, 31.5% of moth-
ers were exclusively breastfeeding at 3 months, and 11.9% exclu-
sively breastfed till the recommended 6 months. Nearly half of
U.S. states had achieved the national Healthy People 2010 objec-
tives for initiation, although fewer have achieved objectives for
breastfeeding duration and exclusive breastfeeding (Figure 1-3).21

Unfortunately, many mother–baby dyads are still experienc-
ing difficulty initiating breastfeeding, even though evidence has
been available since the 1950s that labor drugs affect breastfeed-
ing; that early initiation and skin-to-skin contact with mother
facilitates breastfeeding; and that formula supplements under-
mine breastfeeding. Despite substantial evidence of negative con-
sequences to breastfeeding, 2007 surveys found that 76% of
mothers received epidural analgesia for vaginal birth,26 63% of
babies were not in their mothers’ arms in the first hour after birth
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FIGURE 1-3 CDC map of children ever breastfed, by state, 2005. Centers for
Disease Control and Prevention (CDC). Breastfeeding Among U.S. Children
Born 1999–2005, CDC National Immunization Survey. Available at: http://
www.cdc.gov/breastfeeding/data/NIS_data/index.htm. Accessed June 8, 2009.
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14 Chapter 1 Historical Perspectives on Childbirth and Breastfeeding

(Figure 1-4),27 and 25% of U.S. infants were still given formula sup-
plements within 2 days of birth.21 There clearly exists a discrepancy
between what the research literature supports and what actually
happens in many maternity facilities.

Global Perspective on Birth, Breastfeeding, and Maternal
and Infant Survival

Unmedicated birth including home birth is common and normal
in most developing and resource-poor countries, traditional soci-
eties, and some industrialized countries such as the Netherlands.

Listening to Mothers Survey 2002
Primary Location of Baby in First Hour After Birth 

13%Partner’s arms

14%Staff for special care

31%Staff for routine care

40%Mother’s arms

Partner’s arms

Staff for special care

Staff for routine care

Mother’s arms

Listening to Mothers Survey 2006
Primary Location of Baby in First Hour After Birth 

14%

10%

39%

34%

FIGURE 1-4 Location of babies in the first hour, 2002 and 2006. TOP:
Declercq ER, et al. Listening to Mothers: Report of the First National US
Survey of Women's Childbearing Experiences. New York: Maternity Center
Association; 2002. BOTTOM: Declercq ER, et al. Listening to Mothers:
Report of the Second National US Survey of Women's Childbearing 
Experiences. New York: Maternity Center Association; 2006.
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Global Perspective on Birth, Breastfeeding, and Maternal and Infant Survival 15

However, there is an international trend toward institutionalizing
the labor and delivery process, even for uncomplicated pregnan-
cies. Seemingly sound reasons are given for this move to the hos-
pital, based on U.S. statistics. In the United States, between 1938
and 1948 there was a shift to hospital birth, with a drop from 45%
of all births occurring in the home to 10%. During that same
decade, there was a concomitant drop in maternal mortality of
71% in the United States, a dramatic figure indeed.33 Infant mor-
tality dropped at a similarly impressive rate. More recently, the
trend appears to be going backward: In 2007 the CDC reported an
increase in maternal mortality for the first time in decades. “A rise
in the number of cesarean sections—which now account for 29%
of all births—could be a factor in the increased maternal mortal-
ity rate, some experts said.”28 In 2008 the CDC reported that

The U.S. infant mortality rate is higher than those in most other
developed countries, and the gap between the U.S. infant mor-
tality rate and the rates for the countries with the lowest infant
mortality appears to be widening. Increases in preterm birth and
preterm-related infant mortality account for much of the lack
of decline in the United States’ infant mortality rate from 2000
to 2005.29

The situation in developing countries is more ominous. Over the
last three decades, international health promotion organizations
including the World Health Organization (WHO) and the United
Nations Children’s Fund (UNICEF) developed key strategies to
decrease infant and child mortality and morbidity worldwide. The
strategic package GOBI was actively promoted in the 1980s, with
(G) growth monitoring through routine weighing of infants, 
(O) oral rehydration therapy (ORT) for diarrhea, (B) breastfeeding
promotion, and (I) immunization for prevention of childhood dis-
eases. Although the Expanded Program for Immunization (EPI)
produced dramatic increases in immunization coverage worldwide
and oral rehydration salts became available in the most remote vil-
lages in the world, breastfeeding rates were starting to decline.

The Baby Friendly Hospital Initiative (BFHI)

In 1989, UNICEF and WHO issued their joint statement Protecting,
Promoting, and Supporting Breastfeeding: The Special Role of
Maternity Services,30 in which maternity hospitals were targeted for
strengthening breastfeeding in the prenatal and early postnatal
periods. The rationale for targeting maternity facilities, while rec-
ognizing that many births still occur at home, was that if doctors
and nurses in the formal health sector established breastfeeding
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16 Chapter 1 Historical Perspectives on Childbirth and Breastfeeding

policies and improved practices based on sound evidence, this
would ripple out to the community. The joint statement recom-
mended 10 principles, applicable in any setting, which came to be
known internationally as the “Ten Steps to Successful Breastfeed-
ing” (see Box 1-1).

WHO and UNICEF launched the Baby Friendly Hospital Ini-
tiative (BFHI) in 1991, putting forth these Ten Steps as interna-
tional best practices. BFHI was launched in response to the
Innocenti Declaration’s call for action (discussed later in this
chapter), considering that there were very few countries that had
dedicated national-level breastfeeding support activities and
breastfeeding protection, promotion, and support were needed at
facilities providing maternity services. Global assessment criteria
were developed and field-tested in 12 countries. Following this, a
major effort by UNICEF field offices led to training healthcare
providers in the skills needed to provide optimal breastfeeding

BOX 1-1 Ten Steps to Successful Breastfeeding
(UNICEF, WHO, 2009)

Every facility providing maternity services and care for new-
born infants should:

1. Have a written breastfeeding policy that is routinely
communicated to all health care staff.

2. Train all health care staff in skills necessary to implement
this policy.

3. Inform all pregnant women about the benefits and man-
agement of breastfeeding.

4. Help mothers initiate breastfeeding within a half-hour 
of birth.

5. Show mothers how to breastfeed, and how to maintain lac-
tation, even if they should be separated from their infants.

6. Give newborn infants no food or drink other than breast
milk, unless medically indicated.

7. Practice rooming-in—allow mothers and infants to
remain together—24 hours a day.

8. Encourage breastfeeding on demand.
9. Give no artificial teats or pacifiers (also called dummies

or soothers) to breastfeeding infants.
10. Foster the establishment of breastfeeding support groups

and refer mothers to them on discharge from the hospital
or clinic.
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Global Perspective on Birth, Breastfeeding, and Maternal and Infant Survival 17

care in maternity settings. Among the priority facilities targeted
in the early years of BFHI were large government, university, and
teaching hospitals, with the intention to influence the academic
health sector and thus assist in influencing practice, education,
and policy at the country level.

The 1989 Joint Statement document also contains a substan-
tial discussion of the importance of maternal nutrition and health
during pregnancy and the impact of labor and delivery manage-
ment, noting that “A woman’s experience during labour and
delivery affects her motivation towards breast-feeding and the
ease with which she initiates it.”30 However, the 1991 BFHI docu-
mentation and assessment focused only on infant care and breast-
feeding, moving from Step 3 “Inform all pregnant women about
the benefits and management of breastfeeding” to Step 4, “Help
mothers initiate breastfeeding within half an hour of birth.”

According to WHO, “Breastfeeding, especially exclusive breast-
feeding, is central to achieving the Millennium Development Goal
(MDG)31 for child survival.” Today, after nearly 17 years of WHO
endorsement and UNICEF country-level support for its implemen-
tation, most countries have breastfeeding or infant and young child
feeding (IYCF) authorities or BFHI coordinating groups, and, at one
time or another, have assessed hospitals and designated at least one
facility “Baby Friendly.”32

In 2006, the Expanded and Integrated BFHI added sections on
HIV and infant feeding, mother-friendly childbirth practices, and
support for women who are not breastfeeding. As of mid-2009,
more than 20,000 hospitals and birth centers in 136 countries had
been assessed and designated as “Baby Friendly” according to
global BFHI standards, including 80 in the United States and 12
in Canada. Several countries have implemented the five recom-
mended Mother-Friendly practices specifically to improve breast-
feeding outcomes.32 BFHI has been called UNICEF’s single most
successful initiative, uniting breastfeeding advocates, healthcare
professionals, policy makers, governments, professional associa-
tions, and mother-support groups around a cohesive, measurable,
evidence-based program.

Significant changes in clinical practice worldwide have
occurred in the handling of newborns at birth, in early initiation
of breastfeeding, in encouraging minimal or no separation of new-
borns from mothers, and in longer periods of exclusive breast-
feeding. However, the same emphasis on protection and support
for the mother’s health, her emotional integrity, her sense of
empowerment, and her participation in decisions about her care,
especially during the labor and delivery process, still falls short
around the world.
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18 Chapter 1 Historical Perspectives on Childbirth and Breastfeeding

Safe Motherhood and Other Initiatives

During the same time frame as the Baby-Friendly Hospital Initia-
tive, the Safe Motherhood Initiative (SMI), launched in 1987 at the
International Nairobi Conference on Women, embraced a global
commitment to reduce the continued unacceptably high rates of
maternal mortality and morbidity in many developing countries.
Several years later, the WHO began promoting its “Mother Baby
Package,” which reemphasizes the key components of the SMI,
building on the platforms of equity for women, primary health care,
and basic maternity care. From these spring the four pillars of Safe
Motherhood: family planning (FP); antenatal care (ANC); clean,
safe delivery; and essential obstetric care (EOC).36 (See Figure 1-5.)

The pillar of “clean, safe delivery” emphasizes clean and atrau-
matic delivery with early detection and management of complica-
tions at the health center or hospital. In addition, the importance 
of promotion and support of breastfeeding and management of
breastfeeding complications was included in the package. In the
2006 expansion of BFHI, the Mother-Friendly module added five
specific elements of supportive care during labor and birth. Devel-
opment of and support for the module was coordinated with WHO’s
Making Pregnancy Safer and other WHO agencies. The Safe Moth-
erhood Initiative could be strengthened with a pillar that recognizes

Safe 
Motherhood

Mother-
Friendly

Care

Basic Maternity Care

Primary Health Care

Equity for Women

Clean,
Safe

Delivery

E
ss

en
tia

lO
bs

te
tr

ic
C

ar
eAntenatal

Care

F
am

ily
P

la
nn

in
g

FIGURE 1-5 The four pillars of safe motherhood (WHO, 1994). "Mother-
Friendly" pillar added by Mary Kroeger, CNM, MPH. WHO, 1994.
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that women with risk factors will more likely seek care if they can
be assured that care will help them be safe.

In 1985, 4 years before the publication of the 1989 joint state-
ment on Protecting, Promoting, and Supporting Breastfeeding, a
technical meeting was convened in Fortaleza, Brazil, by the Pan
American Health Organization (PAHO) and WHO European Office,
wherein experts provided consultation and review of the evidence
and developed “recommendations for appropriate technology in
birth.”33 These recommendations highlighted the need for respectful
care and noninvasive interventions during childbirth (see Box 1-2).

After review of the evidence, specific recommendations included
encouraging the mother’s mobility in labor and choice of position
for delivery, abolishing routine episiotomies, discouraging routine
artificial rupture of membranes, questioning high rates of oxytocin
induction of labor, and suggesting that facility cesarean section rates
above 10–15% were not justifiable. Recommendations, which sup-
ported breastfeeding, included initiation of breastfeeding and no
separation of mother and baby. There was a logical overlap among
the 1985 evidence-based Fortaleza recommendations on appropri-
ate technology in birth, the 1987 SMI call for a clean, safe delivery,
and the 1989 joint statement on protecting, promoting, and sup-
porting breastfeeding and the special role of maternity services. At
the global policy and implementation level, these links are being
strengthened by the 2006 Expansion and Integration of the Baby-
Friendly Hospital Initiative.

BOX 1-2 Fortaleza Recommendations

WHO Joint Interregional Conference on Appropriate
Technology for Birth

Fortaleza, Brazil, April 22–26, 1985

General Recommendations:

1. Health ministries should establish specific policies about
the incorporation of technology into commercial markets
and health services.

2. Countries should develop the potential to carry out
cooperative surveys to evaluate birth care technology.

3. The whole community should be informed about the
various procedures in birth care, to enable each woman
to choose the type of care she prefers.

continued
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20 Chapter 1 Historical Perspectives on Childbirth and Breastfeeding

Box 1-2 continued 

4. Women’s mutual aid groups have an intrinsic value as
mechanisms for social support and the transfer of
knowledge, especially with relation to birth.

5. Informal perinatal care systems (including traditional birth
attendants), where they exist, must coexist with the official
birth care system and collaboration between them must be
maintained for the benefit of the mother. Such relations,
when established in parallel with no concept of superiority
of one system over the other, can be highly effective.

6. The training of people in birth care should aim to
improve their knowledge of its social, cultural, anthro-
pological and ethical aspects.

7. The training of professional midwives or birth attendants
should be promoted. Care during normal pregnancy 
and birth, and following birth, should be the duty of 
this profession.

8. Technology assessment should be multidisciplinary and
involve all types of providers who use the technology,
epidemiologists, social scientists, and health authorities.
The women on whom the technology is used should be
involved in planning the assessment as well as evaluat-
ing and disseminating the results. The results of the
assessment should be fed back to all those involved in
the research as well as to the communities where the
research was conducted.

9. Information about birth practices in hospitals (rates of
Caesarean section, etc.) should be given to the public
served by the hospitals.

10. The psychological well being of the new mother must be
ensured not only through free access to a relation of her
choice during birth but also through easy visiting during
the postnatal period.

11. The healthy newborn must remain with the mother,
whenever both their conditions permit it. No process of
observation of the healthy newborn justifies a separation
from the mother.

12. The immediate beginning of breastfeeding must be pro-
moted, even before the mother leaves the delivery room.
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13. Countries with some of the lowest mortality rates in the
world have Caesarean section rates under 10%. Clearly
there is no justification in any geographic region to
have more than 10–15% Caesarean section births.

14. There is no evidence that Caesarean section is required
after a previous transverse low segment Caesarean sec-
tion birth. Vaginal deliveries after a Caesarean should 
be encouraged wherever emergency surgical capacity 
is available.

15. There is no evidence that routine intrapartum electronic
fetal monitoring has a positive effect on the outcome of
pregnancy. Electronic fetal monitoring should be carried
out only in carefully selected medical cases (related to
high perinatal mortality rates) and in induced labor.
Countries where electronic fetal monitors and qualified
staff are available should carry out investigations to
select specific groups of pregnant women who might
benefit from electronic fetal monitoring. Until such time
as results are known, national health services should
abstain from purchasing new monitoring equipment.

16. There is no indication for pubic hair shaving or a pre-
delivery enema.

17. Pregnant women should not be in a lithotomy position
during labour or delivery. They should be encouraged to
walk about in labour and each woman must freely
decide which position to adopt during delivery.

18. The systematic use of episiotomy is not justified. The
protection of the perineum through alternative methods
should be evaluated and adopted.

19. Birth should not be induced for convenience, and the
induction of labour should be reserved for specific med-
ical indications. No geographic region should have rates
of induced labour over 10%.

20. During delivery, the routine administration of analgesic
or anesthetic drugs that are not specifically required
to correct or prevent a complication in delivery should
be avoided.

21. Normally rupture of the membranes, as a routine process,
is not scientifically justified.
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22 Chapter 1 Historical Perspectives on Childbirth and Breastfeeding

Professional Responsibility for Breastfeeding Success

“Mothers and babies form an inseparable biological and social
unit; the health and nutrition of one group cannot be divorced
from the health and nutrition of the other.”34 Nevertheless, the
moment of birth effectively and almost completely divides the
professions responsible for caring for the pregnant woman and
the breastfeeding mother–baby dyad. Childbirth is the domain of
obstetrical specialists, whereas care of the newborn is overseen by
pediatricians. Nutritionists and dietitians are currently determin-
ing their role in breastfeeding support as described by Figueroa in
2001.35 Responsibility for the breastfeeding mother–infant dyad
does not rest neatly and completely in any one profession, despite
the obvious biological, social, and psychological complexities of
the dyad. Separation of pregnancy from postpartum and separa-
tion of the mother from the newborn within the medical and nurs-
ing training institutions may be a systems factor in identifying the
connections between birthing practices and breastfeeding. Dr.
Miriam Labbok developed a schematic view of several overlap-
ping and intersecting interests in breastfeeding over time and by
profession and settings (see Figure 1-6).

Marzalik’s 2004 analysis of breastfeeding education in 36 U.S.
baccalaureate nursing programs concluded that “Of greatest sur-

T0 T1

R
el

at
iv

e
Im

po
rt

an
ce

of
In

flu
en

ce

T2 T3 T4 T5

> 1 yrMo. 7-12Mo. 4-6Wks. 6-8Wks. 1-2

Maternity Staff 

Obstetric Staff 
Maternal Concerns 
About Breastfeeding 

Family, Workplace and
Societal Pressures 

Pediatric Staff

Pregnancy 

FIGURE 1-6 Overcoming potential obstacles and providing support for
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prise and concern, despite low knowledge scores students were
confident in their ability to support breastfeeding.”36 Obstetric
and pediatric medical and nursing education programs do not yet
systematically and thoroughly include evidence-based manage-
ment of breastfeeding.37-45

In theory, midwifery training is an exception to this separa-
tion because a professional midwife is taught to provide care to
the healthy woman and baby during pregnancy, birth, and lacta-
tion. The World Health Organization identified the midwife as the
“most appropriate and cost effective type of health provider to be
assigned to the care of normal pregnancy and normal birth,
including risk assessment and recognition of complications.”46

Some research suggests midwife-directed maternity care pre-
serves normal breastfeeding.47-52 However, Hellings and Howe’s
2000 study regarding breastfeeding knowledge, experience, and
attitudes of nurse practitioners and nurse–midwives found that
survey respondents were “very supportive of breastfeeding but
less knowledgeable about specific management strategies.”53

Midwifery education programs, like obstetric and pediatric edu-
cation programs, do not necessarily ensure their graduates have
received in-depth, current, and evidence-based knowledge of
breastfeeding management, and midwives’ care of the breastfeed-
ing dyad usually does not extend past 6 weeks postpartum.

Innocenti Declarations of 1990 and 2005: Call to Action

In 1990, WHO, UNICEF, and other key health funding agencies
convened a high-level consensus meeting of global policy makers
and ministers of health in Innocenti, Italy, to set operational tar-
gets for “protection, promotion, and support of breastfeeding.”
The outcome was the Innocenti Declaration of 1990, which sets a
global goal for optimal maternal and child health and nutrition.
The role women play is highlighted:

Efforts should be made to increase women’s confidence in their
ability to breastfeed. Such empowerment involves the removal
of constraints and influences that manipulate perceptions and
behavior towards breastfeeding, often by subtle and indirect
means. This requires sensitivity, continued vigilance, and a
responsive and comprehensive communications strategy involv-
ing all media and addressed to all levels of society. Furthermore
obstacles to breastfeeding within the health system, the work-
place and the community must be eliminated.54

The 2005 Innocenti meeting and declaration55 reiterated the Oper-
ational Goals of the 1990 declaration, and called on governments,
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24 Chapter 1 Historical Perspectives on Childbirth and Breastfeeding

organizations, manufacturers of products, and public interest
groups to strengthen and renew their commitment to the 1990
goals. Five target goals of policy development were added to the
original declaration, supporting 6 months of exclusive breastfeed-
ing, improving appropriate complementary feeding, addressing
infant feeding in extraordinary circumstances, and considering
legislative implementation of the International Code of Marketing
of Breastmilk Substitutes.

The Innocenti Declaration, signed by many health ministers
and agencies, calls for the removal of “obstacles within the health
system,” which include reducing use of birthing practices that
compromise breastfeeding outcomes. Evidence-based care of the
mother during labor and delivery clearly improves breastfeeding
outcomes, and also preserves the mother’s self-esteem, sense of
being in control, and empowerment throughout her pregnancy,
birth, and breastfeeding experience (Figure 1-7).

Back to . . . the Future

Solid scientific evidence shows that minimizing interventions in
birth and policies that preserve normalcy are associated with
faster, easier births; healthier, more active and alert mothers and
newborns; and mother–baby pairs physiologically optimally ready
to breastfeed. In addition to the quantifiable evidence is the cumu-
lative wisdom of women who know that normal childbirth and
breastfeeding go together. Wisdom from village women in Indone-
sia, Ethiopia, and Guatemala; the natural childbirth pioneers of the

FIGURE 1-7 Mother with baby.
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1970s who are now grandmothers; and young women who seek
providers who will honor and support their decisions in birth and
breastfeeding is consistent: Birth is a normal function of women,
and normal birth supports normal breastfeeding.
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F
CHAPTER 2

EVIDENCE-BASED PRACTICE 
IN PERINATAL CARE

“Not everything that counts can be counted and not everything that
can be counted, counts.”
—Albert Einstein, physicist

“First, do no harm.”
—Hippocratic Oath

“We measure what we value.”
—Karin Cadwell and Cindy Turner-Maffei

Before the mid-1970s, obstetrical care (and indeed, most medical
care) was based on authority and/or opinion. Whoever had the
highest level of authority generally established the pattern of care
in a facility or region. In the latter part of the 20th century, clini-
cians began questioning this approach at the same time women
increasingly demanded a voice in their own maternity care. The
principle of evidence-based care is now widely accepted, even
though various forms of evidence, gaps in evidence, and ethical
issues of maternity care are still actively being debated among
scientists, researchers, consumers, and policy makers.

This chapter explores the ethical and scientific basis of care pro-
vided to women during pregnancy, birth, and breastfeeding. During
the perinatal period, healthcare providers are dealing with a “triune
client”—the woman, her baby, and the mother–baby relationship—
each with its own needs and the totality of the dyad being more than
the sum of its parts. The symbiotic multifaceted mother–baby dyad
is uniquely vulnerable to societal, physiological, emotional, nutri-
tional, psychological, cultural, and medical influences. In no other
aspect of health care are multiple individuals dealt with as a single
entity, each with health issues that profoundly affect the other(s).
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30 Chapter 2 Evidence-Based Practice in Perinatal Care

The baby is part of the mother’s physiology; conversely, the mother
is the entire context of the baby’s physiology during pregnancy and
birth, and an integral part of the baby’s physiology during breast-
feeding. The perinatal period is also uniquely time-critical: every
hour, day, and week during pregnancy, birth, and breastfeeding
brings different developmental and relational issues to the forefront.
An event that might be relatively inconsequential during the 6th
month of gestation can be devastating during the 6th week; the
infant at 6 hours of age is vastly different from the same infant at 
6 days and 6 months; and breast development, lactation, and milk
composition undergo dramatic quantitative and qualitative changes
over time. Furthermore, factors that affect the mother–baby dyad
influence the health trajectory of at least two individuals: the mother,
for the remainder of her life, and the infant for the entirety of his or
her life. Furthermore, birth does not neatly fit into other hospital care
systems because birth is an unpredictable, time-consuming “event”
with complex social and psychological dimensions.

Although human lactating mammary glands use more body
energy (30%) than the brain (23%), there is no medical specialty
related to their normal function. Only one profession (the Inter-
national Board Certified Lactation Consultant) specializes in care
of the breastfeeding mother–baby dyad in all its complexity.

Informed Consent

The legal doctrine of informed consent requires that medical doc-
tors provide a patient with all relevant information about a pro-
posed procedure or treatment prior to obtaining the consent of the
patient to carry out the procedure or treatment. Four items of
information must be provided: 1) the nature of the procedure, 
2) the risks, 3) the benefits, and 4) the availability of alternative
treatment (including no treatment) and the risks and benefits
thereof. Application of this doctrine in maternity care is more com-
plicated because one of the patients involved is a fetus or infant
who cannot understand or give consent for interventions.1 Gener-
ally, the burden of proof of safety and effectiveness of an inter-
vention falls on the intervention itself and those proposing its use.2

What Evidence Really Counts?

Major gaps exist in the research literature linking birth practices
to breastfeeding outcomes, and much of the research that cur-
rently exists is often old, flawed, and/or only partly relevant.
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Jordan et al.3 described the predicament of establishing the defin-
itive effects of labor medications on infant feeding outcomes:

Because “failure to breastfeed” is not recognized as a possible
harmful effect of medication, there are few methodological
precedents in this area. The complex, but under researched,
physiological processes involved in establishing lactation are
not generally considered vulnerable to pharmacological influ-
ences. The transitory nature and “ordinariness” of “switching to
bottle feeding” render the usual algorithms for identifying
adverse drug reactions inadequate, inapplicable, or even irrele-
vant. Susceptibility to bottle feeding is often regarded as deter-
mined exclusively by socio-cultural factors. The possibility of
an additional dose-related impact of medication has not previ-
ously been explored in this context.

In other words, breastfeeding initiation and continuance gener-
ally has been viewed as solely the mother’s decision; therefore,
interventions have been focused on maternal motivation.

Although breastfeeding is enormously important to the health
of mothers and babies, research funding from unbiased sources in
the United States to study this topic is suboptimal. Brown, Bair, and
Meyer4 analyzed 362 federally funded research projects on infant
nutrition, breastfeeding, or lactation, which were awarded approx-
imately $40.4 million over the 3 years addressed in their study. Only
13.7% ($5.6 million) went to research having a direct or indirect
impact on achieving the Healthy People 2000 goals for increasing
the incidence and duration of breastfeeding. Even more troubling,
7.5% of the funded projects, reflecting almost as much investment
($4.1 million), funded projects using human milk to improve artifi-
cial feeding products (infant formula) and develop new pharmaceu-
ticals! Even supposedly bias-free government-sponsored funding
of research is affected by politics and economic interests. Preven-
tive care is often more poorly funded than the latest cures. Private
funders and few corporations directly benefit in the short term
when more babies are breastfed. From a public health perspective,
research funding would be better spent on investigating long-term,
preventive health strategies, especially breastfeeding. When breast-
feeding is deemed important enough to study thoroughly, the costs
(both financial and social) of artificial feeding will compel more rig-
orous research to investigate, for example, the role of IV fluids on
the timing and physiology of lactogenesis II.

There is currently great emphasis on the importance of basing
medical practice on sound research evidence. The most credible
research on healthcare outcomes derives from randomized, con-
trolled, double-blind clinical trials. In randomized studies, subjects
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32 Chapter 2 Evidence-Based Practice in Perinatal Care

have been chosen in a statistically random manner from a defined
population, without any bias in selection. Controlled studies use
samples of subjects who are studied with a new approach or inter-
vention; these subjects are “matched” with a sample of similar sub-
jects from the same population who will continue with the routine
standard of care as a “control” group. Uniform criteria are set for
subjects: for example, all healthy, first-time mothers of a similar
socioeconomic class.

Studies are considered stronger if subjects are blinded: The
subjects themselves do not know who is receiving the interven-
tion and who is not. Even stronger are double-blinded studies:
neither the subject nor the researcher knows who is getting the
intervention and who is the control; thus, the study results are
evaluated with the greatest degree of freedom from bias. For
example, if one is testing the effectiveness of a new drug, the
study group receives the experimental drug and the control group
receives a placebo, or inert substance, packaged as if it were the
drug being tested. Each subject is blind as to who is receiving
what, and the study can further be double-blinded if the person
assessing the drug effectiveness is not aware of which group
received the study drug. Blinding serves to lessen or eliminate bias
on the part of either subject or researcher toward the outcome of
the intervention and the conclusions drawn from the study.

Challenges of Research on Childbirth and Lactation

In studying labor, birth, and breastfeeding, there are always poten-
tially confounding factors, or factors that can confuse the results or
reduce the “strength” of the conclusions. For example, a researcher
might investigate the effect of a support person’s presence at the
bedside of the laboring mother on the length of labor. It is possible
to randomize and control study subjects, but not to introduce blind-
ing because it will be obvious which mother has a support person
at the bedside. In this example, the study population could be
defined as only first-time mothers with normal pregnancies who
had normal deliveries of single-term infants. Even so, there are still
many possible confounding factors in this “defined” study sample:
the mother’s preparation for childbirth or lack thereof, the size and
position of the baby, the use or nonuse of pain medicine in labor,
the amount of time the mother walks or stays sedentary during
labor, and so on. Hodnett et al. conducted this type of rigorous
study and found that “In hospitals characterized by high rates of
routine intrapartum interventions, continuous labor support by
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nurses does not affect the likelihood of cesarean delivery or other
medical or psychosocial outcomes of labor and birth.” Do we inter-
pret this finding by concluding that continuous labor support does
not matter, or do we realize that continuous labor support cannot
negate the influence of routine intrapartum intervention and that
we need to return to the question and count what really matters in
promoting normal birth?5 Researchers have looked further and
have investigated whether labor support can influence breastfeed-
ing, even though in this type of research there are additional con-
founding factors: length of pushing, episiotomy, and newborn
procedures done immediately after birth. Chapter 3 of this book
more closely examines this research on the impact of continuous
support in labor on childbirth outcomes, including length of labor,
method of delivery, and need for other obstetrical interventions.

A randomized controlled trial approach becomes difficult
when studying populations of pregnant mothers, trying to match
subjects so that they are identical or nearly identical, and mini-
mizing confounding factors. In research on childbirth, subjects
generally come from “convenience samples” of pregnant mothers
who at the time of the study agree to be subjects and are willing
to be randomized into the control or study group and who con-
tinue to fit the criteria for admission as a subject (that is, they did
not develop confounding complications during labor and deliv-
ery). However, pregnant women are human beings with all their
preconceptions, past and present life events, and the physiologic
and cultural forces that come to bear during childbirth. This
makes rigorous study of childbirth and breastfeeding much more
difficult than testing the effectiveness of a new drug.

Resources for Evidence-Based Maternity Care

Finding, reading, and analyzing research relevant to maternity
care is especially challenging because pregnancy, birth, and
breastfeeding include and overlap the fields of anatomy, anthro-
pology, biochemistry, communication, consumer advocacy, coun-
seling, economics, education, endocrinology, epidemiology, ethics,
gender studies, growth and development, human behavior,
immunology, nutrition, pharmacology, physiology, politics, psy-
chology, public health and public policy, statistics, sociology, 
and even religion. Although this chapter focuses primarily on bio-
logical and some psychological outcomes of birth practices on
breastfeeding, other perspectives are valuable and instructive to
perinatal caregivers.
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Cochrane Pregnancy and Childbirth Database

The most significant contribution to the evidence-based approach
to perinatal care has been a project started by Iain Chalmers and
other colleagues who began to organize a register of controlled
clinical trials. Rigorous criteria were utilized for acceptance of
research into this register. In addition to published clinical research,
in the early years of establishing this database more than 40,000
obstetricians in 18 countries were polled for unpublished data that
might be considered as protocols for care. This effort produced
Effective Care in Pregnancy and Childbirth in 1989, in which stan-
dards for perinatal care were supported by rigorous research.6

Shortly thereafter, other user-friendly sources for similar infor-
mation became available. A Guide to Effective Care in Pregnancy
and Childbirth summarizes the analysis of the clinical trials into a
format that readily provides guidance for perinatal care.7 The
authors of this book have made their entire book available free on
the Internet through the nonprofit organization Childbirth Connec-
tion at http://www.childbirthconnection.com. The Cochrane Library
is an electronic database established for general reference in 1995
and is regularly updated.8 Cochrane reviews are systematic, up-to-
date summaries that constitute reliable evidence of the benefits and
risks of health care and are intended to help policy makers and cli-
nicians make sound practical decisions. The Cochrane database is
available to anyone who pays the subscription fee and has access
to electronic mail. Data are often combined statistically (with meta-
analysis) to increase the power of the findings of numerous studies
that are too small to produce reliable results individually.

WHO Reproductive Health Library

The World Health Organization (WHO) has utilized the Cochrane
database to provide healthcare planners and clinicians in devel-
oping countries with the most current information on reproduc-
tive health care. The WHO’s Reproductive Health Library (RHL)9 is
updated regularly with Cochrane reviews and corresponding com-
mentaries. The reviews are grouped by topic, presenting policies
and practices that have been proven through appropriate scien-
tific methods. In addition, commentary is provided on evidence of
provider and user satisfaction and on the feasibility and cost-
effectiveness of the practice in different settings.

Jose Villar, the RHL coordinating editor, writes: “The WHO
Reproductive Health Library seeks not only to prevent the intro-
duction of unsubstantiated health care practices into programs,
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but also to replace the practices that have been demonstrated to
be ineffective or harmful with those based on best available evi-
dence.” The RHL No. 5 has a section that categorizes six levels
of evidence, called the “Effectiveness Summaries for Decision-
Making.” These levels, based on the rigor of the studies, are cat-
egorized as follows:

1. Beneficial forms of care
2. Forms of care likely to be beneficial
3. Forms of care with a trade-off
4. Forms of care of unknown effectiveness
5. Forms of care likely to be ineffective
6. Forms of care likely to be harmful

Based on Cochrane reviews, practices are categorized within these
six levels. Examples from RHL No. 5 of practices rated by strength
of the evidence are listed in Box 2-1.

Box 2-1 Examples of Practices Categorized by Level
of Evidence, from WHO RHL No. 5, 2002

1. Beneficial forms of care:
• External cephalic version at term reduces breech

delivery and cesarean section rates.
• Social support during labor in busy, technology-

oriented settings reduces the need for pain relief 
and is associated with a positive labor experience.

2. Forms of care likely to be beneficial:
• Social support during labor in busy, technology oriented

settings could lower caesarean section rates, number of
infants with low Apgar scores (< 7 at 5 min) and dura-
tion of labor.

• Kangaroo-mother care method of skin-to-skin contact
in low-birth-weight infants is associated with reduced
likelihood of illness at six months and exclusive
breastfeeding at discharge from hospital.

3. Forms of care with a trade-off:
• When compared to intermittent auscultation of the

heart rate, routine electronic fetal heart rate monitor-
ing during labor is associated with fewer neonatal
seizures, similar long-term infant outcome, but
increased caesarean section rates.

continued
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Box 2-1 continued

• Intramuscular prostaglandins are effective in reducing
blood loss in the third stage of labor but their safety 
is uncertain and their costs are prohibitive in under-
resourced settings.

4. Forms of care of unknown effectiveness:
• Using postural [position] maneuvers to convert

breech to vertex presentation on incidence of
breech delivery is unknown.

• The effectiveness of kangaroo-mother care method in
reducing neonatal and infant mortality and exclusive
breastfeeding at one or six months is unknown.

5. Forms of care likely to be ineffective:
• Early amniotomy (breaking of the bag of waters)

during labor in reducing caesarean section rates
• Routine electronic fetal monitoring during labor for

low-risk pregnancies.
• Routine intubation at birth in vigorous term

meconium-stained babies to prevent meconium
aspiration syndrome.

6. Forms of care likely to be harmful:
• A policy of routine episiotomy to prevent perineal/

vaginal tears compared to restricted use of episiotomy.
• Forceps extraction instead of vacuum extraction for

assisted vaginal delivery when both are applicable is
associated with increased incidence of trauma to the
maternal genital tract.

Other Resources for Evidence-Based Maternity Care

As mentioned earlier, A Guide to Effective Care in Pregnancy and
Childbirth7 has established an approach to evidence-based prac-
tice and forms the basis for medical obstetrical protocols for the
United Kingdom and Canada. It draws from the steadily accumu-
lating research in the Cochrane pregnancy and childbirth data-
base. The most recent (third) edition’s 50 chapters and over 500
pages provide a wealth of recommendations on perinatal care. Of
the seven authors, six are physicians and one is a nurse; two
authors are Australian, two are British, two are Canadian, and one
is South African.
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Chapter 46 of the third edition is on breastfeeding. The intro-
duction to this chapter mentions that social and psychological
support in labor “may increase the likelihood that mothers will
breastfeed their babies successfully.”7 The next sentence reports
that “sedative and analgesic drugs given during labor can alter the
behavior of the newborn infant, and compromise its crucial role
in the initiation of lactation.”7 These are essentially the only links
made to childbirth practices and breastfeeding outcomes. The next
section in the chapter covers “Antenatal Preparation,” and the
third section is on “Early versus Later Suckling.” Given the over-
all scope of this book, it is unfortunate that research analysis has
not been provided for studies that have associated childbirth prac-
tices with breastfeeding.

Managing Complications in Pregnancy and Childbirth: A Guide
for Midwives and Doctors presents practice standards for facility-
based clinicians in resource-poor settings and countries.10 This
manual has a companion manual for primary healthcare-level
providers. The preface states: “The interventions described in
these manuals are based on the latest available scientific evi-
dence. Given that evidence-based medicine is the standard on
which to base clinical practice, it is planned to update the manual
as new information is acquired.”10 It recommends having a sup-
port person in labor, discouraging routine episiotomy, and early
initiation of breastfeeding.

The National Quality Forum (NQF) is a not-for-profit mem-
bership organization created to develop and implement a national
strategy for healthcare quality measurement and reporting. NQF
issued its National Voluntary Consensus Standard for Perinatal
Care11 in October 2008. These standards are intended to be used
to assess and publicly report on safety and quality-of-care issues.

Evidence-Based Breastfeeding Practices

The “Ten Steps to Successful Breastfeeding” (see Chapter 1) evolved
from research evidence available in 1989, and forms the basis of the
UNICEF/WHO Baby-Friendly Hospital Initiative (BFHI). A decade
later, Evidence for the Ten Steps to Successful Breastfeeding was
published and provided additional and more current evidence for the
implementation of the BFHI in maternity facilities.12 This 1998 pub-
lication takes each of the Ten Steps and reviews the credible research
that supports each step. The authors state that their review method-
ology included only published studies and “as far as possible only
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randomized controlled (‘experimental’) studies and controlled stud-
ies where allocation was systematic or when a ‘before and after
intervention’ design was used (‘quasi-experimental’).”12 The docu-
ment summarizes all studies reviewed in a table format, complete
with a description of research methodology, interventions, results,
and major and minor limitations of each study. The chapter on Step
4, “Help mothers initiate breastfeeding within a half-hour of birth,”
includes reviews of 11 studies that support the evidence for this step.

In the concluding section of this chapter, “Other Outcomes,”
five more studies are cited that suggest a negative effect on breast-
feeding if the mother receives labor analgesia, specifically meperi-
dine (Demerol and Pethidine). Hofmeyr et al.’s 1991 study showed
“that the perception of severe pain was significantly lower in a
group of women who had supportive companionship when com-
pared to a group that had routine care. Evidence for the effect of
other methods [of pain relief] is not available.”13 The authors omit-
ted mention of significant breastfeeding-related outcomes of a sup-
portive companion: higher exclusive breastfeeding rates at 6 weeks
postpartum, fewer reported feeding difficulties, and more reports of
ease of mothering. The authors’ conclusions in this chapter include
“routine use of pethidine should be minimized,” but this recom-
mendation was omitted in the original BFHI assessment process.

A symposium on “The Nature and Management of Labor Pain”
was held in 2001 in New York. One of the papers prepared for this
meeting reviewed a large number of clinical trials on parenteral
opioids (narcotics given intravenously or by injection) for labor
pain relief. Many childbirth interventions and outcome variables
were analyzed in this paper, but the authors were unable to ana-
lyze breastfeeding because none of the studies has included it as
an outcome. The authors’ discussion section begins:

Although 48 trials contributed some data to this review, the
findings are not easy to interpret. For some of the outcomes, no
information was available from any of the clinical trials, most
notably for breastfeeding and mother–infant bonding [author’s
emphasis]. In some trials there was no usable data on the pre-
specified primary outcomes, neonatal resuscitation (reported in
15% of trials), and maternal satisfaction with pain relief.14

The Politics of Research

The academic and clinical division between obstetrics and pedi-
atrics may partially account for the research gap that exists. Lit-
erature searches linking the keywords of birth intervention and
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breastfeeding reveal scant literature in which the primary research
question asks how a certain birth intervention is linked to breast-
feeding outcomes. Is this gap an oversight or intentional? Dr.
Michel Odent comments on two types of epidemiologic research:
circular research and cul-de-sac research.15 In circular research,
studies are repeated and continued beyond the point of reason-
able doubt, or in other words, there is a tendency to test the same
question again and again. Cul-de-sac research includes research
about issues that “despite the publication of this research in
authoritative medical or scientific journals . . . are shunned by the
medical community and the media. Cul-de-sac epidemiological
studies are not replicated, even by the original investigators and
they are rarely quoted after publication.” Odent’s article con-
cludes: “A pessimistic analysis focusing on the difficulties of epi-
demiology may inspire the simplistic conclusion that politically
correct research leads to ‘circular epidemiology’ and that politi-
cally incorrect research leads to ‘cul-de-sac epidemiology.’ An
optimistic analysis would stress that it is possible to break through
the dead end of a cul-de-sac and open an avenue.”15

Taken out of the article’s context, Odent’s observations on epi-
demiologic research may seem very abstract. However, for years he
was a practicing obstetrician in France where he and midwife col-
leagues pioneered in promoting a model of maternity care that rec-
ognized the importance of protecting the mother from interference
during and immediately after childbirth. After retiring from prac-
tice, Odent continued writing and speaking about the need to
“humanize” birth, most notably in his books The Nature of Birth
and Breastfeeding16 and The Scientification of Love.17 Although his
work is widely read by midwives, natural childbirth activists, and
families who are seeking nonmedicalized childbirth, it has not been
mainstreamed into modern obstetric or pediatric textbooks. Perhaps
linking birth and breastfeeding is “politically incorrect”? Perhaps it
would be crossing lines delineated by medical specialties and rein-
forced by lack of evidence-based research? Dr. Odent is very clear
on this issue: “On the day when human societies return to their role
as protectors of the mother and baby instead of meddling in their
relationship, then humanization will naturally follow.”16

Oxytocin, “The Love Hormone”

Some of the most instructive research on childbirth and lactation
was done nearly half a century ago, preceding the natural child-
birth awakening and the resurgence of breastfeeding. Psychologist
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Niles Newton and her obstetrician spouse Michael Newton identi-
fied and wrote about the psycho–physiologic aspects of lactation,
stressing the interrelationship between a mother’s sense of well-
being and her subsequent breastfeeding success.18

In pioneering research spanning from 1948 through 1979, the
Newtons published widely on the subject, drawing their conclu-
sions first from animal studies documenting that cows will not “let
down” their milk easily when a cat is put on their backs or when
they are given injections of adrenaline.19,20 They reproduced this
finding for human lactation with a sample size of one human sub-
ject (Niles herself, breastfeeding her 7-month-old infant) by show-
ing that milk let-down is fairly easily influenced by outside events.
They showed that noxious stimuli such as immersion of feet in ice
water, painful toe pulling, or math calculations with electric shock
after wrong answers would inhibit breastmilk ejection. They also
linked milk ejection to plasma oxytocin levels.21,22

Niles Newton continued to examine the reproductive hormone
oxytocin and its role in coitus, labor, delivery, and lactation. In 1971
she published one of a series of articles on the interrelationship
among sexual intercourse, childbirth, and lactation, proposing that
all reproductive events share at least three characteristics: 1) they
are based on closely related neurohormonal reflexes; 2) they are
sensitive to environmental stimuli, being easily inhibited in their
early stages; and 3) they all trigger caretaking.23

Newton suggested that this inhibition of milk let-down or the
milk ejection reflex was built into mammalian psychophysiology
as a safeguard from milk stealing. She points out the key role
played by oxytocin in human sexual excitement and orgasm, in
the normal progress of labor and delivery, and in the milk ejection
reflex during breastfeeding. Oxytocin secretion can be inhibited by
adrenaline or the fight or flight reaction if danger approaches, in
which case mammals, including humans, would be vulnerable to
attack or danger. Newton theorized that oxytocin secretion could
be protected by a negative feedback system that would 1) block the
trancelike state that occurs during deep sexual arousal, 2) stop the
progress of labor until safer surroundings are found, or 3) inhibit
milk let-down until mother and baby can safely feed.

Dr. Kerstin Uvnas-Moberg expanded earlier research and the-
ories much further in The Oxytocin Factor,24 which describes the

. . . neglected physiological pattern of calm and connection . . .
the opposite pole to the fight-or-flight reaction. The calm and
connection system is associated with trust and curiosity instead
of fear, and with friendliness instead of anger. The neglect of this
system tells us much about the values that underlie scientific
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research. The calm and connection system is certainly as impor-
tant for survival as the system for defense and exertion, and it is
equally as complex. Nevertheless, the stress system is explored
much more frequently.

The Newtons’s and Uvnas-Moberg’s philosophy and research sup-
port an underlying premise of this book: Breastfeeding is most suc-
cessful if the entire reproductive process is preserved in a setting of
emotional and social support free from anxiety, fear, and danger.

Technology: Overuse and Underuse

Developing countries and resource-poor settings may have little
access to modern technology, essential obstetric and newborn
medicines, equipment, and staff skilled in their use. Unsafe envi-
ronments may offer inadequate, uncomfortable, or unclean facil-
ities; lack of privacy; and/or a shortage of staff to provide a caring
and respectful childbirth environment. Although lack of medi-
cines and equipment is a serious situation, privacy, respectful
care, and family support can be provided cheaply and in most set-
tings. The WHO, UNICEF, the International Lactation Consultant
Association (ILCA), and the Emergency Nutrition Network25 have
published guidelines for assisting and supporting pregnant and
laboring women and breastfeeding mothers in emergencies and
extraordinary circumstances.

What would Niles Newton have said about the drive to have
randomized controlled clinical studies point the way for all peri-
natal care? As a sample size of one, she might never have bothered
to immerse her feet in ice water while she was breastfeeding her
infant in order to measure the impact this had on milk let-down.
Like the founders of La Leche League and similar mother support
groups in other countries, Niles Newton valued the incredible body
of undocumented knowledge and practice shared among midwives,
mothers, and newborns. Dr. Nils Bergmann and colleagues have set
about publishing one piece of this knowledge: the enormous body
of science that confirms what women have always known—babies
need to be skin-to-skin with their mothers after birth.

The Cochrane database regularly reviews and rates research
studies and meta-analyses of these studies, from which best prac-
tices in obstetrical and neonatal care can and should be stan-
dardized. Yet in many places the research is still not implemented
in clinical settings. Sound practices are not used, and harmful
others are all too common. The Listening to Mothers Surveys con-
ducted by Harris Interactive in 200226 and 200627 document that
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mothers’ wishes and “best practices” are still being ignored,
undermined, and/or discounted. For example, the 2002 survey
reported that 40% of newborns were in their mother’s arms in the
first hour after birth; by 2006, that percentage had decreased to
38%, despite three decades of sound research supporting immedi-
ate skin-to-skin contact after birth. In the absence of clear-cut
published research investigating birth practices and breastfeeding
outcomes, clinical experience, case reports, and experimental
practices continue to guide our care (see Figure 2-1).

"What Works"

Trial & Error

Common Practice
Experimental

Habit

New IdeasObservations or
Case Reports

Core 
Research-Based

Practice

Theory-Driven
Practice

FIGURE 2-1 Practice framework for maternity practitioners. In the center or
core there is evidence-based practice (where it exists), which should be used.
In the next ring is theory-based practice, practices commonly done or with a
basis in general understanding of biology, but no corroborating research as
yet. The third ring contains what is being done without any careful analysis,
yet continues as practice because "it works" or someone else says it works.
Also in the outer ring are new ideas or experiments in process. As more
research is developed, any given practice in the outer or middle ring can
move toward the center. If it moves to the core, we should incorporate it, and
if it is proved ineffective or harmful we should discontinue it. Smith LJ. 2002.
"Core Concepts" diagram first introduced during a Lactation Consultant Exam
Preparation Course taught in May 1998.
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Breaking Through the Cul-de-Sac

This book attempts to close the research gap between childbirth
and lactation management by analyzing research that has been
categorized as highly significant by rigorous reviews, and other
research with some weaknesses in design yet providing valuable
information and suggesting trends. The complexity of labor,
birth, and breastfeeding may confound the ability to identify
strong best practice evidence, so the challenge is to probe deeper
into these suspected relationships rather than to ignore them. In
the following chapters, individual childbirth interventions will be
examined along with the research evidence for possible links to
or influences on breastfeeding. Birth interventions will also be
considered as part of the cascade of events present in many sit-
uations. Even the most normal of labors begins as a complex of
physiologic, anatomic, emotional, social, and cultural interrela-
tionships and variables that will influence its course. The first
breastfeed optimally occurs very soon after childbirth, and its
success may reflect the normalcy or complexity of those events
(Box 2-2).

The five practices of the 2006 revised and expanded BFHI
module Mother-Friendly Care28 are well-supported by solid evi-
dence, including the first edition of this book.29 Allowing the
mother to have companions of her choice, eating and drinking
ad lib, moving about freely during labor and birth, avoiding
nonmedically necessary procedures, and using nondrug pain
relief methods in addition to, instead of, or prior to chemical
pain relief methods are not costly interventions; in fact, most
have been shown to reduce the overall costs of providing mater-
nity care.

Major organizations have published statements on “normal
birth,” including the World Health Organization, Maternity Care
Working Party (U.K.), and the Society of Obstetricians and Gynae-
cologists of Canada.30 The definitions of “normal” vary: the British
statement includes continuous electronic fetal monitoring (EFM);
the Canadian statement includes EFM and epidural use in
“normal.” However, the Canadian policy statement also includes
immediate skin-to-skin contact and breastfeeding in the first hour
after birth.31 Lamaze International specifies six well-referenced
“Six Care Practices That Support Normal Birth”:32-37

1. Labor begins on its own
2. Freedom of movement throughout labor
3. Continuous labor support
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4. No routine interventions
5. Spontaneous pushing in upright or gravity-neutral positions
6. No separation of mother and baby after birth, with unlimited

opportunities for breastfeeding

Interventions Can Cascade

High-tech birth interventions often compromise the mother and/
or her baby as they attempt to initiate breastfeeding. Induction 
of labor for noncompelling medical reasons triggers harder, closer
contractions, and usually a less-mature baby. Lack of continuous
support in labor, especially among young first-time mothers, can
create poor coping behavior, exacerbate anxiety and pain, and
slow labor progress.38 Slowed labor may necessitate augmenta-
tion with intravenous oxytocin to bring stronger, more regular
labor contractions, and may require the woman to be confined to
bed with a decrease in her ability to walk or even to change posi-
tion in labor. In most settings, oxytocin drip protocols often
require continuous electronic fetal monitoring, thus further limit-
ing the woman’s movements. With the strengthened contractions
from the oxytocin drip, the mother may become more anxious
and the pain may increase, leading to a need for pain medication.
Narcotic analgesia can lead to slowed and/or dysfunctional labor
and thus, ironically, the oxytocin dose must be increased to fur-
ther strengthen labor. Labor medication affects the newborn’s
ability to suck, swallow, and breathe normally to initiate breast-
feeding.39 Regional/spinal epidural anesthesia for pain relief in
labor is linked to higher rates of instrumental and surgical deliv-
eries; some studies associate these interventions with breastfeed-
ing difficulties. Withholding fluids and calorie support to the
laboring woman “in case” she might need a cesarean section con-
tributes to ketoacidosis (breakdown of the mother’s fat stores),
which hinders labor progress and stresses the baby/fetus further.

One intervention usually leads to more. If oxytocin and its
related interventions do not move the labor along at the pre-
scribed rate (in some settings this is based on the partograph, an
international labor guide that mandates a centimeter dilatation
per hour), then cesarean surgery may be done. Or, if the mother is
in the second (pushing) stage of labor, forceps or vacuum extrac-
tion devices may be used to assist the birth.

The cascade continues. Long, difficult, and/or assisted labors
are linked to breastfeeding difficulties in the mother and infant. 
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If an assisted or surgical delivery was performed for fetal distress,
the baby may not be in a condition for early initiation of breast-
feeding. If it was an assisted or surgical delivery for obstructed
labor (also known as “failure to progress”), the mother may be
exhausted, under the influence of labor and/or surgical anesthesia,
in pain, or all three. Frequently, both the mother and the newborn
may be in poor condition for bonding and early breastfeeding and
will be separated after birth. Even when both mother and baby are
fine, newborn procedures are often performed immediately after
the delivery, thus interfering with uninterrupted skin-to-skin con-
tact with the mother.

In 2007, the Centers for Disease Control and Prevention (CDC)
conducted the first national Maternity Practices in Infant Nutri-
tion and Care (mPINC) Survey to characterize maternity practices
related to breastfeeding.40 The survey had 2687 facilities respond,
for an 82% response rate. The analysis of the survey found that
“1) a substantial proportion of facilities used maternity practices
that are not evidence-based and are known to interfere with
breastfeeding and 2) states in the southern United States gener-
ally had lower mPINC scores, including certain states previously
determined to have the lowest 6-month breastfeeding rates”41 (see
Figure 2-2).
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FIGURE 2-2 The number of Baby-Friendly steps in place predicts risk of
breastfeeding cessation. DiGirolamo et al., 2008.41
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Research Gaps Still Exist

Existing research that explores some effects of birth practices on
breastfeeding outcomes is significant and troubling. Failure to
sufficiently research birth–breastfeeding connections can under-
mine the complex, fragile, and time-sensitive physiologic, hor-
monal, physical, and psychological interactions necessary for the
mother–baby dyad to begin and continue breastfeeding. To reach
the WHO/UNICEF Global Strategy recommendation of 6 months
of exclusive breastfeeding, one must first achieve 6 days of exclu-
sive breastfeeding. That means the mother and baby must emerge
from birth ready and able to initiate “exterogestation” as a bio-
logic dyad. If the mother is unwilling or unable to hold her baby
skin-to-skin for many hours a day; if her breasts do not initiate
lactation normally; and/or if her baby is unable to feed effectively
and comfortably, then the normal course of breastfeeding is pro-
foundly undermined.

Summary Points for Evidence-Based Practice in 
Perinatal Care

• Major gaps exist in current research examining the impact
of childbirth practices on breastfeeding outcomes.

• Randomized controlled clinical trials are not ethically possi-
ble for many childbirth interventions. Other valid measures
of evaluating childbirth and breastfeeding outcomes are rea-
sonable and possible.

• Existing evidence-based care practices are not yet uniformly
implemented in maternity settings.
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CHAPTER 3

COMPANION(S) OF THE 
MOTHER’S CHOICE

“Research has shown bright lights on what women have 
always known.”
—Robin Lim, midwife and author, 2000

”Mother-friendly care includes . . . encouraging women to have 
companions of their choice to provide continuous physical and/or
emotional support during labour and birth, if desired.”
—Global Criteria for Mother-Friendly Care, Baby-Friendly Hospital
Initiative: Revised, Updated and Expanded for Integrated Care, 2009.

Women have helped other women during labor and birth through-
out history.1,2 A woman’s need for support during labor was
assumed and assured—that is, until the place of birth moved from
homes to hospitals. As the expected birthplace shifted to facilities,
family members were increasingly excluded from this life event.
Institutional policy usually separated the woman from her family
and whisked her off to the “sterile” maternity ward, leaving her part-
ner and family to pace the halls or worry alone in a waiting room.
The mother and her family often first viewed their baby through the
window glass of the newborn nursery. Isolating the laboring woman
was followed by isolating the baby from even its own mother, with
devastating consequences to establishing breastfeeding.

Nobody stopped to ask whether removing a birthing woman
from her sources of support and comfort was effective, safe, and/or
beneficial to the mother, baby, and breastfeeding before wide-
spread, almost universal implementation of this practice. During
labor and birth, a woman is in a uniquely vulnerable and open
state of mind, poised to enter an entirely new phase of her life as
mother to a helpless, dependent infant (Figure 3-1).3-5
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For breastfeeding to succeed, the mother must be willing to
have her baby in her arms and have access to her breast many
times a day and night. Mothers tend to care for their babies as they
were cared for in labor,6 so forcing a woman to labor alone in an
unfamiliar place often associated with sickness and death may
pose significant risk to the development of a secure mother–baby
relationship that includes breastfeeding.

Background

Natural childbirth pioneers Dr. Fernand Lamaze7 and Dr. Grantly
Dick-Read8 realized the importance of the laboring woman receiv-
ing help and attention, leading to the demand for family participa-
tion in labor and birth in the United States. This change was met
eagerly in some settings, and reluctantly in others. Gradually
maternity ward doors opened, first to the spouse or partner of the
laboring woman, and eventually to extended family and friends.9,10
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FIGURE 3-1 Journey to motherhood. Copyright Linda J. Smith, used with
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In the mid-1960s, one California father handcuffed himself to his
wife’s wrist so he could be at her side during their baby’s birth;
another father was allowed to witness his wife giving birth only on
the condition that he agree to be strapped into a wheelchair in case
he fainted in the delivery room.11

In industrialized countries, especially urban areas, it is assumed
and accepted that laboring women will be accompanied by a
family member and/or companion in most maternity hospitals.
Elsewhere, a companion of the woman’s choice during labor is not
guaranteed. In resource-poor countries, hospitals are often under-
staffed and maternity care providers are overworked and under-
paid, and thus unable or unmotivated to provide continuous
emotional support to the laboring women. Families must wait
outside the maternity ward, even when the mother was brought in
for emergency reasons and the family may have paid (for them)
huge sums of money to get the woman to the hospital for care.
This exclusion of her family may bring fear to the mother in labor
and may separate her from a family member who may be able to
translate from a local dialect or give information about the early
course of her labor.

Until recently, in most of Eastern Europe and the former Soviet
Union, separation of a mother from her family during childbirth
was extreme. The family—even the woman’s husband—could not
even enter the maternity hospital during the labor, birth, or even
postpartum, and they did not see mother or baby until she was dis-
charged, usually 7 days after delivery (see Figure 3-2).

These rigid policies remained in place even as the natural
childbirth movement evolved in Europe and the United States. The
mid-1990s brought dramatic changes in maternity policies in the
former Soviet states, and the practice of isolating the maternity
patient from her family is disappearing. Through intensive train-
ing programs incorporating evidence-based care, maternity poli-
cies now encourage a support companion for women in labor.12

Geography also plays a role in the availability of a compan-
ion for a laboring woman. In several remote areas of Canada,
pregnant women are transported to a residential holding facility
in a larger city at 36 weeks of pregnancy, where she will live until
she goes into labor and gives birth in a regional hospital. If she
can afford nearby lodging for her family or finds a program that
funds doula services, she is usually permitted to have a compan-
ion or family member with her in labor. If she lacks personal fund-
ing for family lodging or a companion, she labors alone.13
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FIGURE 3-2 Former Soviet Union: routine exclusion of family support,
Atyrau Oblast, Western Kazakhstan. Top: Eager family members wait outside
a maternity hospital to catch a glimpse of the new baby if the mother can
hold the baby up to the window. Bottom: New grandmothers try to give
advice to their daughters about baby care through closed windows of a 
postpartum ward. Photos by Mary Kroeger, 1994.

Labor Support and Birth Outcomes

Common sense and historical precedent suggest that a woman would
labor more calmly and effectively with a supportive companion
during childbirth. Actually, the phrase “more calmly and effectively”
depends on what is deemed the “norm.” For generations, labor with
a supportive companion was normal and common; laboring alone
was abnormal and uncommon. No study has ever confirmed the
safety and effectiveness of a woman laboring alone.

Many studies have been conducted on various birth outcomes
of the laboring woman being accompanied by a supportive relative,
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healthcare provider, or trained labor companion (doula). “Doula” is
from the Greek meaning “woman caregiver of another woman,”
and refers to an experienced labor companion who provides non-
medical physical and emotional support to a woman throughout
labor and birth. These studies have varied as to the cohort charac-
teristics, the type of labor companion, whether this support was
continuous or intermittent, and the specific outcomes examined.
All have looked at labor length and mode of delivery; several have
examined the use of specific labor management interventions such
as oxytocin augmentation and the use of pain medication, and still
others have looked at support and subsequent condition of the
infant (fetal distress, APGAR scores, and transfer to neonatal inten-
sive care), and the psychosocial impact on the new mother.

Long after laboring alone became routine, studies on the
effect of a companion were stunning in their implications for birth
outcomes. In 1980, Roberto Sosa, John Kennell, Marshall Klaus,
and colleagues conducted the first randomized controlled clinical
study in Guatemala City on the effect of labor support on peri-
natal problems.14 Thirty-two low-risk primigravida women in
labor supported by a lay doula were compared with 95 controls.
Women were removed from the study if they had prolonged labor,
fetal distress, a need for oxytocin augmentation, or a cesarean
section. The authors were surprised to find that far fewer of their
doula-supported group had to be excluded from the study because
of any of the aforementioned complications. Overall, the supported
group of mothers had significantly shorter labors: 8.8 hours on
average versus 19.3 hours in the control group; the supported
mothers were awake more after delivery (p < 0.02); and they
stroked (P < 0.001), smiled at (P < 0.009), and talked to their babies
significantly more (P < 0.002). In a 1986 larger randomized con-
trol study by the same authors at the same Guatemalan hospital,
compared to the control group (N = 249), the supported group 
(N = 168 after exclusions) had fewer perinatal complications 
(p < 0.001), less than half the number of cesarean sections (7% vs.
17%, p < 0.01), far less oxytocin augmentation (2% vs. 13%, 
p < 0.001), and fewer infants admitted to neonatal intensive care
(p < 0.10). Of the women who had uncomplicated births, those
with a companion had a significantly shorter duration of labor
(7.7 hours vs. 15.5 hours, p < 0.001).15

Kennell, Klaus, and colleagues’ 1991 research in a U.S. hospi-
tal was published in the prestigious Journal of the American Med-
ical Association.16 In their randomized controlled study, two
experimental groups and one control group of approximately 200
healthy primigravidas were identified. One experimental group
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54 Chapter 3 Companion(s) of the Mother’s Choice

was assigned a trained doula and the other experimental group
was assigned an observer who was present in the room but who
neither touched nor spoke to the laboring woman. Their dramatic
results confirmed that even the presence of a neutral observer has
an impact on birth outcomes:

Continuous labor support significantly reduced the rate of
cesarean section deliveries (supported group, 8%; observed
group, 13%; and control group, 18%) and forceps deliveries.
Epidural anesthesia for spontaneous vaginal deliveries varied
across the three groups (supported group, 7.8%; observed group,
22.6%; and control group, 55.3%). Oxytocin use, duration of
labor, prolonged infant hospitalization, and maternal fever fol-
lowed a similar pattern (see Table 3-1).

In these studies, laboring alone (without a companion) was
strongly associated with longer labors, more perinatal complica-
tions, almost double the risk of cesareans, more instruments used
in delivery, far more oxytocin augmentation, higher risk of mater-
nal fever, and more infant hospitalization after birth. Unsupported
mothers stroked, smiled at, and talked with their babies less.
Although breastfeeding outcomes were not directly reported in
these otherwise rigorous studies, the obstetric complications alone
work against comfortable, timely initiation of breastfeeding for
the mother and her baby. Chapter 9 covers surgical influences on
breastfeeding.

Labor Support and Breastfeeding Outcomes

In 1991, Hofmeyr et al. published in the British Journal of Obstet-
rics and Gynecology their investigation of the effect of compan-
ionship on breastfeeding:

We have investigated the hypothesis that during labour women
may be uniquely vulnerable to environmental influences; that
modern obstetric care may have an adverse effect on the
progress of labour and on the development of feelings of com-
petence and confidence; that this may in turn impair adjust-
ment to parenthood and establishment of breastfeeding; and
that this process may to some extent be reversed by the provi-
sion of positive support and companionship during labour.17

Labor companions were asked to “stay with laboring women as
continuously as possible, using touch and speech to concentrate
on three primary functions: comfort, reassurance and praise.”17 At
6 weeks postpartum, supported women were more likely to be
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TABLE 3-2 Mothers’ Responses at 6 Weeks Postpartum on Infant Feeding

Support Group Control Group
Mother Reports (n = 74) (n = 75) P value

Is exclusively breastfeeding 38 (51.4%) 22 (29.3%) 0.01
Has a flexible feeding interval 60 (81.1%) 35 (46.7%) 0.0001
Has feeding problems 12 (16.2%) 47 (62.7%) 0.0001
Finds mothering easy 33 (44.6%) 8 (10.7%) 0.001
Baby has poor appetite 0 (—) 19 (25.3%) 0.001

Adapted from Hofmeyr GJ, et al. (1991).17

exclusively breastfeeding (p < 0.01), four times less likely to report
feeding problems (p < 0.001), and twice as likely to be feeding at
flexible intervals rather than on a schedule (p < 0.001). Signifi-
cantly, unsupported mothers were far more likely to have stopped
breastfeeding because of “insufficient milk” (p < 0.01).

At 24 hours after delivery, assessment of the new mother’s cur-
rent anxiety, perceived pain, ability to cope in labor, and the number
of activities already undertaken with the baby was significantly
more favorable in the supported group. At 6 weeks postpartum, the
supported group’s anxiety scores remained significantly lower, and
self-esteem scores were higher. Parenting behaviors were markedly
more positive in the supported group: 45% of the supported group
found “becoming a mother easy” compared to only 11% of the
control group. As for breastfeeding, 51% of the study group were
exclusively breastfeeding compared to 29% of the controls; 81% of
the supported group reported having “flexible” feeding schedules
compared to 47% in the control group; and none of the supported
group felt her baby had a “poor appetite” compared to 25% of the
mothers in the control group (see Table 3-2). This article was one
of the earliest studies of breastfeeding outcomes to be published in
an obstetrics journal.17

In 1998, Langer et al. published in the British Journal of
Obstetrics and Gynecology a similarly designed randomized con-
trolled study conducted in Mexico City with an urban middle-
class population.18 Although there was a positive effect on
breastfeeding with the doula group, the exclusive breastfeeding
rates at 1 month postpartum in both groups were low: 12.3% in
the supported group compared to 7.5% in the control, possibly
because there is a strong cultural norm in Mexico City to feed with
a mix of breastmilk and formula. Epidural anesthesia rates for
both groups were very high at 88% and 87%, respectively, which
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could have confounded the overall success with exclusive breast-
feeding. (See Chapter 8.)

Hodnett, Gates, Hofmeyr, and Sakala conducted an extensive
Cochrane review, published in 2007, of continuous support for
women during childbirth; they reported that women who received
continuous labor support were more likely to give birth sponta-
neously, less likely to use pain medications, more likely to be sat-
isfied, and had slightly shorter labors.18 Labor support appeared
to be more effective when it was provided by women who were
not part of the hospital staff and when commenced early in labor.
No adverse effects were identified. Sixteen trials involving
13,391 women met the criteria for inclusion in the review; 
30 outcomes were considered. Hodnett et al.’s 2002 study25 found
that mothers without continuous support had “difficulty in moth-
ering” (relative risk 1.03, p = 0.05) and that unsupported women
were more likely to have stopped breastfeeding by 1–2 months.
Langer et al.’s 1998 study19 reported that frequency of exclusive
breastfeeding 1 month after birth was significantly higher in 
the intervention group than the control group (12% vs. 7%
respectively; relative risk [RR] 1.64; 95% confidence interval [CI],
1.01–2.64); the study concluded that “psychosocial support during
labor and the immediate postpartum period should be part of a
comprehensive strategy to promote breastfeeding.”

Nommsen-Rivers et al. (2009) investigated breastfeeding out-
comes and status at 6 weeks postpartum for low-income women,
finding that “[d]oula care was associated with improved childbirth
outcomes and timely onset of lactogenesis. Both directly and as
mediated by timely onset of lactogenesis, doula care was also asso-
ciated with higher breastfeeding prevalence at 6 weeks.” Among
women with a prenatal stressor, laboring alone was associated with
delayed onset of lactogenesis and less than half the breastfeeding
prevalence (40% vs. 89% with doula care) at 6 weeks.20

Labor Support in Resource-Poor Settings

Madi et al.’s21 1999 randomized controlled clinical trial in Botswana
studied women who normally delivered at home with a traditional
birth attendant and with support from female family members.
Conducted at the largest referral hospital, 109 healthy nulliparous
women in early, uncomplicated labor were randomized to have a
chosen female relative untrained in any special techniques to
remain with her throughout labor and delivery or to receive routine
care by the staff. All of the women were ethnic black Batswana with
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58 Chapter 3 Companion(s) of the Mother’s Choice

a mean age of 19. The supported group had a significantly higher
number of normal spontaneous births (91% compared to 71%), half
as many cesarean sections, one fourth as many vacuum extractions,
and significantly less need for anesthesia, amniotomy, or oxytocin
augmentation. Breastfeeding outcomes were not examined (see
Table 3-3).

Staff Acceptance or Resistance to Labor Companions

In Madi et al.’s21 1999 study, an unexpected outcome was that
staff midwives responded spontaneously to the study by inviting
companions to be with women not in the study. Maimbolwa et al.’s
1997 study in Zambia22 examined the views of mothers and staff
in urban and rural maternity facilities regarding labor compan-
ions. Although the majority of the 84 mothers were in favor of a
supportive companion, many of the 40 health staff interviewed
cited hospital policy as reasons why this would not be possible,
and some worried that the support persons would “interfere” with
their work. Most staff acknowledged that emotional support could
be helpful and that first-time mothers would especially benefit, so
with the help of international funders, Zambian midwives were
trained and now ask mothers to identify a “support person” during
the antenatal period. Even with the lack of privacy in many gen-
eral labor wards, the presence of a support person is becoming
more common in the main university teaching hospital and in 23
health centers throughout Zambia (see Figure 3-3).

Startling and disturbing findings were reported by Dr. Abul-
Fadl Azza’s 2006 qualitative analysis of Egyptian health workers’

TABLE 3-3 Botswana Study on Impact of Support by Female Relative on Delivery
Method and Other Labor Interventions

Supported Group Control Group
Outcome (n = 53) (n = 56) P Value

Spontaneous vaginal delivery 91% 71% 0.03
Vacuum extraction 4% 16% 0.03
C-section 6% 13% 0.03
Analgesia 53% 73% 0.03
Amniotomy 30% 54% 0.01
Oxytocin in first stage of labor 13% 30% 0.03

Adapted from Madi B, et al. (1999).21
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FIGURE 3-3 Views of mother and health staff on involvement of social support per-
sons in Zambian maternities. Figure 1 from Journal of Midwifery and Women's Health,
v46(4): 232, Maimbolwa MC et al.: "Views on involving a social support person during
labor in Zambian maternities." Copyright 2001 American College of Nurse-Midwives.
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60 Chapter 3 Companion(s) of the Mother’s Choice

support of laboring women compared with family support.23

Mothers and staff gave permission for observation sessions in
labor wards, delivery rooms, and the postpartum ward. These ses-
sions were taped and analyzed by the research team to document
how the health staff communicated with mothers during labor, and
how the babies were handled after birth. “In the delivery room, the
mother was propped up in the lithotomy position, on the tradi-
tional obstetric delivery beds, her back and head flat. She was not
allowed to sit up or assume any other position. If she didn’t, the
support staff came to force her down in this position. When she
cried or complained she was scolded and told harshly to shut up!”

Significant discrepancies were recorded between staff mem-
bers’ stated beliefs regarding women’s need for companionship and
care, and their actual behaviors in the clinical setting. “Although
health workers were convinced of the importance of psychosocial
factors and the emotional needs of women in labor and delivery,
they did not allow her to be in full control of her state.” Staff mem-
bers complained that a support companion would “stop us from
exerting pressure on the womb forcibly during labor,” and other
painful procedures including repairing the episiotomy incision with
minimal local anesthesia, and/or manual separation of the placenta.
As a result of the research documentation of these behaviors, hos-
pital professionals have instituted major changes in their maternity
practices consistent with BFHI (Baby-Friendly Hospital Initiative)
criteria for labor, birth, and breastfeeding care.24

Labor Companions and Training Programs

Research now shows that effective labor support companions are
usually female and are continuously present with the laboring
women. Companions do not provide any medical care—rather, they
provide praise, encouragement, reassurance, comfort measures,
physical contact (massage, rubbing, hand holding), and explana-
tion on progress and what is transpiring in labor. Companions can
be friends, family members, and/or spouses. Companions who are
chosen by the mother are more effective than hospital employees.
Although brief training is helpful, the mere presence of a support
companion affects obstetric and breastfeeding outcomes. Con-
versely, women who labor and birth alone are at higher risk of
birth complications, infant complications, and breastfeeding diffi-
culties. Support companions are cost-effective in the short run and
especially in the wider context of the increased costs of artificial
(formula) feeding to the family and society.
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FIGURE 3-4 Kim, Hannah snuggling baby Carrie, Brenda, and Jackie a few
hours after Carrie’s birth.

Support companion/doula training programs are now wide-
spread in industrialized nations and generally welcomed by mater-
nity staff. Husbands and partners rightfully want to be present at
the birth of their children, and restrictions on extended family being
present at birth—even children—has loosened considerably in the
last decades. Labor support programs that continue into or combine
with postpartum support programs are especially important in pro-
tecting and supporting exclusive breastfeeding (see Figure 3-4).

Summary Points for Companion(s) of the Mother’s Choice

• The care women receive in labor impacts their ability to care
for their babies.

• Continuous support, comfort, reassurance, and praise through-
out labor and birth result in fewer maternal and infant compli-
cations and more positive experiences for the mother.

• Conversely, women who labor and birth alone experience
higher rates of birth interventions, more complications, more
pain, and more problems with breastfeeding.

• Labor companions should be of the mother’s choosing, and
be attentive to her needs.

• Companions do not provide medical care for the laboring
woman nor interfere with medical care.

• Labor companion programs are cost-effective for the facility,
family, and community.
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TABLE 3-4 Summary of Impact of a Companion (or Laboring Alone) on Breast-
feeding Outcomes

“Intervention” Breastfeeding Outcome Ref #

Having a support Mothers tend to care for their babies as they 6, 17
labor companion were cared for in labor.

Far fewer women had prolonged labor, fetal 14
distress, need for oxytocin augmentation or 
cesarean section in the doula support group 
than control group.
Supported group of mothers had significantly 14
shorter labors, were more awake after delivery, 
and they stroked, smiled, and talked to their 
babies significantly more than the control group 
of mothers.
The supported group of mothers had fewer 15
perinatal complications, less than half the 
number of cesarean sections, and fewer infants 
admitted to neonatal intensive care than control 
group of mothers.
Even the presence of a neutral observer has an 16
impact on birth outcomes. Continuous labor 
support significantly reduced the rate of cesarean 
section deliveries and forceps deliveries.
During labor women may be uniquely 17
vulnerable to environmental influences; that 
modem obstetric care may have an adverse effect 
on the progress of labor and the development of 
feelings of competence and confidence; that this 
may in turn impair adjustment to parenthood and 
establishment of breastfeeding; and that this 
process may to some extent be reversed by the 
provision of positive support and companionship 
during labor. At 6 weeks postpartum, supported 
women were more likely to be exclusively breast-
feeding; four times less likely to report feeding 
problems; and twice as likely to be feeding 
at flexible intervals rather than on a schedule.
At 6 weeks postpartum, the supported group’s Table 3-2
anxiety scores remained significantly lower, and 
self-esteem scores of the supported group found 
“becoming a mother easy” compared to the 
control group.
Supported mothers were more likely to exclusively Table 3-2
breastfeed, have flexible feeding schedules, and 
none of the supported group felt her baby had a 
“poor appetite.”
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F
CHAPTER 4

CASCADE OF INTERVENTIONS:
PHYSICS, FORCES, AND MECHANICS

“Whenever a body exerts a force on another body, the latter exerts a
force of equal magnitude and opposite direction on the former.”
—Sir Isaac Newton, 1687

Obstetric textbooks sometimes describe childbirth as a process
involving the three “P’s”: the power, the passenger, and the pas-
sage. This chapter discusses these three concepts in the context of
breastfeeding outcomes. As postpartum care providers, including
lactation consultants, become more experienced and skilled in
helping mothers to breastfeed, a pattern of infant-related problems
may be seen in otherwise normal healthy term babies, including
the following:

• Babies who can latch but cannot sustain sucking
• Babies who appear to suck, but cannot transfer or obtain

milk from a full breast
• Babies who cannot smoothly coordinate sucking, swallowing,

and breathing
• Babies who can feed in only one position or posture
• Babies who are dissatisfied at breast and fussy or distressed

many hours per day
• Babies who chew, crease, and damage the mother’s nipple(s)
• Babies who may not feed comfortably from other devices
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These problems are not related to maternal motivation, family or
social stresses, or unrealistic expectations of infant behavior. Nor
are these problems related to insufficient time at breast or opportu-
nities to feed. Nor are these primarily maternal or breast problems.
However, if milk transfer from mother to baby is compromised by
poor sucking and feeding, the resultant milk stasis quickly com-
promises milk synthesis1 at the same time that poor suck quickly
causes nipple damage.2,3 Evidence is accumulating that poor suck-
ing has strong associations with epidural anesthesia/analgesia,
forceps delivery, vacuum extraction, induction of labor, cesarean
delivery, and/or long, difficult labor, especially with occiput pos-
terior positioning.4-9 The baby may have visible cranial or postural
asymmetry secondary to these interventions or may appear to be
normal except for poor feeding.

The rates of many birth interventions are rapidly exceeding the
legitimate indications for their use in the United States and world-
wide. Only a few new studies have looked at specific infant breast-
feeding behaviors as outcomes of birth interventions, and even
fewer have addressed specific lactation-related maternal problems
as research outcomes. The fact that so many mothers and babies
can manage to establish and maintain breastfeeding despite early
feeding difficulties related to medications or mechanically assisted

Box 4-1 Case History of a Baby with Persistent Poor Suck

Annie called the lactation consultant (LC) when Jared was 
7 weeks old because Jared was barely gaining weight, her nip-
ples were still cracked and bleeding, and breastfeeding was
“very difficult and deteriorating.” She wanted to breastfeed
Jared at least a full year because of diabetes in her family. At
37.5 weeks gestation, her labor was induced with Pitocin and
an epidural containing bupivicaine and fentanyl was started.
Seventeen hours later she was fully dilated and began to push;
21⁄2 hours later, Jared was delivered with a vacuum extractor.
His APGAR scores were 6 and 8 at 1 and 5 minutes, respec-
tively. He was suctioned with a bulb syringe, placed in a radi-
ant warmer for 2 hours, and then reunited with Annie in the
recovery room where she tried to breastfeed for the first time.
Jared appeared “groggy and disoriented” and did not latch, but
she kept trying for the next few hours. Exhausted, she allowed
the nurses to take Jared to the nursery where he was given 2 oz.
glucose water but immediately gagged and vomited the feed.
She kept him nearby and continued to attempt latching; several
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nurses helped her position him better, without much success. By
24 hours he was still not latching. Becoming concerned, Annie
started expressing colostrum to feed Jared in a spoon. The next
day he was taking 10 cc of colostrum by spoon every 2 hours,
but still not latching, and he continued to gag.

Annie went home, even more worried because Jared was
beginning to look yellow and had not stooled since birth. On day
3, Annie’s milk supply was rapidly increasing and Jared was
taking about 30 cc every hour by spoon, and had begun to latch
on the right breast a few times. He had three wet diapers and a
small black stool that day. At breast, he gagged and choked
during her let-down, stopped and started, and after 40 minutes
seemed to get some milk; afterward, Annie’s nipples were
creased and painful. Annie rented an electric breast pump, and
was tempted to use formula so she could get some rest. By day
4, Jared was still struggling at breast, but was more alert and
stooling more. Annie’s nipples felt very painful, and Jared could
still feed only on the right side. Feeds were long and difficult for
both of them. At a pediatric checkup on day 5, Jared’s doctor
pronounced him healthy even though Annie was very concerned
that he was not feeding well and his head was flat on one side.

Their mutual struggle continued. Annie pumped every 2–3
hours to get milk and cup-fed Jared the pumped milk. She suf-
fered through mind-numbing fatigue. Her continued attempts
at direct breastfeeding deteriorated into frustrating 45-minute
struggles, ending when until Annie’s nipple pain became un-
bearable. Jared’s slow weight gain and very unhappy cries for
another 6 weeks convinced Annie to seek more help. The LC
corrected the way Annie held Jared, which helped a little on
the right breast, but Jared still couldn’t manage nursing com-
fortably on the left and did not tolerate any touch deep in his
mouth, where her nipple should have rested during feeds. The
LC continued working with Annie and Jared for another 
3 weeks until Annie felt Jared was nursing “good enough.” He
still had a flattened area on his head, gagged and choked
during feeds, and only fed comfortably in one position. At 
5 months of age, Annie contacted the LC to say she had given
up even trying to nurse directly, and continued to pump for
another several months. By 8 months, Jared was completely
weaned to formula and bottles. Annie called the LC one last
time, saying she was sad, frustrated, and depressed because
Jared suffered from pneumonia twice since he weaned, still
gags on most solid food, and has not yet begun crawling.
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births is a testament to excellent postbirth support.10 However, the
challenges mothers and babies face in those first 6 weeks can be
very daunting.

Breastfeeding cessation rates are highest in the first few weeks
after birth. Rates of hospital readmission for breastfed babies for
hyperbilirubinemia, dehydration, and other feeding-related ill-
nesses have increased in the United States.11,12 It is likely that
undocumented and poorly researched infant-related feeding diffi-
culties are partly responsible for these problems.13 This chapter
takes what is known about infant cranial anatomy, the physiology
of suck–swallow–breathe coordination, and the birth process, and
explores possible explanations for some early feeding problems.

Nerves and Muscles Control Movement

Humans are the most immature mammal offspring at birth, requir-
ing the longest postbirth developmental period, which anthropolo-
gist Ashley Montagu describes as the period of “exterogestation.”14

The human infant’s skull (cranium) is the tightest “fit” of all mam-
mals as it passes through the mother’s pelvis (Figure 4-1).15 During
birth, the infant’s head and body must pass through the bony
pelvis or be pulled out through an incision in the mother’s uterus
and abdomen. Normal birth, for the purposes of this chapter, is
defined as spontaneous birth of a full-term infant over the mother’s
intact perineum.

Birth affects the infant mechanically, physically, physiologi-
cally, pharmacologically, neurologically, nutritionally, and most
likely cognitively, emotionally, and psychologically. For breast-
feeding to succeed, the baby must be able and willing to feed, the
mother must be able and willing to let her baby feed, the process
should be comfortable and pleasant for both, and circumstances
and surroundings must support the dyad so the mother feels free
to continue the interaction many times throughout the day and
night. Infant feeding ability requires:

• A patent, uncompromised airway
• Oropharyngeal muscle patterns, coordination, and strength

sufficient to obtain milk from the lactating breast
• Psychomotor ability to signal a need to feed

A baby who is compromised in any of these dynamic systems is
at risk for breastfeeding problems. Feeding infant formula with a
bottle-teat device does not solve these problems, and increases the
infant’s risk of other problems.

63749_CH04_FINAL.qxd  9/9/09  4:17 PM  Page 68



Nerves and Muscles Control Movement 69

Breastfeeding Is Movement

Physical movement is accomplished by muscles controlled by
nerves acting on bones and soft tissue. Sucking, swallowing, and
breathing are no exception. The infant skull consists of 22 bones
that articulate at 34 sutures/joints. Some of these bony segments
fuse early in infancy (for example, the two halves of the frontal
bone); others remain open (connected by fibrous sutures) into
adulthood. Motor nerves control some 60 voluntary and involun-
tary muscles that move the tongue, jaw, pharynx, epiglottis, res-
piratory structures, and face. The baby’s airway must remain open
when appropriate and aligned (patent) throughout the feed.

Feeding involves complex interrelated movement patterns
that are controlled and coordinated by 6 of the 12 cranial nerves
(CNV, VII, IX, X, XI, and XII) and 3 cervical cord segments (C1-3).
(See Figure 4-2.) These have been studied extensively in the 
context of feeding and swallowing disorders.16 Sensory fibers in
these nerves receive input from the tongue, palate, lips, jaw, and
other structures. Breathing overrules sucking—if the baby cannot
breathe, the baby will not begin feeding, will stop quickly, or will

FIGURE 4-1 Diagram of the size of the neonate's head (black oval) relative to
the pelvic outlet. Rosenberg K, Trevathan W. Bipedalism and human birth: the
obstetrical dilemma revisited. Evol Anthropol. 1996;4(5):161-168. Reprinted by
permission of Wiley-Liss, Inc., a subsidary of John Wiley and Sons, Inc.
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SUCKING
Sensory
CN VII
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FIGURE 4-2 Overlapping function of cranial nerves in suck–swallow–breathe.
Wolf LS, Glass RP. Feeding and Swallowing Disorders in Infancy: Assessment
and Management. San Antonio, TX: Harcourt Assessment, Inc.; 1992. Reprinted
by permission of Harcourt Assessment, Inc.

feed in a disorganized pattern (Figure 4-3).16 The first manifesta-
tion of an airway (respiratory) problem can be a feeding problem.17

The normal infant sucks approximately 40–60 times per minute
at an approximate ratio of 1:1:1 (one suck, one swallow, one breath),
in bursts of 10–30 sucks followed by a brief pause and resumption
of this pattern.2,18,19 A typical feed usually falls in the range of
about 10–30 minutes per breast, and concludes with the infant self-
detaching from the breast in obvious satiation, often at the peak of
a let-down reflex.20 The baby’s spontaneous detachment from the
breast is a strong indicator of infant self-regulation of milk intake.
The baby typically takes about 76% of the milk stored in the breast,
even though more is available for the taking.18,20

Cranial Bones Surround the Developing Infant Brain

Normal birth requires molding of the fetal skull with associated
shifting of the four segments of the occiput, both parietal bones,
and three segments of each temporal bone (Figure 4-4).21 The pari-
etal bones override the basilar portion of the occiput and the two
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IMPACT OF SUCKING
ON SWALLOWING

IMPACT OF SWALLOWING
ON BREATHING

IMPACT OF BREATHING
ON SUCKING

1. Sucking liquid triggers swallowing
2. Sucking rate, size, and speed of bolus
 affect frequency and timing of swallowing

1. As a protective mechanism, respiration is
 suppressed during swallowing
2. These frequent respiratory suppressions
 during NS lead to decreased RR and

depth of respiration

1. Sensitivity to decreased arterial oxygen
 saturation hypothesized to trigger change

from continuous to intermittent sucking
2. Abnormal respiratory function results in
 abnormal sucking patterns to minimize

respiratory compromise
3. Sucking rhythm may influence the
 respiratory rate and pattern

FIGURE 4-3 Interrelationship of sucking, swallowing, and breathing. Wolf LS,
Glass RP. Feeding and Swallowing Disorders in Infancy: Assessment and Man-
agement. San Antonio, TX: Harcourt Assessment, Inc.; 1992. Reprinted by per-
mission of Harcourt Assessment, Inc.

FIGURE 4-4 Cranial base showing jugular foramen and hypoglossal canal
(XII). Fryman VM. Cerebral dysfunction: prevention and treatment in the light 
of the osteopathic concept. In: The Collected Papers of Viola M. Fryman, DO:
Legacy of Osteopathy to Children. Indianapolis, IN: American Academy of
Osteopathy; 1998.
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halves of the frontal bone, allowing the fetal head to “corkscrew”
through the maternal pelvis. After birth, sucking and crying help
expand the cranial vault, allowing the bones to gradually move
back into alignment over the first 1–2 weeks postbirth.22 As the
end of pregnancy approaches, the newborn has elevated (three
times higher than normal) levels of endogenous beta-endorphins,
which may ameliorate any pain during birth,23 including any pain
associated with movement of the cranial plates.

Beta-endorphins are also found in colostrum and milk, and
provide significant analgesic effects to the infant.24,25 Researchers
in Italy found that labor pain stimulates higher levels of beta-
endorphins in colostrum and milk. Levels in colostrum and milk
were found to be significantly lower after delivery by cesarean
surgery.26,27

The Cranial Base: Sites of Possible Nerve Entrapment

Cranial asymmetry of the occipital, temporal, and/or parietal bones
is often accompanied by disrupted alignment of the cranial base.28

Cranial asymmetry is a contributing factor to short- and long-
term neurological and developmental problems in children.29,30

Studying normal newborns, Peitsch et al. of Harvard Medical
School found that in the first 1–3 days of life, cranial asymmetry
is associated with primiparity, assisted delivery, and long labor
(Figure 4-5).31 Early posterior cranial flattening or otherwise
unusual head shapes can progress to deformational plagiocephaly
(asymmetry without suture fusing). Cranial asymmetry is more
common in males, twins, and on the right side, and may contribute
to postnatal torticollis (shortening of the sternocleidomastoid
muscle).32-34 Cephalohematoma is a well-known risk factor for
posterior deformational plagiocephaly. Multiple births and uterine

FIGURE 4-5 Diagrams of molding. Used with permission of Linda J. Smith.
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constraints have been reported as risk factors for plagiocephaly
but not true synostosis (fusing of the sutures).31

The hypoglossal nerve (CN XII) controls tongue movement,
including the patterns necessary for latch and sucking (Figure 4-6).
In the infant, CN XII lies in the space between segments of the
occipital bone, which later fuse to form the hypoglossal canal in
adults. Disruption of the occipital segments could lead to nerve
entrapment of the hypoglossal nerve(s), which in turn could cause
or contribute to ineffective, mispatterned, and/or disorganized con-
traction patterns in the tongue muscle group.

Three cranial nerves and the jugular vein pass through the
jugular foramen, which lies between the occiputal segments and the
temporal bones. The glossopharyngeal nerve (CN IX) has sensory
fibers in the posterior palate and tongue, which, among other func-
tions, trigger the gag response (Figure 4-7). Motor fibers control
pharyngeal muscles involved in swallowing. A hyper-responsive

medulla

hypoglossal nerve

hypoglossal canal

ansa cervicalis

tongue

FIGURE 4-6 The hypoglossal nerve (CN XII). Used with permission of 
Linda J. Smith.
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gag can prevent the infant’s deep attachment at breast and force the
nipple up against the rugae of the hard palate, causing nipple
damage and poor milk transfer.35 If the glossopharyngeal nerve is
compromised, any or all of these sensory or motor functions may
be affected, and may adversely affect suck–swallow–breathe and
comfortable, coordinated breastfeeding.

The heart, lungs, trachea, bronchi, larynx, pharynx, gastroin-
testinal tract, and external ear are innervated by sensory fibers of
the vagus nerve (CN X; Figure 4-8). Motor fibers control the
larynx, heart, lungs, trachea, liver, and gastrointestinal tract.
Some lactation care providers have observed that babies with poor
suck may produce a high-pitched squeal during feeds, suggesting
laryngeal dysfunction. Coordination of suck with breathing,
another function of vagal control, is necessary for effective, com-
fortable feeds. Gastroesophageal reflux, also related to vagal
function, affects a baby’s ability and willingness to breastfeed. If
the vagus nerve is compromised, any or all vagal functions may

FIGURE 4-7 The glossopharyngeal nerve (CN IX). Used with permission of
Linda J. Smith.
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FIGURE 4-8 The vagus nerve (CN X). Used with permission of Linda J. Smith.

be affected and adversely affect suck–swallow–breathe and com-
fortable, coordinated breastfeeding.

Torticollis alone, caused by shortening or spasm of the sterno-
cleidomastoid muscle (SCM), or torticollis associated with nerve
entrapment from cranial asymmetry could explain why some
babies can feed well in only one position or posture.34 The trapez-
ius and SCM muscles, innervated by the spinal accessory nerve (CN
XI), stabilize the infant’s head and maintain airway patency (Figure
4-9). If the spinal accessory nerve is compromised, reduced airway
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patency and torticollis may adversely affect suck–swallow–breathe
and comfortable, coordinated breastfeeding.

Caput succedaneum is a localized edematous swelling of the
scalp caused by the pressure of the dilating cervix against the
infant cranium (Figure 4-10). Caput is a “given” following vacuum
extraction. The jugular vein also passes through the jugular fora-
men; therefore, it follows that disruption or misalignment of the
foramen may affect venous return. When caput occurs, venous
return via the jugular vein and other vessels is obstructed, result-
ing in edema. One text says “caput disappears in several days and
is of no pathologic significance”36 (italics added by the author).
Lactation care providers often report that babies with caput feed
poorly in horizontal positions, and behave as if they have a severe
headache. If the jugular foramen is disrupted or misaligned by
mechanical forces during instrument-assisted birth, then altered
function of the jugular vein and the three cranial nerves passing
through the foramen may adversely affect suck–swallow–breathe
and comfortable, coordinated breastfeeding.

FIGURE 4-9 The spinal accessory nerve (CN XI). Used with permission of
Linda J. Smith.
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Mechanical Forces and Instruments During Birth

The baby’s cranium is designed to accommodate the tremendous
forces of a normal labor (60–85 mm Hg/167–236 pounds per
square foot). Thirty-four sutures allow the 22 bones/segments to
move, override, and even twist as the head moves through the
pelvis. When excessive or abnormal forces are added to the force
of the contracting uterus, more force is transferred to the baby’s
presenting body part. “Deleterious effects of uterine forces upon
the fetus during labor and delivery were documented by Little in
1862.”22 Excessive pressures to the fetal head, which can be
caused by uterine tetany, forceps delivery, or excessive fundal
pressure, can increase fetal intracranial pressure.37

Use of a vacuum extractor substantially increases the amount
of force applied to the occipital segments and has a documented
risk of complications. Hall et al. (2002) studied a large sample of
suburban middle-class mothers who intended to breastfeed. They
interviewed mothers prior to birth and postpartum after hospital
discharge. They reported that “[d]ata strongly suggests that suc-
cess of breastfeeding is associated with events in the first two
weeks of life, if not the first 3 to 5 days.” Vacuum vaginal deliv-
ery was a strong predictor of early cessation of breastfeeding.38

Instrument delivery with forceps causes lateral compression of
the parietal and three segments of each temporal bone (Figures 4-11
and 4-12). “Forceps use can cause bruising and nerve damage to the

FIGURE 4-10 An infant with caput. Used with permission of Childbirth Graphics.
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FIGURE 4-11 Application of forceps. Reprinted from Obstetrics: Normal and Prob-
lem Pregnancies, 2nd ed. Gabbe SG, Niebyl JR, Simpson JL, eds. Figure 14-7. Copy-
right 1991. With permission from Elsevier.

FIGURE 4-12 Baby with forceps bruises. Used with permission of 
Childbirth Graphics.
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sides of the infant cranium, causing the jaw to deviate to the para-
lyzed side when the mouth is open.”39

Stellwagen and colleagues reported in 2004 that torticollis can
interfere with comfortable, effective breastfeeding.40 In the Journal
of Human Lactation in 2006, Wall and Glass described 11 cases of
difficult breastfeeding related to mandibular asymmetry.41 All had a
markedly asymmetric mandible but had not been formally diag-
nosed with torticollis. Ten of the 11 had difficult births, including
prolonged labor (6), forceps (1), and cesarean surgery (4). All of the
infants were full term (38.4–41.9 weeks) and eight were male. All
had difficulty latching, eight mothers had nipple pain, and five
infants had lost more than 8% of birth weight. Only seven eventu-
ally achieved effective breastfeeding, taking 1–8 weeks to do so. In
2008, Stellwagen et al. reported that 73% of 108 healthy newborns
had one or more asymmetries: 16% had torticollis, 13% had
mandibular asymmetry, 42% had facial asymmetry, and 61% had
head asymmetry.34 They report that “jaw tilt is thought to resolve
spontaneously several months after birth, but can interfere with
breast feeding, especially in those with torticollis who resist turning
the head away from the tight side.” Forceps delivery and birth
trauma were strongly related to asymmetry. Although their findings
support the theory that torticollis at birth is more related to intra-
uterine constriction or position than delivery trauma, their data did
not clarify whether a mechanically difficult or instrumental delivery
caused the asymmetry or if a fetus in a constrained posture or posi-
tion was more likely to have a difficult birth.

Nerves Are Affected by Mechanical Forces

Forceps use can cause damage to the trigeminal nerve (CN V), which
has sensory fibers to the palate, tongue, lower jaw, and nose (Figure
4-13). Cool air on the infant’s face is a trigger for respiration, a sen-
sory response central to suck–swallow–breathe coordination during
feeding. Motor fibers innervate the muscles that control mouth
opening, closing, and sucking (masseter, pterygoid, mentalis, and
temporalis). The baby must be able to open the jaw to a wide (120°-
160°) angle to allow deep latch.42,43 Vertical (downward) movement
of the mandible increases the negative intraoral pressures (suck),
drawing the nipple/areolar complex into a long teat.44 Negative
pressures also help propel the milk into the infant’s posterior oral
space, triggering swallowing.2 Closing the mandible and compres-
sion of the milk ducts inhibits milk flow during swallowing. If the
trigeminal nerve is compromised, sensory triggers for respiration
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and motor control of the mandible may adversely affect suck–swal-
low–breathe and comfortable, coordinated breastfeeding.

The facial nerve (CN VII) has sensory fibers to the palate and
anterior two thirds of the tongue, and is involved in many of the
proprioceptive functions of the infant mouth (Figure 4-14). The
infant’s suck response is triggered by tactile receptors in the lips and
palate. Therefore, the facial nerve must be intact and functioning
normally for the baby to begin feeding. Motor fibers control the
facial muscles, lips, cheeks, and jaw, which are also directly
involved in rooting, latching, and sucking responses. If the facial

FIGURE 4-13 The trigeminal nerve (CN V). Used with permission of Linda 
J. Smith.
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FIGURE 4-14 The facial nerve (CN VII). Used with permission of Linda J. Smith.

nerve is compromised, the infant may not be able to feel or respond
to the breast in his or her mouth, nor use the tongue to grasp the
nipple-areolar complex. Compromise to the motor fibers could
result in using lip muscles to tightly grasp the nipple tip, instead of
using the tongue and intraoral muscles to grasp the nipple-areolar
complex, thereby adversely affecting normal suck–swallow–breathe
and comfortable, coordinated breastfeeding.

Physics and Forces During Cesarean Delivery

Lactation care providers report more breastfeeding problems in
babies born by cesarean birth than in babies born vaginally (see
Chapter 9).45-47 When a cesarean delivery is performed, the prac-
titioner’s fingertips are usually placed under the condylar portions
of the occiput bone, and the infant is lifted out of the incision with
upward traction on the cranial base (Figure 4-15).

Consider these facts: The newborn’s occiput is in four pieces.
The hypoglossal nerve runs between the condylar and basilar por-
tions of the occipital plates, and the jugular foramen is directly
adjacent to the condylar portion of the occiput. Therefore, the
potential exists for disruption of the jugular foramen, the hypoglos-
sal canal, and the nerves and vessels passing through these spaces.
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Babies born by cesarean usually require considerable suction-
ing, because the oropharyngeal mucus is not squeezed out as it is
during vaginal birth. Suctioning and intubation have additional
mechanical effects on infant oral motor function.48 Pediatrician
Linda Black observed petechiae and abrasions on the posterior
palates of babies who were suctioned after vaginal births using
standard bulb syringes.49 “Lacerations and bruises of pharyngeal
and laryngeal structures may result from rough insertion of the
laryngoscope. Injury to the larynx is particularly serious because
the airway may be occluded by edema or hemorrhage.”36

Muscle Responses and Mispatterning

The tongue is a set of muscles (Figure 4-16). A superstimulus to
any muscle group creates neural patterning that is permanent;
this is also known as “muscle memory.” To establish other move-
ments in the same muscle group, secondary neuromotor pathways
must be established and reinforced. The tongue muscle group can
be mispatterned by early superstimuli such as deep or repeated
suctioning, which results in posterior-to-anterior peristalsis.
Tongue thrusting is a documented consequence of bottle-feeding
and pacifier use, and bottle-feeding and pacifier use are known
detriments to breastfeeding.50-52

FIGURE 4-15 This baby was delivered by cesarean plus forceps. Note the
arching posture and the mother's flattened nipple. At breast, he only chewed
and flattened the nipple and could not obtain milk despite the mother's skill 
and good milk supply. Used with permission of Linda J. Smith.
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Physical irritation of the posterior palate (innervated by the
glossopharyngeal nerve) creates a reflex guarding of the airway
by the tongue, which moves forward and up, pressing against the
palate. This is exactly the opposite of the anterior-to-posterior
tongue peristalsis needed for breastfeeding.2 Tongue thrusting
motion prevents the nipple from being drawn deeply into the
baby’s mouth, thereby preventing effective latch, sucking, and
milk transfer.2

Birth interventions that increase the force transferred to the
baby are increasing around the world (see Chapter 9). Even if the
baby were unaffected by the anesthetics and analgesics used 
and the mother were likewise unaffected by major surgery, the
physics and forces affecting the infant adversely affect normal
suck–swallow–breathe and comfortable, coordinated breastfeeding.

Effects of Analgesia and Anesthesia on Nerve Function

Chapter 8 covers much of the clinical research on the impact of
labor medications on breastfeeding. Most drugs administered to the
mother for labor pain relief are highly lipid soluble and designed to

FIGURE 4-16 Tongue muscle groups. Used with permission of Linda J. Smith.
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affect the mother’s sensory nerves. They reach the mother’s brain
and central nervous system (CNS) quickly and are sequestered in
nerve tissue, which is precisely the reason they are effective in
reducing or blocking pain.

Concerns about the effects of these drugs on the newborn are
not new. Over a century ago, physicians worried about anesthetic’s
effects on the newborn, and argued that ether not be used for
normal deliveries until it could be properly tested. As the use of
regional anesthesia increased, “physicians sought the local anes-
thetics [for use in epidurals] with least effect on the child. Clini-
cians also sought local anesthetics that inherently had less effect
on motor nerves.”53 In a randomized double-blind study, Loftus et
al. reaffirmed earlier research establishing rapid placental transfer
of drugs (sufentanil, fentanyl, and bupivicane) to the neonate.54

Putting these facts together, it is accepted that anesthetics cross
the placenta, reach the infant quickly (in 15 seconds to 2 minutes),
are highly lipid soluble, and target the mother’s sensory nerve
tissue. Therefore, it is likely that these drugs also affect the infant’s
sensory nerves. If the facial or trigeminal nerves, which innervate
the palate and lips, are numbed from anesthetic agents, the infant
might not be able to sense the presence of a breast—which could
explain the infant who doesn’t latch, or latches but cannot sustain
sucking. Early studies by Widstrom and Righard demonstrate the
undrugged newborn’s ability to crawl to the breast. Babies born
after medicated labors were unable to crawl to the breast and suckle
normally.55-57 Varendi et al. reported that maternal breast odor by
itself guided newborns toward the breast after vaginal births.58,59 If
the olfactory branch of the trigeminal nerve is numbed by labor
anesthetics, the infant may not be able to smell the mother’s natu-
ral odors, find the breast, and latch on.

Randomized controlled studies have established that maternal
anesthetic agents also affect motor nerves, resulting in a longer
second stage of labor (see Chapter 8). Anesthetic agents also affect
the infant’s breathing, sucking, and muscle tone. If the facial,
trigeminal, spinal accessory, and/or hypoglossal nerves are affected
by maternal anesthetic agents, the infant might be unable to effec-
tively coordinate sucking, swallowing, and breathing—which could
explain the baby who appears to suck, but cannot transfer or obtain
milk from a full breast.

Baumgarder et al.’s 2003 study confirms the type of problem
listed at the beginning of this chapter: healthy, full-term newborns
who attempt to breastfeed but cannot feed normally. Although the
authors did not report the number of babies exposed to forceps,
vacuum extraction, or induction, they conclude “labor epidural
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anesthesia had a negative impact on breastfeeding in the first 24
hours of life, even though it did not inhibit the percentage of breast-
feeding attempts in the first hour.” Whether the inability to latch is
because of the medications, mechanical forces, or a combination of
factors is still unknown; however, the problem is very real.60

Implications of Interventions to the Physics of 
Suck–Swallow–Breathe

Epidural analgesia and/or anesthesia increases the risks of mater-
nal and infant fever, longer first stage of labor, instrument-assisted
delivery, cesarean section, infant seizures, and septic workups.61

Longer labor and instrument use increase the mechanical forces on
the infant cranium and nerves. Induction of labor with oxytocin
results in stronger uterine contractions, which put more pressure
on the baby’s presenting part (usually the occiput). Increased pres-
sure raises the risk of cranial molding, asymmetry, and cranial base
misalignment. Induction of labor is sometimes done for less than
compelling medical reasons, resulting in a near-term or “border-
line” baby62 with immature or disorganized feeding abilities and a
higher risk of readmission to the hospital.

Pharmacological pain relief increases the risk of the infant re-
quiring resuscitation. Infant resuscitation increases the risk of damage
to the oropharyngeal tissues and mispatterning of the tongue and
muscles involved in suck–swallow–breathe. In addition, infants
needing resuscitation are often separated from their mothers.

Newborn complications increase the risk of separation of mother
and baby, which is a well-known barrier to establishing breastfeed-
ing.63 In addition to alterations in oral motor functioning when the
baby is separated from mother, separated babies cry more.64,65

Crying increases risks of postbirth intracranial bleeds.66 Symptoms
of intracranial bleeds in term newborns include hypotonia or hyper-
tonia, disturbed swallowing, disturbed sucking, transient apnea, and
tremor or jerks.8,67

Implications of Poor Suck–Swallow–Breathe

If the newborn cannot feed effectively, lack of hydration and
reduced caloric intake further compromise the sucking response,
and a dangerous downward spiral begins. The compromised baby
can’t feed well, therefore muscle function is weakened and less
effective, and the infant becomes more disorganized and even less
able to feed. Hypoglycemia and hyperbilirubinemia become a
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threat. The baby who can’t get colostrum is deprived of immune
protection, calories, and beta-endorphins found in colostrum and
milk, further increasing his or her pain and physiological and psy-
chological stress.

Babies who cannot breastfeed normally are deprived of a
potent and safe analgesic: breastfeeding and breastmilk itself.
Maternal holding is comforting, breastfeeding is pain-relieving,
breastmilk contains natural pain relievers, and breastfeeding is
calming to the central nervous system, which helps the baby to
self-regulate.24-26,68,69

If the baby is unable to breastfeed directly, everyone starts
worrying about infant hydration and nutrition. Professionals are
legitimately concerned about the time between birth and first
feed, what other fluids are least risky if the baby cannot take
colostrum, and what devices are least risky if the baby can’t feed
from the breast. Every device other than the mother’s breast acts
differently in the baby’s mouth. Every fluid other than the
mother’s own colostrum supplants the small amount of colostrum
that was biologically programmed to be received by the baby.
Anyone other than the mother who feeds the baby disrupts the
delicate hormonal, sensory, psychological, and physiological
interactions between mother and baby. The primary medical prin-
ciple of primum non nocere is obviously relevant in this situation.
Since at least 1860, the concept “first, do no harm” should cause
all providers to stop and examine all interventions, because good
intentions may have unwanted and even tragic consequences.

If the baby cannot breastfeed effectively, another downward
cascade related to milk production and postpartum physiological
changes begins. Colostrum and milk remain in the breast, causing
or exacerbating engorgement and triggering mammary involution
as early as a few days postbirth.1,70,71 More unanswered questions
include the following:

• If the baby is damaging the nipple because of poor suck,
how long will the mother persist before quitting in pain?

• What does nipple or breast pain do to the mother’s relation-
ship with her baby?72

• What techniques or pumps are the most comfortable, effec-
tive, and affordable for removing milk?

• What (if any) strategies are most effective in helping mothers
who needed mechanical help to express their milk return to
direct breastfeeding, assuming their baby’s suck problems
also resolve?

• What effect will all of these problems have on establishing a
mutually satisfying mother–baby relationship?
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It is no surprise that babies who cannot feed well at breast are sup-
plemented with mother’s own expressed milk, banked donor milk,
or infant formula. However, supplements do not fix the underly-
ing problems affecting suck–swallow–breathe. Left unrecognized
and uncorrected, underlying cause(s) of early feeding problems
may have long-term consequences. Conversely, early feeding
problems may be markers for other pathology in the infant. Fur-
thermore, feeding mother’s milk with a device isn’t breastfeeding.
Milk fed to the infant by a device is different nutritionally and
immunologically from that which the infant obtains directly from
the mother’s breast. Breastfeeding itself is fundamentally differ-
ent from sucking on other objects and has long-term implica-
tions.73,74 If a normal full-term baby cannot feed at a normal
breast, the most urgent and appropriate question to ask is, “What
is wrong with the baby?” An entire textbook written by 14 experts
was published in 2008 to help resolve sucking problems.75

For the mother, giving birth to a baby who cannot suck, swal-
low, and/or breathe normally is an enormous, devastating shock.76

Other people (family or healthcare providers) may make matters
worse by blaming her, her breasts, or her milk for the baby’s prob-
lems. She will need additional help, techniques, and/or equipment
to collect her milk and feed it to her baby indirectly, further under-
mining her confidence and possibly compromising her milk
supply. Mothers whose babies cannot feed at breast often grieve
for months or years afterward.77 The fundamental mother–baby
continuum has been disrupted.

Conclusions

Randomized controlled trials have not looked at the connections
discussed in this chapter. Because of the dearth of research con-
necting birth practices and breastfeeding, the case being made in
this chapter may be difficult to support. Researchers have just
begun to explore these connections. For example, Dr. Maxwell
Fraval collaborated with Dr. Peter Hartmann, a renowned lactation
researcher in Australia, to measure the results of osteopathic treat-
ment of infants with sucking dysfunction, with encouraging
results.78 Dr. Judith O’Connell and colleagues submitted a research
proposal to the U.S. National Institutes of Health in 1993,79 but
lack of a validated tool to measure changes in infant suck stymied
further formal study. Osteopathic,80 chiropractic,81-83 and cranial-
sacral therapy84,85 writers have proposed promising therapeutic
approaches to babies with persistent poor suck.
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We have taken what is known about anatomy, physiology,
endocrinology, and other fields, plus what is known about breast-
feeding problems, and suggested “connecting the dots” in a way
that has never been done before. Some of these connections are
explored in more detail in later chapters. More research is urgently
needed to confirm or rule out relationships between disorganized
feeding and birth practices, events, and interventions.

Summary Points for Cascade of Interventions: Physics,
Forces, and Mechanics

• The infant’s ability to suck, swallow, and breathe during
feeding is controlled by 6 cranial nerves and some 60 mus-
cles, acting on 22 bones in the infant skull.

• Muscles in the infant mouth function best when hydrated
and nourished, and may be injured or mispatterned during
and shortly after childbirth.

• Mechanical forces during birth can disrupt the alignment of
bony structures and therefore affect nerve and muscle function.

• Instrument-assisted birth and cesarean birth exert additional
mechanical forces on bony structures in the infant over and
above the levels of force during spontaneous vaginal birth.

• Ensuring adequate hydration and caloric support for the infant
and establishing and maintaining the mother’s milk supply are
necessities when breastfeeding isn’t possible. This should occur
in the context of a supportive mother–infant relationship.

TABLE 4-1 Summary of Cascade of Interventions (Physics and Forces) on
Breastfeeding Outcomes

“Intervention” Possible Impact on Breastfeeding Ref #

Epidural anesthesia/analgesia, Associations with poor suck 4–9
forceps delivery, vacuum 
extraction, induction of labor,
cesarean delivery, and/or 
difficult labor
Epidural analgesia Increases the risks of maternal and 61
and/or anesthesia infant fever, longer first stage of 

labor, instrument-assisted delivery, 
cesarean section, infant seizures, 
and septic workups

Labor pain Stimulates higher levels of beta- 24–27
endorphins in colostrum and milk, 
provides significant analgesic effects 
to the infant
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TABLE 4-1 Summary of Cascade of Interventions (Physics and Forces) on
Breastfeeding Outcomes (continued)

“Intervention” Possible Impact on Breastfeeding Ref #

Cesarean surgery Beta-endorphin level in colostrum 26–27
and milk were found to be 
significantly lower
Lactation care providers report more 45–47, 
problems in babies born by cesarean Ch 9
birth than in babies born vaginally

Primiparity, assisted delivery, Associated with cranial asymmetry, 29, 30
and long labor which is contributing factor to short- 

and long-term neurological and 
developmental problems in children

Vacuum delivery Vacuum vaginal delivery was a 38
strong predictor of early cessation 
of breastfeeding

Forceps use Can cause bruising and nerve damage 39
to the sides of the infant cranium, 
causing the jaw to deviate to the 
paralyzed side when the mouth is open
Forceps delivery and birth trauma 40
were strongly related to asymmetry

Suctioning and intubation Have additional mechanical effects 48
on infant oral motor function
Observation of petechiae and abrasions 49
on the posterior palates of babies who 
were suctioned after vaginal births 
using standard bulb syringes
The tongue muscle group can be mis-
patterned by early superstimuli such as
deep or repeated suctioning, which 
results in posterior-to-anterior peristalsis

Laryngoscope Lacerations and bruises of pharyngeal 36
and laryngeal structures may result from
rough insertion of the laryngoscope
Injury to the larynx is particularly 
serious because the airway may be 
occluded by edema or hemorrhage

Bottle-feeding and Tongue thrusting is a documented 50–52
pacifier use consequence of bottle-feeding and 

pacifier use, and bottle-feeding and 
pacifier use are known detriments 
to breastfeeding

Undrugged babies Undrugged newborn is able to “crawl” 55–57
(natural birth) to the breast and suckle normally
Medicated births Babies born after medicated labors 55–57

were unable to crawl to the breast and 
suckle normally

(continues)
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TABLE 4-1 Summary of Cascade of Interventions (Physics and Forces) on
Breastfeeding Outcomes (continued)

“Intervention” Possible Impact on Breastfeeding Ref #

Labor anesthetics Maternal breast odor by itself guided 58,59
newborns toward the breast after 
vaginal births
Maternal anesthetic agents also affect Ch 8
motor nerves, resulting in a longer second
stage of labor; anesthetic agents also 
affect the infant’s breathing, sucking, 
and muscle tone
Labor epidural anesthesia had a 60
negative impact on breastfeeding in 
the first 24 hours of life, even though 
it did not inhibit the percentage of 
breastfeeding attempts in the first hour

Induction of labor Done for less than compelling medical 62
reasons may result in a near-term or 
“borderline” baby

Newborn complications Increases the risk of separation of mother 63
and baby, which is a well-known barrier 
to establishing breastfeeding

Separation of mother Alteration in oral motor functioning may 64, 65, 
and baby happen when baby is separated from 66, 67, 

mother and separated babies cry more; 68
crying increases risks of postbirth 
intercranial bleeds; intercranial bleeds 
symptoms include hypotonia or hypertonia, 
disturbed swallowing, disturbed sucking, 
transient apnea, and tremor or jerks

Keeping mother and Maternal holding is comforting; breast- 24–26,
baby together feeding is pain-relieving, breastmilk 68, 69

contains natural pain-relievers, and breast-
feeding is calming to the central nervous 
system, which helps the baby to self-regulate

If interventions contribute Colostrum and milk remain in the breast, 1, 70, 71
to baby not being able to causing or exacerbating engorgement and 
feed effectively triggering early mammary involution as 

early as a few days postbirth
Breastfeeding itself is fundamentally 73, 74
different from sucking on other objects 
and has long-term implications
For the mother, giving birth to a baby who 76
cannot suck, swallow and/or breathe 
normally is an enormous, devastating shock
Mothers whose babies cannot feed at 77
breast often grieve for months or 
years afterward
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F
CHAPTER 5

CASCADE OF INTERVENTIONS:
CHANCE OR CHOICE? 
THE “SEDUCTION OF INDUCTION” 1

“To every thing there is a season, and a time to every purpose under
the heaven.”
—Ecclesiastes 3:1

“The trouble with the last six weeks of pregnancy is knowing which
six they are.”
—Debbie Kotas, La Leche League Leader, 1974

In my early training as a childbirth educator in Ottawa, Canada (1977),
I learned the “toaster theory” of labor: “When the baby is done, he’ll
pop out.” Although this concept was stated rather crudely, it is gener-
ally valid.

A biochemical conversation takes place between mother and
child throughout pregnancy. Maturation of the baby/fetus is a major
factor determining the onset of labor.2 A normal pregnancy averages
40–413 weeks, with the greatest number of births occurring sponta-
neously between 38 and 42 completed weeks of gestation. Babies
born at less than 38 or more than 42 weeks gestation are more likely
to experience complications. As the baby matures and develops in
utero, its hypothalamic–pituitary–adrenal axis is activated causing
the release of fetal cortisol, which in turn stimulates the placenta to
release corticotropin-releasing hormone (CRH), a hormone that has
many actions on the fetal membranes and maternal cervix. The
mother’s pituitary responds to CHR by releasing adrenocorticotropic
hormone (ACTH), which stimulates her adrenal glands to release cor-
tisol. Maternal adrenal cortisol prepares the uterus for labor, making
it more sensitive to oxytocin. The placenta begins to convert pro-
gesterone to estrogen. It needs androgens from maternal and fetal
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adrenals to do this. Estrogen increases the oxytocin receptors in the
uterine lining by 100–200 times. The uterus becomes even more 
sensitive to oxytocin, which triggers gradually more frequent and
stronger contractions of the muscle fibers. Contractions act both 
on the uterus and the infant/fetus, massaging the baby, which 
helps mature the lungs and produces beta-endorphins (natural pain-
relieving, opiate-like substances) to protect the baby during mechan-
ical passage of labor and birth. The hypothalamus–pituitary axis
increases production of oxytocin, the powerful bio- and psycho-
active hormone that helps prepare the mother and baby for their
mutual caregiving roles after birth.4,5 Estrogen also triggers the pro-
duction of prostaglandins in the uterus, membranes, and placenta,
which stimulate contractions and soften the cervix. Estrogen also
improves the mother’s clotting ability to protect against hemorrhage.

Simultaneously with the hormonal influences on the uterus, the
decreasing levels of progesterone signal the lactocytes in the breast
to begin their transition from lactogenesis I into lactogenesis II; a
sharp rise in lactose synthesis signals the beginning of lactogenesis
II (onset of copious milk secretion).6 Thus, as the baby readies for
life outside the womb, the mother’s body prepares her for labor,
birth, lactation, and a breastfeeding relationship with her baby.

Predictability in Parturition

For adults who seek predictability in their lives, waiting for labor to
begin on its own is the first of many paradigm shifts that they will
experience as parents. In many cultures, adults quickly and eagerly
adapt their lives to the rhythms of a new baby and small children;
in others, adults try to force the child’s physiological needs into a
predetermined, adult-driven schedule. Scheduled labor, scheduled
feeds for infants, and scheduled times for affection are counterpro-
ductive to developing a mentally, physically, and emotionally
healthy child who gives joy to his or her family and matures into a
productive, capable, engaging adult.7 The devastatingly negative
effect of scheduled feeds on breastfeeding is well documented.8-11

As of this writing, few studies of the impact of induction of
labor on breastfeeding outcomes in the mother or baby have been
published. In years past, estrogens used to induce labor were
shown to have a strong inhibitory influence on lactogenesis.12 No
studies were found that specifically examined effects of labor
induction by other methods on lactogenesis.

Oxytocin in the form of pitocin delivered intravenously is a
common method of labor induction. Oxytocin is centrally involved
in far more than uterine contractions and milk release: it is the
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hormone of “calm and connection,” counterbalancing the “fight or
flight” states related to elevated adrenalin. Basal oxytocin levels in
the mother are positively correlated to affectionate and attentive
maternal behavior; milk production, release and consumption by
the baby; digestion in the mother and infant; visual memory of
faces; and healing and restoration of somatic systems.5,13-17 With-
out normal pulsatile oxytocin responses, the mother’s milk syn-
thesis and its release to the infant is compromised, which quickly
undermines breastfeeding.

There is evidence that oxytocin administered to induce or
augment labor has a negative effect on endogenous oxytocin and
patterns of oxytocin release (pulsatile or nonpulsatile) in the post-
partum period. When labor is induced, contractions are stronger,
closer, and more painful; women often request epidural or other
narcotic pain relief. (See Chapter 8 for more information on pain
control.) Epidural anesthesia coupled with IV oxytocin is increas-
ingly associated with fetal stress and breastfeeding difficul-
ties.18,19 Jonas et al. investigated two key lactation hormones
(plasma oxytocin and prolactin) on the second postpartum day in
response to infant sucking, and reported that “Oxytocin infusion
decreased endogenous oxytocin levels dose-dependently. Further-
more, oxytocin infusion facilitated the release of prolactin.
Epidural analgesia in combination with oxytocin infusion influ-
enced endogenous oxytocin levels negatively.”20

Predicting the onset of labor and fetal maturity has developed
into an expensive (and profitable) series of interventions. After 20
weeks gestation, a simple measuring tape is usually fairly accu-
rate: The height of the fundus measured from the pubis in cen-
timeters is roughly equivalent to the number of weeks gestation.
Establishing an estimated due date (EDD) is best accomplished by
using the first day of the woman’s last menstrual period (LMP).
With an unknown or uncertain LMP, or irregular periods, a first
trimester ultrasound can be helpful. In the first trimester, LMP
dating should be maintained unless the ultrasound determines an
EDD with more than a 7-day discrepancy. A correct due date
allows for accurate estimation of fetal growth using fundal height,
identification and treatment of preterm labor, and avoidance of
induction of labor prior to true postdates (42 weeks).

The safety of diagnostic testing is always a concern in health
care, and particularly so in pregnancy. An official statement on
the safety of ultrasound in pregnancy was rendered by the Amer-
ican Institute of Ultrasound in Medicine:

There are no confirmed biological effects on patients or instru-
ment operators caused by exposures from present diagnostic
ultrasound instruments. Although the possibility exists that such
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biological effects may be identified in the future, current data
indicate that the benefits to patients of the prudent use of diag-
nostic ultrasound outweigh the risks, if any, that may be present.21

Based upon that statement, ultrasound in pregnancy, if used at all,
should be used for a reason. The American College of Obstetricians
and Gynecologists has stated, “If one screening ultrasound exam-
ination is performed, the optimal timing is at 18 to 20 weeks of
gestation.” This allows confirmation or, if needed, adjustment of
the expected due date, structural evaluation of the fetus, and pos-
sible identification of potential problems. Therefore, the judicious
use of ultrasound in pregnancy should prevent the inappropriate
induction of labor.22

Medical reasons for induction of labor include:

• Significant/severe illness in the mother, including pregnancy-
induced hypertension (“toxemia” and preeclampsia)

• Oligohydramnios (“dry labor”)
• Postdates (> 42 weeks) with other indication of fetal distress
• Prolonged rupture of amniotic membranes (> 24 hours with-

out onset of labor), especially if the mother tests positive for
group B strep

• Intrauterine growth restriction

Specifically not included in the acceptable medical reasons for
induction is “suspected macrosomia” or large baby.23

Elective (nonmedical) inductions have not been found to
improve obstetric outcomes. In fact, numerous studies report that
elective inductions for primigravidas increase the cesarean rate by
2 to 4 times.24 Lamaze International summarized the importance
of spontaneous onset of labor in its “Care Practice #1: Labor
Begins on Its Own.”25 An extensive literature review of the risks of
induction of labor was published in the Journal of Perinatal Edu-
cation, Winter 2007 Supplement: “Evidence Basis for the Ten Steps
of Mother-Friendly Care.”26 Neither of these reviews included
breastfeeding outcomes.

Outcomes of Labor Induction

From ancient times until around 1900, ergot (rye fungus) was used
to start labor. “Daylight deliveries” (elective inductions) became
popular in the 1960s and 1970s, coincidentally with the lowest
breastfeeding rates in recent history. Buccal pitocin (a tablet placed
in the woman’s cheek) was used at that time, and interest increased
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in nonmedical techniques of nipple stimulation, stripping the
membranes, and oral intake of castor oil. The U.S. Food and Drug
Administration disapproved of elective inductions in the 1970s due
to iatrogenic prematurity, overcrowded neonatal intensive care
units, and huge unnecessary costs. The effect of elective inductions
on breastfeeding apparently was not considered.

Although many medical and nonmedical methods of induc-
tion are currently used (and beyond the scope of this book), the
overall outcome is exactly what the FDA warned about in 1978:
an immature/premature/”late preterm” baby.27 Babies born after
labor is induced are 3 times more likely to die28 or be admitted to
an intensive care nursery.29 Even though professional skills and
knowledge to help premature/immature babies breastfeed have
increased enormously since the 1970s, these babies and mothers
face far more challenges establishing breastfeeding.30-34

Inducing labor causes unnaturally strong, close contractions
and more pressure on the presenting body part of the baby, usu-
ally the head. The baby has less time to recover between contrac-
tions and is therefore more stressed. The suddenly powerful, close
contractions are more painful for the mother, leading to increased
need for chemical pain relief and therefore exposing the baby to
even more drugs. If the mother gets narcotic drugs via epidural
infusion, she is less mobile (usually confined to bed), given intra-
venous hydration, and more likely to need instruments (forceps or
vacuum extractor) or surgery (episiotomy or cesarean) to birth her
baby. Maternal fever is dose-related to the duration of epidural
anesthesia, which is also associated with infant fever, and more
separation and testing of the infant including septic workups.

Amniotic-fluid embolism is a major and potentially fatal
complication of labor induction. Kramer et al.’s 2006 retrospective
population-based cohort study reported that “Medical induction
of labour seems to increase the risk of amniotic-fluid embolism.
Although the absolute excess risk is low, women and physicians
should be aware of this risk when making decisions about elective
labour induction.”35

“Failed induction” is another barrier to smooth establishment of
breastfeeding.36 In a “failed” induction, the mother endures hours or
even days of artificially strong and painful contractions that do not
accomplish vaginal birth, instead culminating with cesarean surgery
to birth her baby. Now the mother and her baby must cope with
postsurgical complications including pain, medications, and more
risk of separation. The effects of surgical procedures on breastfeed-
ing are covered in Chapter 9.
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Effects on Breastfeeding

An immature baby’s suck response is typically weak, disorganized,
and immature; therefore, the baby’s ability to obtain milk at
mother’s breast is compromised.37,38 The baby may also have respi-
ratory difficulties, injuries from instruments, and/or birth insults
from the more forceful labor. All drugs administered to the mother
for pain relief or other reasons during labor need to be metabolized
by the baby’s immature liver, leading to increased incidence of
hyperbilirubinemia and jaundice,39 even kernicterus.40

At the very least, jaundiced babies feed poorly. Conversely,
ineffective feeding can cause or exacerbate jaundice. Caloric
intake and supplementation become an urgent issue. Once sup-
plementation becomes an issue, avoidance (or use) of breastmilk
substitutes and feeding bottles becomes an immediate concern.

Separation of the mother and her immature baby is very com-
mon in many places, even though separation stresses the fragile
mother, baby, and breastfeeding relationship even further.41 The
mother must begin expressing milk by hand or pump within 6 hours
after birth42—exactly when she is most worried about the condition
of her baby and possibly struggling with the after-effects of a med-
icated and/or surgical birth herself.

Expert skilled help is appropriate when the baby cannot feed
directly, which means the mother and baby must now cope with
additional and specialty-trained personnel assisting her with
“normal” breastfeeding.43,44

The World Health Organization (WHO) estimates that induc-
tion of labor is medically necessary in about 10% of births.45 The
Centers for Disease Control and Prevention (CDC) reported a 19%
induction rate in 2000, while the Listening to Mothers survey of
2000–200246 reported that 43% of labors were induced. The 2006
Listening to Mothers survey II reported that 50% of the 1573
mothers surveyed attempted to induce labor medically or non-
medically, with a 39% successful induction rate.47

Practice Implications

Whether induction of labor is medically necessary or elective, the
baby is—by definition—relatively immature and likely to have
impaired ability to effectively coordinate sucking, swallowing,
and breathing at breast. Strong evidence exists to avoid inducing
labor unless allowing the pregnancy to proceed at its own pace
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would put the mother and/or baby at higher risk than the induc-
tion itself. Research on breastfeeding outcomes of inducing labor
is urgently needed. Mother–baby couples who experience labor
induction have greater need of expert assistance in establishing
breastfeeding than those who experience uncomplicated birth that
proceeds at its own pace.

Summary Points for Cascade of Interventions: 
Chance or Choice

• Fetal/infant maturity is a major factor determining onset of
labor and may effect lactogenesis.

• Elective induction of labor has been desired yet actively dis-
couraged by health authorities for decades.

• Induction of labor nearly always results in an immature
baby with deficits in respiratory function, thermal stability,
immune function, and feeding ability.

• The implications of labor induction on lactation and
breastfeeding are poorly understood. More research is
urgently needed.

TABLE 5-1 Summary of Cascade of Interventions (Chance or Choice) and
Impact on Breastfeeding Outcomes

“Intervention” Possible Impact on Breastfeeding Ref #

Estrogens used to Shown to have a strong inhibitory influence 11
induce labor on lactogenesis
“Failed induction” Mother endures hours or days of strong 36,
may be another contractions to no avail, then cesarean birth Ch 9
barrier to with post-surgery side complications
breastfeeding
An induced baby An immature baby’s suck response is typically 30–34,
may be immature weak, disorganized, and immature, therefore the 38, 39

baby’s ability to obtain milk at the mother’s 
breast is compromised
An immature baby may have respiratory difficulties, 39
injuries from instruments, and/or birth insults from 
a more forceful labor; all drugs administered to the 
mother for pain relief or other reasons during labor 
need to be metabolized by the immature baby’s 
liver, leading to increased incidence of hyper-
bilirubinemia and jaundice, even kernicterus
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CHAPTER 6

MODIFIABLE LABOR INFLUENCES:
FREELY MOVE ABOUT, OR 
“GRAVITY WORKS”

“Our women keep their dresses on and deliver in the kneeling position.
The baby comes easy and the mother can see it right away. This is how
we have always done it.”
—Alfonsa Ico, Mayan midwife, Belize, 2002

“Mother-friendly care includes . . . encouraging women to walk and
move about during labour, if desired, and assume positions of their
choice while giving birth, unless a restriction is specifically required
for a complication and the reason is explained to the mother.”
—Baby-Friendly Hospital Initiative Global Criteria1

Research specifically addressing the direct effects of maternal
position in labor and birth on breastfeeding outcomes has not yet
been found, so this chapter addresses indirect outcomes of mater-
nal position and movement that may affect breastfeeding. If
immobility and a horizontal position in labor are likely to result
in a longer/slower, more painful, and less physiologically normal
delivery, then it follows that maternal position and movement in
labor would influence the mother’s and/or newborn’s readiness
and ability to breastfeed.

Background

Ancient works of art and sculpture from around the world depict
women at the moment of birth, usually in the upright position—
standing, squatting, or semi-sitting—and often attended by others
(see Figure 6-1).2 As the visual and artistic portrayals of birth
moved into the 19th and 20th centuries, the images taken from
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medical texts show the change in birthing position from upright
to supine.

Any physicist could quickly explain why gravity helps in
moving a 5- to 10-pound object (a baby) through a muscular elas-
tic passage (the birth canal). Additional force to the object is sup-
plied by the intrinsic forces of pushing (uterine contractions and
pushing by the mother). Moving the mother into a horizontal
position for birth nullifies the force of gravity, therefore reducing
the effective expulsive forces of labor by a significant amount.

The historic observation that most women will naturally
adopt a vertical position for labor and birth changed when Dr.
James Young Simpson pioneered the use of ether anesthesia for
birth in 1847, assisting a woman with a deformed pelvis to give
birth. Shortly afterward, he was appointed physician to Queen
Victoria, who used diethyl ether (chloroform) to give birth. When
anesthesia is used, the mother obviously cannot move around
freely or remain upright for birth. Dr. Joseph DeLee formally
introduced the lithotomy position (on the back with legs in stir-
rups) to modern U.S. obstetrics with his 1913 textbook, Principles
and Practice of Obstetrics, which strongly advocated for sedation
in labor, routine episiotomy, and use of forceps.3 DeLee’s influ-
ence spread rapidly to the rest of the western world. As a result,
women were forced to lie horizontally in beds for labor and birth,
often with restraints on arms and legs during the delivery.

FIGURE 6-1 Birth Goddess: 
Tiacoilteuti. Aplite Valley Mexico,
1325–1521 (Reproduction).
Photo courtesy of Jenna Houston.
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More than 120 years after Simpson’s widespread use of ether
anesthesia effectively removed the mother’s option of adopting
vertical positions for labor and birth, Dr. Caldeyro-Barcia in
Uruguay began investigating the effects of position in labor 
on uterine contraction patterns and fetal outcomes.4 His 1979
study of the influence of maternal position on the duration of
labor5 found that “vertical” mothers had 36% shorter first stages
of labor on average than “horizontal” women did, the vertical
mothers reported less pain, and their infants were less likely to
have marked molding of the head after delivery.5 Significantly,
physiologic pushing in the upright position (pushing 5 to 6 
seconds then breathing before pushing again) led to less fetal
hypoxia and acidosis (fetal distress) as measured by cord blood
gases after birth.

In the United States and Europe, the natural childbirth move-
ment in the 1960s and 1970s rekindled women’s interest in being
out of bed in labor and upright or in a more vertical or semi-sitting
position to give birth. Although many delivery-room beds, chairs,
or segmented tables designed to support more upright positions for
birth were generally well received by mothers and staff, some well-
intentioned products actually increased fear and/or discomfort for
the mother (see Figure 6-2).

FIGURE 6-2 In many countries
delivery chairs are very high,
uncomfortable, and 
even frightening. Sometimes moth-
ers fear their baby will drop on the
floor at time of delivery. Photo by
M. Kroeger, Kazakhstan, 1994.
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Position in the First Stage of Labor

No published studies were found that explored breastfeeding out-
comes related to maternal position in the first stage of labor and
birth. Indirect consequences to breastfeeding of maternal nonver-
tical position include longer labor with delayed onset of lactoge-
nesis,6 compromised fetal oxygenation, excess molding of the
baby’s head, fetal distress,5 and more mechanical forces on the
fetal cranium.4,5,7 Lawrence et al.’s 2009 Cochrane review reported
“The results of the review suggest that the first stage of labour
may be approximately an hour shorter for women who are upright
or walk around during the first stage of labour. . . . Little infor-
mation was given on maternal satisfaction or outcomes for
babies.” The review concluded, “There is evidence that walking
and upright positions in the first stage of labour reduce the length
of labour and do not seem to be associated with increased inter-
vention or negative effects on mothers’ and babies’ wellbeing.
Women should be encouraged to take up whatever position they
find most comfortable in the first stage of labour.”8

Research confirms the importance of a woman being free to
move around in labor and choose a position that feels right for
her.9-15 It may be important to breastfeeding for a mother to feel
more in control of her movement and position during labor and to
have the freedom to choose when and how much to move around,
sit, stand, rock on hands and knees, shower or bathe, or assume
any other positions. Many mothers instinctively assume a position
that favors effective and comfortable labor. If the fetal head is pre-
senting in an occiput posterior (OP) position, assuming a hands
and knees position can help the fetal head rotate to an occiput
anterior position for easier delivery (see Figures 6-3 to 6-5).16

Labor with a persistent OP presentation can be more painful due
to the increased pressure on the sacrum, leading to increased need
for pain medication. Malpresentation and laboring without grav-
ity is likely to result in prolonged labor, possible use of oxytocin
augmentation, additional pain medication, and often an assisted
delivery or cesarean surgery. All of these interventions, individu-
ally or collectively, can impair early, effective breastfeeding.

Position During the Second Stage of Labor

Position during the second stage has been researched more
extensively than position in the first stage of labor, but few stud-
ies have included breastfeeding outcomes. For example, Allen et
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FIGURES 6-3, 6-4, AND 6-5 Deborah
had a persistent occiput posterior pre-
sentation as she began labor, and she 
spontaneously adopted this posture (top)
during contractions. The baby rotated
and delivery was accomplished easily,
with breastfeeding initiated within 
minutes of Xavier’s birth (right). Photos
by Martin Butcher, 1992.
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al.’s population-based cohort study of 121,517 births between
1988 and 2006, reported that “risks of both maternal and peri-
natal adverse outcomes rise with increased duration of second
stage, particularly for duration longer than 3 hours in nulliparous
women and longer than 2 hours in multiparous women.” Breast-
feeding outcomes (maternal or infant) were not reported.17

Obstetric care in industrialized nations has responded to the
growing evidence by encouraging ambulation in labor and birth
in more upright positions. Equipment changes include beds with
position controls and squat bars that can convert into modified
birthing stools. Birth centers that encourage delivery in the posi-
tion of the women’s choice employ professional attendants who
are comfortable with birth in many different positions.

Gupta and colleagues reviewed all upright and lateral positions
to supine or lithotomy position in 2000 and 2004, and found that
upright positions were associated with shorter, less painful second
stages, small reductions in instrumental deliveries, and reduction
in episiotomy, but an increase in second-degree lacerations (tears
to the perineum).14,15 There were no significant neonatal out-
comes. They concluded that “Women should be encouraged to give
birth in the position they find most comfortable. Until such time
as the benefits and risks of various delivery positions are estimated
with greater certainty, when methodologically stringent trials’ data
are available, women should be allowed to make informed choices
about the birth positions in which they might wish to assume for
delivery of their babies.”

Golay et al. studied outcomes from squatting in the second
stage of labor versus semi-recumbent positions.18 Squatting women
(n = 200) had faster second stages, required less labor stimulation
with oxytocin, and showed a trend toward fewer assisted deliver-
ies than did the semi-recumbent mothers (n = 100) in the control.
The squatting group also had fewer episiotomies and severe lacer-
ations. There was no statistical difference in complications of the
third stage of labor (delivery of placenta) or in infant complica-
tions as measured by Apgar scores. Allahbadia and Vaidya’s 1993
study of the squatting position for birth looked at efficiency of
labor and benefit or harm to mother or infant, finding that squat-
ting reduced both first and second stages of labor and produced no
fetal complications.19

Substantial evidence now confirms that horizontal, nonmov-
ing postures make labor and delivery slower and longer, increase
use of instruments, compromise fetal oxygenation, and are linked
to adverse outcomes in the fetus or newborn. In fact, two decades
of research confirm that fetal oxygenation is compromised by
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horizontal, especially supine, maternal positions during labor.20-26

Longer labor puts more stress on the infant and mother, which
increases drug consequences to the mother and infant, which
affect breastfeeding. Longer labor also causes poorer oxygenation
of the infant, which reduces the infant’s readiness for birth and
feeding. It also increases instrument use, which increases risk of
birth injuries that affect feeding and/or maternal comfort.

Electronic Fetal Monitoring

The use of routine electronic fetal monitoring (EFM) for monitor-
ing normal labor has been questioned for over 20 years and
researched from many perspectives, but no studies have yet
reported use of EFM related to breastfeeding outcomes. A full dis-
cussion of this research is beyond the scope of this chapter. Based
on Cochrane reviews, A Guide to Effective Care in Pregnancy and
Childbirth reported 12 randomized controlled clinical trials on
EFM, representing over 58,000 laboring women, that compared
EFM to routine intermittent auscultation with a fetoscope.27 In all
the studies, instrumental delivery and cesarean surgery rates were
higher in the EFM groups, and the authors noted that when there
was not the added technology of fetal scalp pH sampling to assess
true fetal distress, the cesarean surgery rates were “much” greater.
The authors report no evidence that perinatal deaths or low Apgar
scores were improved with EFM. There was evidence that neonatal
seizures are fewer with “continuous EFM.” The authors note the
disadvantages of limited mobility in the laboring woman who is
undergoing EFM, and upright position and ambulation in normal
labor are recommended.

For the purposes of this chapter, the key points about EFM are:

• A woman undergoing EFM is confined to bed (unless there
is capability for “walking telemetry,” which is very expen-
sive and uncommon).

• EFM conveys a clear message to a woman in labor, through
the belts and leads and machinery, that she and her unborn
baby are labor patients who must be monitored with noisy
and often intimidating technology. Moving to and from the
toilet or changing position in bed becomes a problem,
requiring the assistance of a nurse.

• If there is internal monitoring, the fetal scalp must be lanced
to allow the application of the monitor lead, which causes
pain to the fetus; opens a wound, which increases risk of
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infection; and may impact the newborn’s comfort and abil-
ity to breastfeed.

• There is a well-documented association between apparently
false interpretations of fetal distress and EFM, which if not
confirmed with additional fetal blood sampling lead to 
a rush for instrumental or cesarean delivery. These inter-
ventions bring another cascade of interventions that 
impact breastfeeding.

Maternal Labor Position in Childbirth Around the World

Industrialized countries have led changes in practice that encour-
age ambulation and upright position. Beds, birthing pools, and
other equipment that facilitate movement and posture changes
are common, and birth attendants are increasingly comfortable
with women laboring and birthing in many different positions.

In many developing countries, bed rest in labor and requiring
supine and lithotomy positions for birth continue to be common
practices. In Mary Kroeger’s two decades (1980–2000) of work in
Central America, Anglophone Africa, Central Asia, Cambodia, and
Indonesia, women in government maternity facilities were still put
to bed in labor and were routinely flat on their backs for delivery,
frequently with their legs in stirrups. Many hospital-based nurses,
midwives, and doctors in developing countries had never seen a
delivery with the mother upright or in the squat position. Refresher
training was an opportunity to introduce upright and squatting
position delivery to these healthcare providers (see Figure 6-6). It
was often necessary to mentor the staff, who were used to having
control over when and how the mother pushes, when to apply
drapes, when to cut an episiotomy, and when to hand the newborn
to the mother after delivery. A mother on her back in stirrups is not
in a position of power in the birth relationship.28

A recent qualitative study of women’s experiences of the peri-
natal period in Egypt reported that “In the delivery room, the mother
was propped up in the lithotomy position, on the traditional obstet-
ric delivery beds, her back and head flat. She was not allowed to sit
up or assume any other position. When she cried or complained, she
was scolded and told harshly to shut up!” Subsequent to this study,
maternity staff in several hospitals received substantial and suc-
cessful training in supportive labor practices from Swedish and
American experts in birth and breastfeeding.29 Interviews with a
Nigerian obstetrician in January 2009 confirm the common prac-
tice of supine position for labor and birth in that country.30
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Conclusions

Many professional organizations and researchers have published
position statements and meta-analyses, including Guidelines for
Perinatal Care, sixth edition, on the importance of freedom to
move about and vertical positions in labor.12,14,15,31-34 Movies and
videos for professionals and parents encourage and teach skills
that support freedom of movement throughout labor and birth in
upright postures.35-38 Web sites and entire organizations exist to
support freedom of movement during birth.39,40 Nevertheless,
horizontal positions are still widely prevalent around the world.
In the 2002 Listening to Mothers survey, 71% of mothers did not
walk around once they were admitted to the hospital in labor.41

Four years later, the follow-up survey found even fewer women
(76%) walked around after hospital admission.42

Without clinical research linking positions in labor and birth
with breastfeeding outcomes, one must rely on anecdote and
experiences. In 1979, Dr. Moyses Paciornik produced a powerful
teaching video based on his work in Southern Brazil.43 Depicted
are five mothers who were filmed in the squatting position in the
second stage of labor, during birth, and immediately postpartum.
The hospital provided a special platform for squatting delivery
with padded toweling on the floor, and all five mothers give birth

FIGURE 6-6 Midwife in Cambodia (at left) observes the “new” practice of
squatting for the second stage of labor. The patient’s mother was permitted
into the delivery room to support her daughter. When the baby’s head was
visible, the delivery was completed on the delivery table. Photo by Mary
Kroeger (ACNM Life Savings Skills training, Cambodia, 2001).
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to normal infants with very minimal involvement of an attendant.
Each mother, after regaining her composure for a few seconds
from the intensity of the delivery, looks down, touches and strokes
her infant, and then picks up and cuddles her baby. Some put the
baby to breast. The mothers are the first to touch their newborns
and there is no interference from staff (although it is assumed that
they cut and clamped the umbilical cords). The environment is
very peaceful. The natural continuum of second stage of labor,
delivery, and immediate bonding and breastfeeding is quite evi-
dent. When Mary Kroeger used the video for training of hospital
birth attendants in Central and Southeast Asia and Africa there
was often disbelief from doctors, midwives, and nurses alike,
saying “This is impossible!” or “Women in our country could never
do this” or “Doesn’t the perineum tear?”

French obstetrician Dr. Michael Odent began reeducating the
obstetrical world about the importance of birth in the supported
squat and other positions in the 1980s with his books on labor and
birth.44-47 He discussed the anatomic and physiologic advantages
of upright delivery and emphasized the absolute priority of
mother and baby remaining a unit in a climate of warmth and
intimacy, and with skin-to-skin contact. Initiation of breastfeed-
ing is a natural extension of the birth process for his patients.

To fully implement freedom of position during labor and
birth, hospital birth attendants will need to learn (or relearn) the
positional advantage and implicit empowerment of mothers who
can choose their own positions for birth.

Summary Points for Modifiable Labor Influences: 
Freely Move About, or “Gravity Works”

• No evidence was found that directly links maternal position
in labor or birth with breastfeeding outcomes.

• No evidence has ever established the safety or efficacy of
restricting the mother’s movement or position in labor or
birth on maternal or infant outcomes, except to correct
specific complications.

• Restriction of movement for labor and birth is strongly asso-
ciated with slower and longer labors; more instruments used
for birth, which can injure the mother and/or baby; more
pain for the mother; and poorer oxygenation for the fetus.

• The 2006 Revised BFHI Mother-Friendly Childbirth module1

lists “freedom to move about” as one of the five essential
birth practices that support establishment of breastfeeding.
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CHAPTER 7

MODIFIABLE LABOR INFLUENCES:
EAT AND DRINK, OR 
“LABOR IS WORK”

“The odds of dying of aspiration in labor are less than that of being
struck by lightning twice in one year.”
—Martha Sleutel and Susan S. Golden, 1991

“Mother-friendly care includes . . . allowing women to drink and eat
light foods during labour, if desired.”
—Baby-Friendly Hospital Initiative Global Criteria1

The uterine muscle, like every muscle, requires hydration and
nourishment (calories) to contract effectively. Every athletic
coach, trainer, and teacher knows the importance of keeping ath-
letes well hydrated and nourished, because lack of caloric and
fluid support reduces the effectiveness of muscular activity and
causes painful muscle cramps. Skipping even one breakfast in late
pregnancy can trigger “accelerated starvation”2 in the woman and
bring on the unpleasant and dangerous symptoms of hypo-
glycemia: lightheadedness, shakiness, and fatigue.

No peer-reviewed studies were found directly linking eating or
drinking in labor (or lack thereof) with breastfeeding outcomes for
the mother or baby. However, depriving the uterine muscle of
nourishment and hydration can cause inefficient and painful con-
traction patterns, resulting in a longer, more stressful labor for
mother and baby, which are risk factors for delayed lactogenesis.3,4

Inadequate caloric intake during labor can also lead to ketosis 
and prolonged labor.5 The alternative to oral fluids in labor—
unrestricted intravenous (IV) hydration—is increasingly a concern
of postpartum care providers assisting mothers and babies as they

63749_CH07_FINAL.qxd  9/9/09  4:19 PM  Page 121



122 Chapter 7 Modifiable Labor Influences: Eat and Drink, or “Labor Is Work”

establish breastfeeding. Edema of the lactating breast can prevent
the baby from effectively latching on and feeding,6 causes signifi-
cant pain to the mother, and may inhibit lactogenesis in the critical
early days postpartum. Infants exposed to maternal overhydration
lose excess water weight quickly, leading to fears of inadequate milk
production and/or inadequate infant intake of milk, which then lead
to early (and usually unnecessary) supplementation.

Maternal nutrition and hydration during pregnancy and lac-
tation has little influence on milk volume produced, and only a
slight influence on milk composition,7 so this chapter addresses
only initiation/early breastfeeding challenges.

Why Is Nutrition and Oral Hydration During Labor 
Still Controversial?

To meet the energy requirements during pregnancy, pregnant
women are encouraged to eat at least an additional 200–300 kcal
more per day.8 Breastfeeding mothers are encouraged to eat
approximately 500–650 additional kcal per day during lactation,
depending on their postpartum weight.7 Women continue to eat
and drink in early labor, typically consuming light foods rather
than heavy or large meals. As labor progresses, they tend to take
sips of liquids between contractions. After giving birth, hunger and
thirst resume in earnest, and the mother often eagerly resumes her
regular diet or whatever special foods and drinks are common to
her culture following birth.9-12 “Labor is a highly demanding
metabolic challenge for mother and fetus,”13 not unlike other vig-
orous forms of muscle activity or exercise.

Attitudes and practices regarding spontaneous eating and
drinking during labor were drastically changed with the publication
of Curtis Mendelson’s 1946 paper on gastric aspiration of pregnant
women undergoing general anesthesia for birth.14 Out of 44,016
pregnancies examined, 66 women suffered pulmonary aspiration
and 2 mothers died. Out of the 45 cases where the aspirated mate-
rial was recorded, 40 aspirated liquid and 5 aspirated food.

O’Sullivan and Scrutton’s 2003 review of nothing by mouth
or NPO (non per os in Latin) during labor in Anesthesiology 
Clinics of North America reported that “Death or significant mor-
bidity from pulmonary aspiration is so rare that the use of ran-
domized controlled trials to examine this outcome directly is
impossible. . . . The role of NPO policies in reducing the occur-
rence of this rare event may have been obscured by other prac-
tices, including intubation and rapid sequence induction with
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cricoid pressure, antacids and H2 antagonists, regional anesthe-
sia, and increased training of obstetric anesthesiologists.”13

O’Sullivan et al. published their randomized controlled trial of
food intake during labor on obstetric outcome in the March 2009
British Medical Journal, reporting that “Consumption of a light
diet during labour did not influence obstetric or neonatal out-
comes in participants, nor did it increase the incidence of vomit-
ing. Women who are allowed to eat in labour have similar lengths
of labour and operative delivery rates to those allowed water
only.” The authors noted that no cases of pulmonary aspiration
of gastric contents occurred, and “prolonged fasting in labour
has never been proved to influence the incidence of pulmonary
aspiration, and some clinicians and midwives consider that pre-
venting food intake can be detrimental to the mother, her baby,
and the progress of labour.”15

IV hydration instead of spontaneous intake of liquids during
labor has been extensively researched related to maternal out-
comes and neonatal outcomes,16 but not breastfeeding out-
comes.9,17-21 Spontaneous eating and oral hydration during
normal labor is supported by the United Kingdom,16 the American
College of Nurse–Midwives,9 many obstetric anesthesiologists,13

the World Health Organization,22,23 the International Confedera-
tion of Midwives,24 Varney’s Midwifery,25 childbirth organiza-
tions,12 and birth advocacy literature26-28 and groups worldwide.

Despite the lack of compelling evidence supporting routine
withholding of food and fluids in labor, current labor management
guidelines from major obstetric associations still recommend with-
holding food and oral hydration once active labor begins.17

Newton et al. summarized psychological, physical, nutri-
tional, and technologic aspects of IV infusion during labor two
decades ago.20 The four conclusions were stated as research ques-
tions that remain essentially unanswered:

Four “Why nots?” emerge from this review of IV fluids during labor:

1. Why not concentrate on individual needs rather than gen-
eral hospital or medical rules?

2. Why not use oral fluids until there is a demonstrated need
for IV fluids?

3. Why not concentrate on minimizing disturbances so that
labor may be speedier, making oral intake of fluid and
nutrients less of an issue?

4. Why not turn intensive research effort to the simple but
fundamental issues of food, water, and IV fluids in labor?
Why, when, and how should they be given? How can the
adverse effects of IV therapy be minimized?
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Effects of IV Hydration on Maternal Stress, Breast
Edema, and Lactogenesis

Hazle’s 1986 review of IV hydration includes a description of the
risks of fluid overload in a mother who has an IV in place that is
not closely monitored by maternity staff.18,29,30 The increasing
use of epidural anesthesia for labor is accompanied by increased
use of IV hydration to prevent supine hypotension. Lactation
professionals and postpartum care providers are increasingly
concerned with severe breast, nipple, and areolar edema on the
second or third postpartum day that seem to be correlated with
IV fluid hydration (see Figure 7-1). Edema inhibits or prevents
the deep attachment at breast that is associated with effective
milk transfer and adequate infant intake of colostrum and milk.31

Milk stasis is the chief cause of impaired or reduced milk syn-
thesis; therefore, preventing milk stasis by ensuring early and
effective milk drainage (preferably by the infant) is the most crit-
ical strategy for ensuring normal lactogenesis.32-37 “Not enough
milk” is the most-reported reason that babies are given supple-
mental feeds and mothers stop breastfeeding.38,39 Milk stasis
longer than 6 hours after birth interferes with normal establish-
ment of full lactation.40

Postpartum breast engorgement is a major barrier to estab-
lishment of effective and comfortable breastfeeding.41-46 Only
recently have clinicians differentiated between onset of copious
milk secretion (lactogenesis III) and edema.47 No research has

FIGURE 7-1 Day 4 postpartum.
Immediate skin-to-skin and effective
breastfeeding or milk expression
beginning in the first 6 hours post
birth prevents and minimizes
engorgement (milk stasis and/or fluid
edema), provides colostrum to the
infant, and normalizes the process 
of lactogenesis II. IV hydration and
other birth interventions may cause or
exacerbate breast edema and engorge-
ment, and may delay the onset of
copious milk secretion. Source:
Smith LJ. Comprehensive Lactation 
Consultant Exam Review. 2nd ed.
Sudbury, MA: Jones and Bartlett; 2007.
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yet been found that investigates the relationship between IV
hydration during labor and degree of postpartum breast edema.
Theoretically, fluid overload does affect the process of lacto-
genesis. Maternal serum provides the components that are fash-
ioned into milk components by the lactocytes in the mammary
glands.48 In animal studies, low serum albumin delays the onset
of lactogenesis II (copious milk production). It is known that
oxytocin acts as an antidiuretic, and oxytocin augmentation and
induction in labor can cause fluid retention in the mother.49

Humenick and Hill studied postpartum breast engorgement and
identified several factors, including mode of delivery, parity, and
previous experience with breastfeeding, as contributing to this
condition, but did not include intravenous therapy or oxytocin
infusion in labor as variables.44,45,50

Many mothers have left birth facilities by day 2–4, and may
not have access to adequate professional support in the critical
first week postbirth. Dewey reported that 81% of mothers want
a visual 1:1 assessment of breastfeeding on the third postpartum
day.51 Jean Cotterman6 developed a manual technique called
reverse pressure softening (RPS) that uses the principle of pitting
edema to help mothers overcome severe breast edema (see Figure
7-2). A full, painful breast—whether caused by milk stasis,
edema, and/or other factors—prevents or inhibits deep comfort-
able latch by the baby and contributes to nipple pain and
damage. The mother quickly becomes reluctant to put her baby
to breast because of the pain,46 and the cascade of breastfeeding
problems escalates.

FIGURE 7-2 Reverse 
pressure softening.
Source: Riordan J,
Wambach K. Breastfeeding
and Human Lactation.
4th ed. Sudbury, MA:
Jones and Bartlett; 2010.
Courtesy of Rachel Myr.
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Effects of IV Hydration on Infant Status, Ability to Feed,
and Risk of Supplementation

Dewey et al. found a strong association between intrapartum fluid
administration to the mother and excess weight loss in breastfed
newborns.52 Excessive fluid loads in laboring women are related
to infant hypoglycemia, hyponatremia, electrolyte imbalances,
and hyperbilirubinemia.53-55 Singhi et al. studied term infants of
mothers who received intravenous glucose therapy during spon-
taneous labor and oxytocin-induced labor, reporting that 5% glu-
cose infusions in labor were associated with increases in neonatal
hyponatremia and transient tachypnea (rapid breathing).56 The
newborns in the hyponatremic group developed jaundice more
often (54%), compared to the normo-natremic infants (21%).
Because infant sucking and swallowing are intimately related to
breathing, any respiratory compromise affects the infant’s ability
to feed.56-58 Jaundiced babies feed poorly and are more likely to
be supplemented.59

Singhi’s subsequent randomized study examined the influence
of IV therapy in laboring mothers on newborn glucose levels in 45
infants of healthy mothers with normal births.60 At 1 and 2 hours
postpartum, the study infants (whose mothers had 5% glucose IVs)
were three times more likely to be hypoglycemic. Neurobehavioral
evaluation using the Early Neonatal Neurobehavioral Scale (ENNS)
showed that the hypoglycemic infants had “significant lowering of
muscle tone, and delayed habituation to various stimuli at one to
two hours of age.”60 There was no statistical difference between
suck and root reflex in either group, nor information about early
contact between mothers and newborns, nor whether they breast-
fed. However, these findings are significant, because infant muscle
tone directly affects infant sucking and feeding ability,61-63 and
infants must be able to find the breast to suck effectively.63,64

Infants who might be hypoglycemic are often separated for testing
and/or inappropriately supplemented with non-human oral fluids,
both of which interfere with establishing early and exclusive
breastfeeding.65,66

The World Health Organization, American Academy of Pedi-
atrics, and Academy of Breastfeeding Medicine have all published
clear guidance on appropriate medical reasons for supplementa-
tion of breastfed infants.1,66-69 When babies are truly hypo-
glycemic as confirmed with a blood draw, the appropriate therapy
is IV glucose, not oral fluids.69,70 Wight et al. specifically warn
against attempting to treat symptomatic hypoglycemia with oral
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fluids: “Do not rely on oral or intragastric feeding to correct
extreme or symptomatic hypoglycemia. Such an infant is not
normal, and requires an immediate and careful examination and
evaluation in addition to IV glucose therapy.”71

Intravenous hydration during labor also contributes to “water-
logged” infants who lose excessive amounts of weight in the
neonatal period. Dahlenburg et al. reported that for babies whose
mothers had intravenous fluids, the percentage of weight loss was
6.17% (63.36 [SD]) as opposed to 4.07% (62.20 [SD]) for those
whose mothers had only oral fluids (P < 0.01).72 Excessive infant
weight loss in the early neonatal period is often a reason for
aggressive supplementation.73,74

Other Effects of IV Hydration and Caloric Restriction 
in Labor

Mothers’ experience of IV hydration may have additional conse-
quences to establishing breastfeeding. In a 1986 series of articles,
Simkin reported that 27% of the mothers interviewed rated
restriction of food in labor as moderately to most stressful, 57%
found restriction of fluids to be moderately to most stressful, and
58% reported IV therapy in labor as moderately to most stress-
ful.75,76 Who decides on the need for IV therapy may also play a
role in the mother’s confidence to give birth and breastfeed.77,78

In Scheeper’s 2001 qualitative study, after adjusting for pos-
sible confounding factors, mothers who had been given advice to
take food and drink took the advice, and 75% of these women
took solid food. After further adjusting for prognostic factors, the
incidence of instrumental deliveries due to a nonprogressing
second stage of labor was significantly higher in mothers who did
not eat and drink: 10 (12.5%) of the women who had caloric
intake versus 32 (24%) of the women who had not (p = 0.04).78

(Chapter 9 discusses the relationship between instruments used
during birth and breastfeeding.)

Global Aspects of Hydration in Labor

Where resources are scarce and IV fluids are available for only the
most serious emergencies, withholding oral food and fluids means
that women labor for hours, even in hot, tropical climates, with-
out even water to drink. Recent training and dissemination of new
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information has resulted in gradual changes. Mary Kroeger wrote
that a Cambodian head midwife in a busy provincial maternity
hospital “broke the long-standing rules” and allowed family
members of women admitted in labor to bring bottled water,
sweetened teas, and soft drinks. The midwife observed at the end
of the first 4 weeks of training that of all the “new” ideas that had
been introduced through the training, offering fluids to the moth-
ers in labor had been the most important change. This relatively
simple physiological support of the laboring woman resulted in
her observation of happier mothers; upon review of her monthly
data she noted significantly faster labors and better newborn
Apgar scores.79 The WHO Managing Complications in Pregnancy
and Childbirth (MCPC) guide for midwives and doctors in devel-
oping country settings recommends the following: “Encourage
the woman to eat and drink as she wishes. If the woman has vis-
ible severe wasting or tires easily during labor, make sure she is
fed. Nutritious liquid drinks are important, even in late labor.”22

In a later section, where prolonged labor is discussed, the recom-
mendation states: “If acetone (ketones) is present in the woman’s
urine, suspect poor nutrition and give dextrose IV.”

Conclusions

Labor is muscular work, and its management affects maternal and
infant physiology and ability to establish breastfeeding. Restrict-
ing food and drink during labor is still common, despite evidence
that these practices have documented negative consequences to
the mother and baby and possible negative effects on lactogene-
sis, breast edema, infant breathing, and therefore breastfeeding.
As reported by the Listening to Mothers surveys, in 2002 86% of
mothers had IV hydration during labor; in 2006, 80% of mothers
had IVs, and by 2008, 59% of mothers had IV hydration.38,39,80

Summary Points for Modifiable Labor Influences: Eat and
Drink, or “Labor Is Work”

• Routine withholding of food and drink in labor is an out-
dated practice that does not improve birth outcomes.

• IV hydration in labor can lead to electrolyte imbalances,
jaundice, and other problems in the newborn, requiring 
special treatment that could involve separation from the
mother and thus impact early breastfeeding.
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• IV hydration may be a factor contributing to edema in the
lactating breast, which inhibits effective feeding and
lactogenesis in the crucial early days postpartum.

• Withholding oral intake and instituting IV therapy is per-
ceived by mothers as painful, stressful, and restrictive of
movement in labor and can lead to prolonged labor and
other interventions that impact early breastfeeding.

TABLE 7-1 Summary of Modifiable Labor Influences: Eat and Drink, or “Labor
Is Work

“Intervention” Possible Impact on Breastfeeding Ref #

No eating or Depriving the uterine muscle of nourishment 3, 4
drinking in labor and hydration can cause inefficient and painful 

contraction patterns, resulting in a longer, more 
stressful labor for mother and baby, which are 
risk factors for delayed lactogenesis
Inadequate caloric intake during labor can also 5
lead to ketosis and prolonged labor
Despite the lack of compelling evidence 17
supporting routine withholding food and fluids 
in labor, current labor management guidelines 
from major obstetric associations still recommend 
withholding food and oral hydration once active 
labor begins
27% of mothers interviewed rated restriction of 76, 77
food in labor as moderately to most stressful; 
57% found restriction of fluids to be moderately 
to most stressful; and 58% of mothers in this survey 
reported IV therapy in labor as “moderately or 
most stressful”

Unrestricted Edema of the lactating breast can prevent the 6
IV hydration baby from effectively latching on and feeding

Intrapartum fluid administration to the mother 52
is associated with an excess weight loss in 
breastfed newborns
Risk of fluid overload in a mother who has an 18, 30,
IV in place that is not closely monitored by 31
maternity staff
Edema seems to inhibit or prevent the deep 32
attachment at breast that is associated with 
effective milk transfer and adequate infant intake 
of colostrum and milk

(continues)
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F
CHAPTER 8

MODIFIABLE LABOR INFLUENCES:
LABOR PAIN MANAGEMENT

“When I gave birth to my son, it was the most powerful experience 
of my whole life, knowing that my body worked exactly as nature
intended it to.”
—Robyn Moore, new mother, 2006

“Mother-friendly care includes . . . encouraging women to consider the
use of non-drug methods of pain relief unless analgesic or anaesthetic
drugs are necessary because of complications, respecting the personal
preferences of the women.”
—Baby-Friendly Hospital Initiative Global Criteria1

Background

Labor is called “labor” for good reason. Powerful muscular contrac-
tions move a large object out of the hollow uterine muscle group
through the woman’s bony pelvis and out of her body. Volumes have
been written in the professional and parent literature about the
causes and management of labor pain. Offering pain relief to the
mother during labor and birth is a long-standing and legitimate
practice. The trade-off has always been the need to avoid compro-
mising the fetus/infant while still relieving pain felt by the mother.

All drugs given for maternal pain relief in labor cross the pla-
centa to the fetus/baby.2 For breastfeeding to succeed, the baby
must emerge from its internal gestation ready and able to feed, the
mother must be able and willing to let her baby feed, and the stages
of lactogenesis must proceed normally. A full-term baby is able to
crawl to his or her mother’s breast using inborn reflexes and
responses; find the breast using sensory cues of smell, touch, sight,
and possibly taste; then latch on and breastfeed comfortably and
effectively. When a newborn cannot accomplish these normal
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transitions into external gestation and/or the mother’s lactation
capacity is altered, breastfeeding is quickly compromised. This
chapter explores current knowledge of the effects of pharmaco-
logic pain relief on the newborn’s inborn abilities involved in
breastfeeding and the mother’s hormonal milieu, and includes
some nondrug strategies for pain relief that have no effect or a
positive effect on maternal and infant well-being after birth.

Women describe their labor and births with a wide range of
responses, ranging from “sheer torture” to “ecstatic,”3 even “orgas-
mic”4 experiences. Before ether anesthesia entered maternity prac-
tice, mothers had no drugs available for pain relief even in the
most complicated, dangerous situations, and the vast majority of
babies were breastfed.

Breastfeeding rates have fallen and risen in patterns approxi-
mately opposite to labor medication use since the late 1800s, when
ether anesthesia5 began being used for birth, and mothers were
told to feed their babies on a strict schedule.6 In general, as use of
chemical pain relief increased, breastfeeding rates decreased; as
“natural birth” reemerged with emphasis on avoiding chemical
pain relief, breastfeeding rates increased. For example, “twilight
sleep” was popular in the 1930s. The combination of subtherapeu-
tic doses of morphine and scopolamine was designed to relieve
some labor pain and render women amnesic for the rest of their
labor.7 The effect on breastfeeding was profound: drugged new-
borns suffering from severe respiratory depression were in no con-
dition to feed, and amnesic, drugged mothers were in no condition
to even hold their babies, much less begin breastfeeding. Formula
marketing and use soared, and breastfeeding rates plummeted. In
the early 1980s, the “natural childbirth” movement began revers-
ing the trend toward routine birth medications, and breastfeeding
rates began recovering from an all-time low.

Effects of Labor Drugs on the Infant

The evidence that drugs given to relieve labor pain affect breast-
feeding outcomes is rapidly accumulating, despite the fact that
defining breastfeeding outcomes has multiple confounding fac-
tors. Not all babies exposed to birth drugs have problems sucking.
Not all natural births go smoothly for the baby, and hospital rou-
tines can interfere, even when the baby and mother are normal
and healthy. The dosage, timing, and combination of drugs used
in epidurals may vary widely, making specific analysis of out-
comes difficult. Nevertheless, there are some obvious connections.
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The route of administration—local, IV, or injected into the
epidural space—has less influence on drug transfer to the fetus/
infant than previously thought. IV drugs quickly enter the infant
bloodstream via placental perfusion. Local injections also reach
maternal circulation in a matter of seconds and are detectable in
the newborn’s urine at high levels.8 Injections into the epidural
space are quickly detectable in cord blood.2 When an epidural is
administered, the woman usually is confined to bed, has an intra-
venous drip, may require a urinary catheter, and is often con-
stantly attached to electronic fetal monitoring.

Drugs given for labor pain are necessarily lipophilic to pro-
duce the maximum desired effect on the pain centers in the
mother’s highly lipid brain tissue. Pain-relief drugs cross the pla-
centa1 and reach the fetus/infant very quickly, in a matter of sec-
onds to a few minutes.9,10 Because the infant brain is also highly
lipid, the drugs tend to sequester in infant brain tissue and affect
central nervous system function.11,12 The drugs are designed to
numb sensory nerves in the mother; therefore, they also affect
sensory13 and motor14 nerves in the infant (see Table 8-1) that
affect rooting, sucking, and breathing.15,16 All of these behaviors
must be intact for the infant to begin breastfeeding.

Dewey et al.’s 2003 landmark research began to shift focus on
breastfeeding initiation from being based solely on the mother’s
motivation to include the infant’s behavior and ability to feed.44

Baumgarder et al. analyzed two successful breastfeeding sessions in
the first 24 hours postpartum, and found that 69.6% of mother–baby
dyads who received an epidural showed successful breastfeeding
behavior in the first day postpartum, compared to 81% of mother–
baby dyads who had not received an epidural. Babies of mothers
who had an epidural were also more likely to receive a supplemen-
tary bottle of formula during their hospital stay.36

Jordan et al.’s 2005 study in the British Journal of Obstetrics
and Gynecology confirmed what many clinicians have observed,
commenting that “Because ‘failure to breastfeed’ is not recognized
as a possible harmful effect of medication, there are few method-
ological precedents in this area. This is the first report of a
dose–response relationship between intrapartum neuraxial opioid
analgesia and infant feeding. When well-established determinants
of infant feeding are accounted for, intrapartum fentanyl may
impede breastfeeding, particularly at higher doses.”39 The same
year, Beilin et al. published “Effect of Labor Epidural Analgesia with
and Without Fentanyl on Infant Breast-feeding: A Prospective,
Randomized, Double-Blind Study” in Anesthesiology; the article
concluded “Among women who breast-fed previously, those who
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TABLE 8-1 History of Drug Use During Birth and Their Effects on Mother 
and Infant

Year Author Drug(s) Studied Effect on Infant/Breastfeeding

1847 Simpson5 Sulphuric ether Mother incapacitated; infant 
(chloroform) severely sedated

1961 Brazelton17 Spinal, saddle block, Central nervous system 
pudendal block, disorganization or depression 
inhalants (ether, dose-related to type, amount, 
nitrous oxide), and timing of medication; 
premedication minimal premedication delayed 
with scopolamine, breastfeeding (BF) 36–48 hours; 
barbiturates heavy premedication delayed BF

5–6 days
1971 Lieberman Pethidine, bupivacaine Apgar score 7 or less at 1 minute

et al.18 by epidural
1973 Brazelton19 Brazelton Neonatal BNBAS “orientation” cluster 

Behavioral Assessment measures cueing for feeds; 
Scale (BNBAS) to assess “motor” cluster includes 
psychophysiologic sucking ability
behavior, sleep/awake 
states, and newborn 
ability to “self-organize”

1976 Tronick Promazine or Depressed hand-to-mouth
et al.20 mepivacaine by epidural movements

1981 Belsey Pethidine (meperidine) Respiratory difficulties, drowsy, 
et al.21 unresponsive immediately 

after delivery; depressed atten-
tion and social responsiveness
for 6 weeks

1981 Rosenblatt Bupivacaine by epidural Cyanotic, unresponsive to 
et al.22 surroundings, impaired 

visual skills and 
alertness; lack of motor 
organization and state 
control; physiological 
response to stress for 6 weeks

1981 Murray Bupivacaine by epidural Poor state organization; maternal 
et al.23 perception of infant feeding

incompetence for 1 month
1983 Goodfellow Epidural (drug Oxytocin deficiency at delivery; 

et al.24 not specified) increased need for forceps
1984 Philipson Lidocaine by local Lidocaine and its active 

et al.7 infiltration metabolites persisted in 
neonatal urine for at least 48
hours after delivery

1985 Kuhnert Meperidine/ Poor state regulation; abnormal 
et al.25 normeperidine reflexes on BNBAS

1989 Matthews26 Alphaprodine (Nisentil) Delayed effective feeding for
hours to several days
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TABLE 8-1 History of Drug Use During Birth and Their Effects on Mother 
and Infant (continued)

Year Author Drug(s) Studied Effect on Infant/Breastfeeding

1990 Righard Pethidine Impaired crawling, rooting, 
& Alade13 sucking; worse if separated from

mother after birth
1992 Sepkoski Bupivacaine by epidural Poorer performance on the 

et al.14 orientation and motor clusters
during the first month of life;
mother less attentive

1994 Crowell Butorphanol or Delayed effective feeding
et al.27 nalbuphine

1995 Loftus Fentanyl, sufentanyl, All medications appear in cord 
et al.2 bupivacaine by epidural blood; lower NACS scores at 

24 hours with fentanyl
1996 Nissen Pethidine Depressed sucking behavior

et al.28

1996 Nissen Cesarean section with Less pulsatile oxytocin
et al.29 epidural, spinal, or 

general anesthesia
1997 Lieberman Epidural (drug[s] not Maternal intrapartum fever, 

et al.30 specified) neonatal sepsis evaluations, and
neonatal antibiotic treatment

1999 Lieberman Epidural (drug[s] not Elevated maternal temperature 
et al.31 specified) doubled the risk of cesarean and

assisted delivery
2000 Riordan Butorphanol, meperidine, Diminished early suckling;

et al.16 or nalbuphine IV or lower Infant Breastfeeding 
bupivacaine, lidocaine, Assessment Tool (IBFAT) scores
chloroprocaine, fentanyl, 
or sufentanyl by epidural

2001 Ransjo- Mepivacaine via Fewer hand-to-mouth 
Arvidson pudendal block, or movements (p < 0.001), fewer 
et al.12 pethidine or bupivacaine touched the nipple with their 

by IV hands before suckling (p < 0.01),
made licking movements 
(p < 0.01), and sucked the
breast (p < 0.01). Nearly one-
half of the infants, all in groups
2 or 3, did not breastfeed within
the first 2.5 hours of life, had
higher temperatures (p = 0.03),
and cried more (p = 0.05).

2001 Goetzl Epidural (drug[s] Increased rates of major and 
et al.32 not specified) minor criteria for neonatal sepsis

evaluations in afebrile women
2002 Lieberman Epidural (drug[s] Maternal fever; infant fever; 

& not specified) infant evaluation and treatment 
O’Donoghue33 for suspected sepsis

(continues)
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TABLE 8-1 History of Drug Use During Birth and Their Effects on Mother 
and Infant (continued)

Year Author Drug(s) Studied Effect on Infant/Breastfeeding

2002 Goetzl et al.34 Epidural (drug[s] Maternal IL-6 increases with 
not specified) duration of epidural but not with

duration of labor; corresponding
increase in fetal 1L-6 in the
absence of neonatal infection

2002 Leighton & Opioids by epidural Low 1-minute Apgar score
Halpern35

2003 Baumgarder Epidural (drug[s] Negative impact on breastfeeding
et al.36 not specified) in the first 24 hours of life even

though it did not inhibit the 
percentage of breastfeeding
attempts in the first hour; 
more supplementation

2003 Henderson Fentanyl and “Breast-feed for shorter durations”
et al.37 bupivicaine by epidural

2004 Volmanen Bupivacaine by epidural “Not having enough milk”
et al.38

2005 Jordan et al.39 Fentanyl by epidural “Impede establishment of 
breastfeeding”

2005 Beilin et al.40 Fentanyl by epidural “Multiparous women who had
previously breastfed and who
were randomly assigned to
receive > 150 mcg fentanyl had
significantly lower breast-feeding
success at 6 weeks postpartum
compared to women who
received less or no fentanyl”

2005 Radzyminski15 Bupivicaine and “The higher the infant scored in 
fentanyl by epidural relation to neurobehavioral func-

tioning, the higher the infant scored
on breast-feeding behaviors”

2006 Torvaldsen Fentanyl by epidural “Mothers less likely to fully breast-
et al.41 feed their infants in the few days

after birth and more likely to stop
breastfeeding in the first 24 weeks”

2007 Jonas et al.11 Marcain and sufentanil Did not display a rise of tempera-
by epidural ture in response to breastfeeding

2009 Jonas et al.42 Bupivacaine and Maternal effect of lower endo-
sufentanil by epidural genous median oxytocin levels

2009 Wiklund Bupivicaine and Fewer babies suckled breast in 
et al.43 sufentanil by epidural first 4 hours; fewer fully breastfed

at discharge; delayed initiation of
BF with prolonged first and
second stage and with administra-
tion of oxytocin
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were randomly assigned to receive high-dose labor epidural fen-
tanyl were more likely to have stopped breast-feeding 6 weeks post-
partum than women who were randomly assigned to receive less
fentanyl or no fentanyl.”40

The pediatric half-life of many drugs is longer than the mater-
nal half-life, and the active metabolites of some drugs (especially
meperidine and normeperidine25) may remain in the newborn’s
system even longer, resulting in prolonged central nervous system
depression.45 Matthews reported that effective feeding was delayed
from hours to “several days” after alphaprodine administration
during labor.26 Sepkowski et al. reported statistically significant dif-
ferences in the motor and orientation clusters of the Brazelton
Neonatal Behavioral Assessment Scale (BNBAS) for 30 days, when
the observations ceased.14 In 2009, Wiklund et al. reported even
more specific effects of epidural analgesia (bupivicaine mixed with
sufentanil): “significantly fewer babies of mothers with epidural
analgesia (EDA) suckles the breast within the first four hours of life
(odds ratio [OR] 3.79). These babies were also more often given arti-
ficial milk during their hospital stay (OR 2.19) and fewer were fully
breastfed at discharge (OR 1.79). Delayed initiation of breastfeeding
was also associated with a prolonged first (OR 2.81) and second stage
(OR 2.49) and with the administration of oxytocin (OR 3.28).”43

Epidural analgesia raises the mother’s temperature during
labor in a dose-dependent manner.30 Elevated maternal tempera-
ture is associated with increased risk of infant fever, possibly due
to an inflammatory effect;34 increased investigation for infant
sepsis;32,46 and increased risk for assisted vaginal delivery and
cesarean surgery.31 Febrile infants are often separated from their
mothers for evaluation; febrile mothers are often separated from
their infants to avoid cross-infection; and febrile mothers and/or
infants may be prophylactically treated with antibiotics, which is
a risk factor for nipple candida infections.47 The impact of opera-
tive delivery on breastfeeding outcomes is addressed in Chapter 9.

Effects of Labor Drugs on Maternal Physiology and
Breastfeeding Initiation

For breastfeeding to succeed the baby must be able to feed; the
mother must be able and willing to bring her baby to breast and
let her baby feed many hours a day; and her breasts must produce
milk. If the baby is unable to latch and effectively remove milk
from the mother’s breast, milk stasis quickly undermines mater-
nal lactogenesis and results in compromised milk synthesis.48-50
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144 Chapter 8 Modifiable Labor Influences: Labor Pain Management

Oxytocin and prolactin, two hormones involved in many
aspects of childbearing, are affected by epidural analgesia. Prolactin
builds and maintains lactocyte function during pregnancy and lac-
tation and triggers production of pulsatile oxytocin by the hypo-
thalamus and pituitary gland. Oxytocin is centrally involved in
maternal–infant attachment and bonding, uterine contractions, milk
release, digestion, olfactory sensitivity, trust, maternal personality
profile, and more.51 More than two decades ago, Goodfellow et al.
reported that epidural analgesia is strongly associated with oxytocin
deficiency in labor, leading to increased need for instruments for
delivery.24 Pulsatile oxytocin is negatively affected by cesarean
delivery29 and epidural analgesia with oxytocin infusion.42

If the mother is so drugged that she cannot safely hold her baby
many hours a day, breastfeeding cannot occur.52 If her attitudes
toward her baby are altered by drug use,14,41 opportunities for the
baby to breastfeed are reduced below levels necessary to maintain
infant nutrition.53 If her breasts are edematous from overhydration
due to IV fluids that support epidural use, the milk she is synthesiz-
ing cannot be released to the baby.54 If her hormone levels are altered
by labor drugs, her behavior toward her baby and let-down response
to transfer milk to her baby may be compromised.42,55,56 Any or all
of these factors individually and collectively impede, undermine, or
compromise establishment of exclusive breastfeeding.57

The Academy of Breastfeeding Medicine’s Clinical Protocol
#15, “Analgesia and Anesthesia for the Breastfeeding Mother,”58

succinctly summarizes the issue of the effect of labor drugs on
breastfeeding:

Unmedicated, spontaneous vaginal birth with immediate, unin-
terrupted skin-to-skin contact leads to the highest likelihood of
baby-led breastfeeding initiation.13 Longer labors, instru-
mented deliveries, Cesarean section, and separation of mother
and baby after birth may lead to higher risks of difficulty with
breastfeeding initiation.52,59,60 Labor pain management strate-
gies may affect these labor outcomes and secondarily affect
breastfeeding initiation in addition to any direct effects of the
medications themselves.61

Labor Pain Relief and Medication Use Around the World

The use of labor pain–relieving medicines is not routine in most
maternity hospitals in underdeveloped and resource-poor countries.
Mary Kroeger’s training experiences in Africa, Central America,
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Central Asia, and Southeast Asia revealed that professionally trained
midwives in poorer settings are often unfamiliar with labor pain
management techniques other than that provided by medicines,
whereas “traditional” village midwives and the female relatives of
the laboring mother use nondrug pain-relief measures such as mas-
sage, positioning, warm baths, and prayer. Similar observations
were made during the 2006 field testing of the Baby-Friendly Hos-
pital Initiative’s (BFHI) new Mother-Friendly Childbirth Module in
Ireland and Zimbabwe.62

Nonpharmacologic Pain-Relief Strategies

Balancing the mother’s desire for pain relief in labor with positive
infant, maternal, and breastfeeding outcomes is enhanced by non-
drug pain-relief strategies that have been employed by birth atten-
dants throughout history and codified in textbooks used by
childbirth education programs for at least the past three decades.63

Nondrug comfort measures can be used before, in addition to,
and/or instead of chemical pain relief. The nondrug methods do
not interfere with the medical/clinical monitoring of labor and
birth, are easily taught and learned by the mother and her support
person(s), and are inexpensive or free. Any effect on the infant/
fetus is positive; labor is generally more effective, efficient, and
shorter. A full analysis of these helpful strategies is beyond the
scope of this book. Resources for training in nonpharmacologic
pain-relief strategies can be found in the Appendix.

The World Health Organization (WHO) Guide for Midwives
and Doctors64 recommends mobility, position changes, massage,
sponging, breathing, and/or a warm bath or shower for easing
labor pain.

In 2002, Simkin and O’Hara reported strong research support
for five nonpharmacologic methods that effectively reduce labor
pain and improve other obstetric outcomes: continuous labor sup-
port, baths, touch and massage, maternal movement and posi-
tioning, and intradermal water blocks for back pain relief.65 The
authors conclude: “Despite the need for further research, we know
enough about these simple and effective methods to recognize
that laboring women should have both the opportunity and the
encouragement from staff to use them. They are safe, effective,
and satisfying for many women, but are generally unavailable or
underutilized because of almost total reliance on a limited variety
of pharmacologic methods of pain relief.” Childbirth-education
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and doula-training organizations teach and support these strate-
gies in many clinical settings and communities around the world.

The research on pharmacologic pain relief affecting breast-
feeding outcomes is now sufficiently strong that the 2006 BFHI
revision added a “mother-friendly childbirth” module based on
research compiled in the first edition of this book66 and principles
outlined in the 1996 Mother-Friendly Childbirth Initiative.67

Conclusions

Drugs given for labor pain relief have a wide range of negative
effects on the mother, infant, and breastfeeding. The 2001 Labor
Pain symposium held in New York reached consensus that there
are significant adverse labor outcomes associated with epidu-
rals.68 Despite evidence showing that epidural anesthetics are not
a benign labor intervention, their use is increasing. The 2002
National Maternity Center Survey reported 63% of all mothers
surveyed had epidurals in labor; by 2006 the rate of epidural use
had risen to 76%.69 Lieberman et al. noted that only two out of
hundreds of studies on epidural use reviewed included breast-
feeding as an outcome.33

Babies exposed to chemical pain relief during labor and birth,
even when placed skin-to-skin on the mother’s body, are less
likely to crawl to the breast, latch on, and/or suck effectively; thus
they are at immediate risk of inadequate nutrition and hydration.
Mothers who are given chemical pain relief are less able and less
likely to respond to their babies appropriately, and the drugs and
associated interventions may directly compromise their hormonal
state and ability to make and deliver milk to their infants. Moth-
ers know when their infants are not feeding well, and often blame
themselves,70 thus beginning another downward cascade of neg-
ative results.

When use of chemical pain relief is unavoidable, the babies
and mothers need close and skilled follow-up to establish and
maintain breastfeeding. Use of supportive techniques (hand
expression of milk, cup feeding of infants) and appropriate equip-
ment (breast pumps, feeding devices) is often needed.

The doctrine of informed consent applies to breastfeeding
outcomes of labor pain medications. Mothers need to be informed
of their options and the consequences of each option.
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Summary Points for Modifiable Labor Influences: 
Labor Pain Management

• Strong evidence exists that meperidine (Demerol, Pethidine)
as a labor drug leads to central nervous system depression in
the fetus and newborn and negatively impacts breastfeeding.
Timing and dose are correlated with effects.

• Strong evidence exists that epidural anesthesia can lead to
poor progress of labor (particularly in first-time mothers),
need for oxytocin augmentation, a longer second stage, a
lower rate of spontaneous vaginal delivery, a higher rate of
instrumental vaginal delivery, increased maternal fever, 
and increased evaluation and treatment of newborns for
suspected sepsis.

• Strong evidence exists that epidural and narcotic analgesia
affects inborn feeding behaviors and adversely impacts
breastfeeding.

• Mothers need to be fully informed of the risks and side
effects of labor medicines in relation to the childbirth
process, the newborn, and breastfeeding success. Alternative,
nonpharmacologic labor pain relief measures need to be
routinely offered as methods of pain relief in labor, and
maternity care providers need to be trained in their use.

TABLE 8-2 Summary of Modifiable Labor Influences: Labor Pain Management

“Intervention” Possible Impact on Breastfeeding Ref #

Drugs designed to numb Can affect sensory and motor nerves in infant 13–16
sensory nerves in mother that affect rooting, sucking, and breathing

May depress infant’s central nervous system 45

Alphaprodine admin- May delay effective feeding from hours to 26
istration during labor several days

Mother who is drugged Mother may not be able to safely hold 14, 41
her baby
Infant may be unable to latch and effectively 48–50
remove milk from the mother’s breasts 
causing milk stasis, undermining maternal 
lactogenesis, and resulting in compromised 
milk synthesis
Opportunities for the baby to breastfeed are 53
reduced below levels necessary to maintain 
infant nutrition

(continues)
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CHAPTER 9

MODIFIABLE BIRTH INFLUENCES:
SURGERY AND TRAUMA

“There are only two ways to get a baby out of a pregnant woman: 
you push, or they cut.”
—Childbirth educator to a class of expectant parents

“Mother-friendly care includes . . . care that does not involve invasive
procedures such as rupture of the membranes, episiotomies, accelera-
tion or induction of labour, instrumental deliveries, or caesarean sec-
tions unless specifically required for a complication and the reason is
explained to the mother.”
—Baby-Friendly Hospital Initiative Global Criteria1

Pregnancy, birth, and breastfeeding occur only a few times in most
women’s lives. These unique, gender-specific biosexual events
have an enormous impact on women and the children that result
from these reproductive processes and experiences.2 Pregnancy,
birth, and breastfeeding change fundamental aspects of the
woman’s biological and physiological processes, emotional frame-
work, hormonal milieu, and psychosocial standing in her commu-
nity and culture. Even under the best of circumstances and most
normal of labor experiences, childbirth is stressful for most
women. Dr. Kathleen Kendall-Tackett writes that “Becoming a
mother is a stressful life event. . . . We need to acknowledge that
becoming a mother turns a woman’s world upside down. It
changes almost every aspect of her life: her work, her home, and
even her ability to do something as simple as taking a shower. This
is not to say that it is a negative event. But we must acknowledge
that the transition to motherhood can cause a great deal of stress.”3
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When labor and birth processes exceed the boundaries of
normal, the mother and baby as individuals are stressed far
beyond the boundaries of normal. Surgery, invasive and painful
procedures, instruments, bleeding, and severe pain and suffering
can individually and collectively stress or even traumatize the
mother and/or baby beyond their ability to cope, which under-
mines and compromises their transition into becoming a breast-
feeding dyad.

Beck and Watson’s 2008 landmark research on the impact of
birth trauma on mothers’ breastfeeding experiences reported that
“Up to 34% of new mothers have reported experiencing a trau-
matic childbirth. Documented risk factors for delayed or failed lac-
togenesis include stressful labor and delivery, unscheduled
cesarean births, and psychosocial stress and pain related to child-
birth.”4 Eight themes emerged, including physical trauma and pain
from surgery and invasive procedures. Three themes supported
breastfeeding: “(a) proving oneself as a mother: sheer determina-
tion to succeed, (b) making up for an awful arrival: atonement to
the baby, (c) helping to heal mentally: time-out from the pain in
one’s head.” Five themes impeded breastfeeding: “(d) just one more
thing to be violated: mothers’ breasts, (e) enduring the physical
pain: seeming at times an insurmountable ordeal, (f) dangerous
mix: birth trauma and insufficient milk supply, (g) intruding flash-
backs: stealing anticipated joy, and (h) disturbing detachment: an
empty affair.” (See Figure 9-1.) They concluded: “The impact of
birth trauma on mothers’ breastfeeding experiences can lead
women down two strikingly different paths. One path can propel
women into persevering in breast-feeding, whereas the other path
can lead to distressing impediments that curtailed women’s breast-
feeding attempts.”5

Cynthia Good Mojab’s review of traumatic childbirth and
breastfeeding offers insights into the psychological aspects of the
mother’s birth experiences:

The subjectivity of trauma explains why a woman may be trau-
matized by a birth that seems routine to her health care
providers. Applying the diagnostic criteria elaborated in the
DSM-IV (American Psychiatric Association, 1994), birth may be
traumatic when a mother experiences an actual or perceived
threat to her or her baby’s life, serious injury to herself or her
baby, threat to her or her baby’s integrity, or her baby’s death.
Serious maternal injuries include those resulting from vacuum
extraction or the use of forceps. A mother may experience
instrumental and surgical procedures, pelvic examinations, 
and external version as a threat to her or her baby’s physical
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integrity. If a mother’s response to such injuries and threats is
that of intense fear, helplessness, and/or horror, then birth has
been traumatic for her.6,7

For breastfeeding to succeed, the baby must be able to feed, the
mother must be able and willing to let her baby feed, lactogene-
sis must proceed normally, breastfeeding must be comfortable for
both, and the surroundings must support the mother and baby as
mutual caregivers. The more traumatic the birth is for the mother,
baby, or both, the more difficulty they have in establishing breast-
feeding. This chapter examines the direct and indirect effects of
surgery (episiotomy, cesarean surgery), instruments (forceps,
vacuum extractors), maternal fear and stress, maternal bleeding,
birth injuries, and other sources of physical and psychological
stress to the mother–baby breastfeeding dyad.

FIGURE 9-1 The breastfeeding scale. Source: Beck CT, Watson S. Impact 
of birth trauma on breast-feeding: a tale of two pathways. Nurs Res. Jul–Aug
2008;57(4):228-236. Reprinted with permission.
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Cesarean Surgery

Although cesarean surgery can be a life-preserving intervention for
the mother, fetus, or both, rates in many countries exceed those
recommended by the World Health Organization, which are 10% 
in a community hospital and 15% in a tertiary or high-risk refer-
ral facility.7,8 Worldwide, the cesarean rate ranges from 0.4% to
40.5%, with more developed countries having the highest rates.
Reported rates as of 2007 were 31.8% in the United States (see Figure
9-2), 26.3% in Canada,9 0.4–15.4% in Africa, 1.0–40.5% in Asia,
6.2–36% in Europe, 1.7–39.1% in Latin America, and 4.7–21.9% 
in Oceania.10

Cesarean surgery is vastly different from normal labor and
birth—hormonally, physically, pharmacologically, mechanically,
and emotionally—for both the mother and her baby. Breastfeeding
initiation is compromised by cesarean surgery in several ways, over
and above any conditions of pregnancy and labor that lead to the
decision for a surgical birth. Risk of maternal death is 3.6 times
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FIGURE 9-2 U.S. cesarean rates, 1989–2007. Centers for Disease Control
and Prevention, National Center for Health Statistics.
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higher for cesarean than vaginal birth,11,12 a figure known to be
underreported (see Figure 9-3).13,14 Obviously, babies of deceased
mothers cannot be breastfed by their own mothers.

Mothers are more likely to suffer from a stroke and are more
likely to be readmitted to a hospital after cesarean surgery.15,16

The mother’s recovery from birth is longer, more complicated, and
more painful because of the major surgery involved.17 Mothers
who are rehospitalized for infection,18 stroke,15 or wound dehis-
cence after cesarean surgery are likely to experience suppressed
or delayed onset of lactation,19-21 be exposed to medications that
are of concern, and be at significant risk of impaired bonding with
their babies,22-24 thus compromising breastfeeding. At the very
least, the mother who gives birth surgically must cope with post-
operative surgical recovery and recovery from the pregnancy
itself while simultaneously learning to care for her new baby. 
If any of these factors interfere with her intention to breastfeed,
she is at increased risk of attachment disorders and postpartum
depression. Breastfeeding normalizes infant care, supports the
normal resolution of pregnancy, and transitions the mother into
normal postpartum lactation physiology.

Infections
15%

Obstructed
labor 8%

Indirect
causes

20%

Eclampsia
 12%

Severe bleeding/
hemorrhage

25%

Other
direct causes

 8%

Unsafe
abortion

13%

FIGURE 9-3 Major causes of maternal mortality worldwide. Other direct
causes = ectopic pregnancy, embolism, anesthesia accidents. Indirect causes =
anemia, malaria, heart disease. Data from World Health Organization. 
The world health report 2005—make every mother and child count. Geneva,
Switzerland: World Health Organization; 2005. Available at: http://www.
who.int/whr/2005/en. Accessed July 16, 2009.
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Infants are 1.5 times more likely to die during cesarean than
vaginal birth,25 even when the procedure has no other risk fac-
tors. It has been known for decades that term infants delivered by 
elective cesarean section (CS) without labor have higher rates 
of respiratory distress, which compromise the infant’s ability to
breastfeed.26-28 An infant delivered before 39 weeks of gestation
by CS is more likely to need respiratory support with a ventilator,
have respiratory distress syndrome, experience low blood sugar,
and have a higher risk of severe infection (sepsis).29 A baby born
by cesarean surgery is more likely to be admitted to a neonatal
intensive care unit (NICU) physically separated from his or her
mother, thus making establishing breastfeeding more difficult.30-33

The infant delivered by CS also is more likely to have altered
sucking patterns34 and transfers less milk at breast on days 2–5,
which increases the risk of early and unnecessary supplementa-
tion and leaves excess milk in the mother’s breast, suppressing
lactogenesis.35 Elective CS without labor reduces fetal endor-
phins36 and lowers endorphin levels in colostrum and milk,37

thus depriving the baby of important pain-relieving compounds
even as the birth is mechanically more difficult for the baby. 
All of these newborn complications, individually and collec-
tively, are significant risk factors for the smooth establishment of
breastfeeding.38,39

Samuels et al. report that CS mothers were more likely to stop
breastfeeding within the first 2 weeks postpartum than mothers
who delivered vaginally.40 Procianoy et al. found that CS moth-
ers were significantly less likely to be breastfeeding at 2 months
than mothers who had vaginal births.41 Vestermark et al. found
that breastfeeding mothers in the CS group had a later onset of
full lactation during the first 4 days postpartum.42 Otamiri stud-
ied the effect of CS birth and catecholamine levels, and found that
infants born after CS were less excitable, had significantly
decreased neurological responses during the first 2 days, and had
lower mean catecholamine concentrations, which may be related
to early neurological responses in the newborn.43

Oxytocin’s vital role in pregnancy, birth, breastfeeding, and
maternal–child attachment cannot be underestimated.44,45 Nissen
et al. studied oxytocin and other hormones related to mode of deliv-
ery, and found that 1) vaginally delivered mothers had significantly
more oxytocin pulses than the CS mothers, and 2) vaginally deliv-
ered mothers had significant rises in prolactin levels at 20–30 min-
utes after onset of breastfeeding, with the number of pulses
correlated to duration of exclusive breastfeeding. Whether this dif-
ference is because of the oxytocin-antagonist role of adrenalin
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(higher with stress and fear related to cesarean surgery) or other
factors is still not clear.46

Nissen et al.47 reported a relationship between cesarean deliv-
ery and maternal personality traits postpartum. At 4 days postpar-
tum, personality traits reflecting anxiety were inversely correlated
with basal levels of oxytocin and prolactin in the cesarean-
delivery women; personality traits reflecting social interaction
were correlated with the number of pulses of oxytocin; and the
number of pulses of oxytocin were strongly correlated to the
amount of milk consumed during a breastfeed. Compared with 
the mothers in the cesarean delivery group, women in the vaginal
delivery group (VD) had lower scores in somatic anxiety (p =
0.08), muscular tension (p = 0.04), and suspicion (p = 0.09), and
higher scores in socialization (p = 0.007).

In 2001, Rowe-Murray and Fisher prospectively studied the
impact of operative delivery on implementation of step 4 of the
Baby-Friendly Hospital Initiative (BFHI), “early initiation of
breastfeeding within 30 minutes of birth.” The women who deliv-
ered by CS had significant delays in early breastfeeding: of the
mothers who delivered by CS at the BFHI hospital, 27% had ini-
tiated breastfeeding by 30 minutes after delivery and 60% by 60
minutes. In the three non-BFHI hospitals, none of the mothers
who surgically delivered had put her baby to breast within the
first 30 minutes.48

Hirose et al. investigated the effect of postcesarean pain relief
on the amount of breastfeeding and infant weight gain, and
reported that satisfactory post-op pain relief with epidural bupivi-
caine improved the amount of breastfeeding and infant weight
gain,49 but the same technique with buprenorphine suppressed
breastfeeding.50 Insignificant amounts of pain medications cross
into milk, and are considered compatible with breastfeeding.51

Swain et al. studied postpartum depression and maternal behav-
ior related to mode of delivery with functional magnetic resonance
imaging 2–4 weeks postbirth. They reported that, as opposed to
mothers who delivered by cesarean surgery, vaginally delivered
mothers are more sensitive to their own babies’ cries in terms of sen-
sory processing, empathy, arousal, motivation, reward, and habit-
regulation circuits.52

Whether cesarean surgery is performed upon maternal re-
quest, scheduled for medical reasons, or is the delivery method of
last resort after a complicated or difficult labor, the mother and
baby will need extended, intense, skilled, and knowledgeable
help from the maternity care team to establish and maintain
exclusive breastfeeding.53
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Birth Injuries to the Mother and Baby

Other than cesarean surgery, episiotomy is the most common
obstetrical operation in the world, excluding cutting of the umbil-
ical cord, and the most common incision made on any female.54

Normally the vaginal opening expands to accommodate the baby
during delivery. If instruments are needed to pull the baby through
the pelvis or the baby presents in a difficult position, an episiotomy
may be cut to enlarge the vaginal opening. The incision often tears
farther, extending into the rectum. Episiotomy, with or without
instrument use, puts the mother at risk of lacerations55 of the vagi-
nal wall, fistulas, and anal sphincter muscle dysfunction.56-58

Much research has been published supporting the judicious and
selective—as opposed to routine—use of episiotomy.59-64 The World
Health Organization’s position is that episiotomy should not be rou-
tine.65-67 The publication Managing Complications in Pregnancy
and Childbirth: A Guide for Midwives and Doctors, which gives
guidelines for obstetrical care in developing country settings,
states: “Episiotomy is no longer recommended as a routine proce-
dure. There is no evidence that routine episiotomy decreases per-
ineal damage, future vaginal prolapse or urinary incontinence. In
fact routine episiotomy is associated with an increase in third and
fourth degree tears and subsequent anal sphincter muscle dysfunc-
tion.”65 Despite many published guidelines on avoiding routine use
of episiotomy, this surgery is still common around the world and
may be done without the woman’s knowledge or permission.
Recent surveys found the information shown in Table 9-1.

Only one study was found that directly reported breastfeeding
outcomes of episiotomy surgery. Kitzinger’s 1981 qualitative study
in England on women’s perception of their episiotomy pain asked
whether the pain had distracted them while breastfeeding, or if they
could sit comfortably while holding their baby (see Table 9-2).
Although many respondents said they forgot about their pain when

TABLE 9-1 Rates of Episiotomy by Country

Percentage of Women 
Country/Source Year Receiving an Episiotomy

United States, Listening to Mothers I68 2002 35%
United States, Listening to Mothers II69 2006 25%
11 developing countries, Kropp et al.70 2005 8.5%–100%
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feeding their babies, 17% of the episiotomy group and 21% of those
who had episiotomies with lacerations were “troubled by perineal
pain a lot, often, or always” while feeding, compared to 3% of
women who had no injury to the perineum. In addition, 68% of the
mothers with episiotomies reported that they had to be careful
when sitting and, of these, 18% said they sat with difficulty.71

Removing the baby from the mother’s arms and body while
suturing is performed, and concern about the effects of pharma-
cologic pain relief in mother’s colostrum and milk may inhibit
early breastfeeding. Surgical repair can be done while mother
holds her newborn skin-to-skin (see Figure 9-4). Concerns about
pain-relief drugs passing into milk, although widespread, are gen-
erally unwarranted because pain-relief drugs rarely pass into milk
in sufficient amounts to threaten the newborn.72

Moyses Paciornik has written about his decade of work with
over 14,000 deliveries by “civilized women” in the squatting posi-
tion where an episiotomy is never indicated.63 The majority (70%)
of the women he observed/attended sustained no laceration or very
small tears. He argues that in the upright squat position, all the
anatomic and physiologic forces work optimally and, with the
mother herself in control of the delivery (as the film depicts), large
tears are uncommon. He also reinforces the empowerment a mother
apparently feels in this position, and he reinforces the connection
between the peace and control this position imparts to the mother
and her readiness to touch, cuddle, and breastfeed her infant.

Injuries to the baby’s head, face, or upper body can interfere
with the baby’s ability to suck, swallow, and breathe comfortably.
Lacerations can occur during forceps use or cesarean surgery,
forceps or vacuum extractors can cause significant bruising and

TABLE 9-2 Pain in Perineum Distracted Woman When Breastfeeding

A bit/ A lot, 
Not at all occasionally often, always Total

Tear 234 (68%) 79 (23%) 31 (9%) 344

Episiotomy 409 (43%) 381 (40%) 167 (17%) 957

Episiotomy & Tear 55 (37%) 62 (42%) 31 (21%) 148

Intact 154 (92%) 9 (5%) 5 (3%) 168

Total 852 (53%) 531 (33%) 234 (14%) 1617

From Kitzinger S., 1981. Reprinted with permission.71
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FIGURE 9-4 All primiparas in this rural hospital in Malawi were delivered
with episiotomy. This young mother, 17 years old, had difficulty finding a
comfortable way to sit and breastfeed her baby because of the incision pain.
Virtually all mothers breastfeed in Malawi and assistance with difficulties is
provided by her mother. Photo by Mary Kroeger, 2001.

63749_CH09_FINAL.qxd  9/9/09  4:24 PM  Page 162



Birth Injuries to the Mother and Baby 163

even wounds, and mechanically difficult births are associated
with cranial and facial asymmetry. Stellwagen studied asymme-
tries in newborns, reporting that “Moderate facial asymmetry was
associated with a longer second stage of labour, forceps delivery,
a bigger baby and birth trauma. Moderate cranial and mandibu-
lar asymmetries were associated with birth trauma. More than one
significant asymmetry was found in 10% of newborns.”73 Instru-
ment delivery with forceps causes lateral compression of the pari-
etal and three segments of each temporal bone. Forceps use can
cause bruising and nerve damage to the sides of the infant cra-
nium, causing the jaw to deviate to the paralyzed side when the
mouth is open.74 Wall and Glass reported that facial asymmetry
and torticollis are associated with impaired sucking ability in
newborns (see Figure 9-5).75 (See also Chapter 4, Cascade of Inter-
ventions: Physics, Forces, and Mechanics.)

Bruising from instruments can increase risk for jaundice and
even kernicterus, leading to separation from mother, supplemen-
tation, thus interfering with breastfeeding, and can even have
severe long-term consequences such as brain injury.76-78 A baby
with bruises or lacerations on his or her head may be unable to
feed in positions that put pressure on the injured areas.79

FIGURE 9-5 Infant with left torticollis. At right, note the slight downward tilt
toward the right of the baby’s lower jaw. Source: Wall V, Glass R. Mandibular
asymmetry and breastfeeding problems: experience from 11 cases. J Hum
Lact. 2006;22(3):328-334. Reprinted with permission.
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Brachial plexus injuries cause the infant significant pain, espe-
cially when held in certain positions and postures that mothers
might unknowingly adopt during breastfeeding.80,81 Cephal-
hematoma; head, shoulder, arm, or facial fractures; dislocation of
triangular cartilage of the nasal septum; nerve injuries; subgaleal
hemorrhage; intracranial bleeding; and other physical injuries to
the infant are more common in mechanically difficult births,
instrument-assisted births, and cesarean births.82 Poor feeding
may be a sign of intracranial hemorrhage.83

Use of a vacuum extractor substantially increases the amount
of force applied to the infant’s head, and entails a documented
risk of complications. Hall et al.84 reported that “Data strongly
suggests that success of breastfeeding is associated with events
in the first two weeks of life, if not the first 3 to 5 days . . .
vacuum vaginal delivery was a strong predictor of early cessa-
tion of breastfeeding.”84-87 The U.S. Food and Drug Administra-
tion published a Public Health Advisory about vacuum delivery
devices in 1998, specifically warning that use of these devices
increases risk for two major life-threatening complications: sub-
galeal hematoma (subaponeurotic hematoma) and intracranial
hemorrhage (brain bleeds).88

Suctioning a vigorous newborn (except as needed for resusci-
tation) can cause physical damage to the oropharynx, causing
pain during feeding attempts (see Figure 9-6).89

Babies who are admitted to a NICU have a difficult time initi-
ating breastfeeding, both because of the reason for the admission
itself and the inherent separation from the mother. Glass et al.
reported increased risk for newborn seizures from prolonged
second state of labor, maternal fever, cesarean section (even more
risk if performed at night), and operative vaginal delivery.90

Kamath et al. reported significantly higher rates of respiratory
morbidity, NICU admission, and longer length of hospital stay for
infants of mothers undergoing elective cesarean surgery.91 Allen
et al. reported increased risks of NICU admission as length of the
second stage of labor increases.92

Preventing birth injuries in the first place is prudent. Earlier
chapters addressed specific practices that maintain normal mater-
nal and infant physiology during labor, thus reducing the risk of
some injuries: a companion of the mother’s choice; freedom to
move about and adopt vertical positions; light ad lib eating and
drinking; avoidance of routine procedures; and use of nondrug
pain-relief methods. Nevertheless, some babies are injured even
under the best of circumstances. Injured babies need the comfort
and pain-relieving aspects of breastfeeding93-95 even more than
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healthy, intact infants, yet are more likely to be separated from
their mothers and denied the comfort of being held, breastfeed-
ing, and the healing and pain-relieving properties of colostrum
and breastmilk.93-96 Mothers of injured babies need additional
assistance and skilled help with breastfeeding or providing breast-
milk in ways that support the establishment or eventual restora-
tion of direct breastfeeding.

FIGURE 9-6 Meconium-stained amniotic fluid at birth has been managed
with aggressive suctioning and often with insertion of laryngoscope and
intubation. Photo by Mary Kroeger, China, 1997.

63749_CH09_FINAL.qxd  9/9/09  4:24 PM  Page 165



166 Chapter 9 Modifiable Birth Influences: Surgery and Trauma

Adrenalin Versus Oxytocin: Fear, Stress, and 
Hormone Effects

Oxytocin is centrally involved in labor and birth, lactation, maternal–
infant attachment, facial and social memory, sexuality, development
of trust, digestion, calmness, and healing. Adrenalin is antagonistic
to oxytocin; therefore, any situations or events that raise adrenalin
levels in laboring women or mothers would reduce, inhibit, or
undermine the myriad psychological and physiological processes
necessary for optimal development of the breastfeeding mother–
baby dyad.

The negative influence of fear and stress on the progress of
labor is well documented. More than 30 years ago, Lederman et
al. sampled blood catecholamine levels from healthy primiparous
laboring mothers and found that high levels of adrenaline in early
labor were significantly related to longer/slower labor and abnor-
mal fetal heart rates compared to low levels of adrenaline (see
Figure 9-7).97,98

Poore and Foster studied women’s perception of their birth
experiences with or without an epidural. Mothers in the epidural
group had more oxytocin augmentation (46% versus 9%), electronic
fetal monitoring (90% versus 66%), urinary catheterizations (58%
versus 7%), forceps deliveries (56% versus 5%), and episiotomies
(85% versus 68%). Mothers who had had epidurals had greater fear
of the childbirth process, greater belief in powerful others, and were
more passive. Only 2% of the epidural group mentioned safety of the
baby as a primary motivation to avoid epidurals, compared with
33% of the nonepidural group, suggesting a lack of awareness of the
negative effect of interventions on the infant.99

Creedy’s 2000 study of 499 pregnant women with no prior
history of trauma showed a strong relationship between childbirth
events and acute maternal trauma symptoms. Of those women,
33% identified a traumatic birthing event and exhibited three or
more trauma symptoms: extreme pain, fear for her own or her
baby’s life, or both, and a perceived “lack of care.” Almost 6% of
the postpartum mothers interviewed met criteria for acute post-
traumatic stress disorder. The level of obstetrical intervention was
a strong predictor of acute trauma symptoms with emergency CS
and forceps delivery being highly correlated.100 Soet’s 2003 longi-
tudinal study reported similar findings: 34% of women reported
the childbirth experience as traumatic. Two women developed all
the symptoms associated with posttraumatic stress disorder and
almost one third of the women exhibited at least some symptoms
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of this disorder. In-labor predictors of this trauma included pain in
the first stage of labor, feelings of powerlessness, medical interven-
tions including cesarean section, and interpersonal interactions
with medical personnel.101 More recent studies have confirmed that
a significant number of women suffer posttraumatic stress reac-
tions after traumatic births.102-106 Souza et al. examined women
who nearly died during pregnancy and birth, describing an acute
stress disorder that they call “maternal near-miss syndrome.”107

Separation of the mother and baby immediately after birth
(except for resuscitation) has never been established as safe and
effective, and is now known to be physiologically and emotionally

FIGURE 9-7 Adaptational effects of a catecholamine surge during delivery
include promotion of normal breathing, alteration of blood flow to protect
heart and brain against potential asphyxia, immediate mobilization of fuel for
energy, and possibly enhancement of maternal–infant attachment. In general,
the effects prepare the body to maintain homeostasis (stable functioning) at
birth even if the neonate is exposed to such adversity as oxygen deprivation.
Adapted from: Lagercrantz H, Slotkin TA. The stress of being born. Sci Am.
1986:254;91-102.  © Patricia J. Wynne. Reprinted with permission.
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stressful to mother and baby. In 2001, Rowe-Murray and Fisher
measured time-to-first-holding after birth in 279 women deliver-
ing at four Australian hospitals. Longer elapsed time from birth to
the first holding of the baby, regardless of mode of delivery (vagi-
nal, instrument-assisted, or cesarean) was significantly associated
with lower early postpartum mood (impaired bonding) and per-
sisted until 8 months postpartum.108 The authors observe that even
though the primary objective of medical management of birth is
the safety of mother and baby, when baby-friendly practices are
implemented, the mother benefits as well.

Labor Stress and Lactogenesis

Research now confirms that labor events affect the timing of lac-
togenesis II (onset of copious milk secretion). Delayed onset of
copious milk production puts the infant at risk of inadequate
caloric intake; exposure to nonhuman milks; sucking problems;
impaired transition to breastfeeding; and undermines the mother’s
confidence in her ability to breastfeed. “Not enough milk” is the
most commonly stated reason for supplementation of the breast-
fed infant; therefore, delayed onset of lactogenesis II is a major
negative outcome of difficult labors.

Chen et al. studied the events during labor and delivery, stress
hormones, and lactation outcomes, directly observing key aspects
of labor and birth and measuring stress hormones. Four outcomes
marked onset of lactogenesis: mother first feels breast fullness,
24-hour milk volume on day 5, lactose concentration on day 5,
and the appearance of casein in the milk. Long labors were corre-
lated to higher levels of stress hormones in maternal blood and in
cord blood, maternal exhaustion, and lower breastfeeding fre-
quency on day 1. A longer duration of second stage of labor (not
first stage) was associated with longer intervals between delivery
and the first breastfeed. Primigravidas were also more likely to
have longer labors, breastfed less often on the first day after deliv-
ery, felt breast fullness later, and had lower milk volume on day 5
postpartum. A schematic representation of this interrelationship is
seen in Figure 9-8. A major flaw in this study is that researchers
did not examine the role of the baby in effective milk removal as
a possible confounding factor.19

Dewey et al. studied delayed lactogenesis, using three outcome
variables: infant sucking ability on days 1 and 3 as measured by
the Infant Breastfeeding Assessment Tool (IBFAT) score, infant
weight change at day 3, and the timing of onset of lactation by the
mother’s perceived change in breast fullness. All mothers received
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support from trained professionals on days 3, 7, 14, and additional
days as needed in the hospital and at home. Long duration of labor
and urgent cesarean section were strongly related to delay in lac-
togenesis.109 The researchers noted that physical stressors (exhaus-
tion and/or pain) and emotional stressors (anxiety) contribute to
delayed lactogenesis by inhibiting oxytocin release (thus inhibit-
ing milk synthesis and release) and overstressing the infant’s abil-
ity to feed effectively.

Nommsen-Rivers et al. studied the onset of lactogenesis related
to the presence of labor companions (doulas) and other birth fac-
tors. Delayed lactogenesis was associated with cesarean delivery
and laboring alone (without a doula/companion), and the odds of
breastfeeding to 6 weeks postpartum were significantly lower in
the group without doula care.110 (See Figure 9-9.)

Postpartum Bleeding

Postpartum hemorrhage in the early hours postbirth is a major cause
of maternal mortality worldwide. Bullough et al. studied the con-
nection among early skin-to-skin contact, breastfeeding, and post-
partum blood loss in 1989. Although there was no statistical
difference in postpartum blood loss between the early breastfeeding

Delayed
lactogenesis

Longer
duration
labor

Greater
maternal
exhaustion

Elevated
cord glucose
(as marker of
stress)

Higher
stress
hormone

Lower
breastfeeding
frequency (day 2)

Primiparity

FIGURE 9-8 Possible causal pathways for factors associated with delayed
lactogenesis. Based on timing of breast fullness, milk volume on day 5, and
day of casein appearance. Women who had cesarean sections were
excluded. Arrows denote significant interactions (p < 0.05) Adapted with
permission from the American Journal of Clinical Nutrition © Am J Clin Nutr.
American Society for Clinical Nutrition.
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and the control group, in 76 deliveries, 20 of the newborns suckled
within 5 minutes, 53 suckled within 10 minutes, and all were suck-
ling by 20 minutes after delivery with a mean birth-to-first-suck
time of 7.25 minutes.115 Irons et al. reported that nipple stimulation
is an effective way to reduce postpartum bleeding, especially where
syntometrine (synthetic oxytocin and ergometrine) and other uter-
ine contractor medicines are not available.116 Chua and associates in
Singapore measured the effects of breastfeeding and nipple stimu-
lation on postpartum uterine activity, finding that there was a
median increase in uterine activity of 93% from baseline in the
breastfeeding group and 66% in the nipple stimulation group,
respectively. The authors note that this is a “marked increase” over
the natural decline in uterine activity in the first 90 minutes of 30%
of the initial immediate postpartum value.117

Although no further investigation of the effect of immediate
breastfeeding on postpartum bleeding has been published as of this
writing, the significant increase in pulsatile oxytocin triggered by
breastfeeding accomplishes far more than contracting the uterus
and controlling blood loss.

Mothers reported that fear of bleeding and actual postpartum
bleeding can be traumatic, thus compromising breastfeeding.

FIGURE 9-9 Incidence of delayed onset of lactogenesis by birth setting
cesarean delivery rate; y = 0.97x + 5.44, R2 = .85. Birth settings, from left to
right: Lusaka, Zambia (L. Kasonka, personal communication, October, 2002);
rural Guatemala (Hruschka et al., 2003111); Davis, CA (Dewey et al.,
2003112); urban Guatemala (Grajeda & Pérez-Escamilla, 2002113); and Hart-
ford, CT (Chapman & Pérez-Escamilla, 1999114). Nommsen-Rivers LA, Mas-
tergeorge AM, Hansen RL, Cullum AS, Dewey KG. Doula care, early
breastfeeding outcomes, and breastfeeding status at 6 weeks postpartum
among low-income primiparae. J Obstet Gynecol Neonatal Nurs. 2009;
38(2):157-173. Reprinted with permission.
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Long-Term Effects of Birth Interventions

Jacobson and Bygdeman published a prospective study of birth
records of 242 adults who had committed suicide by violent
means, matching them with 403 biological siblings born in the
same period and at the same hospitals.118 The data extractors were
blinded as to which sibling had died from violent suicide as med-
ical charts were reviewed. A scoring system was utilized that
counted traumatic birth events, including presentation other than
head first (breech and other malpresentation), meconium staining,
instrumental delivery, internal version, resuscitation, and other
complications requiring ward care. Results showed that traumatic
birth was associated with a fivefold increase in likelihood of vio-
lent suicide in men and a doubled risk in women. The authors con-
cluded, “Minimizing pain to the infant during birth seems to be of
importance in reducing the risk of violent suicide as an adult.”

Other researchers have documented a relationship between am-
phetamine and opiate addictions and traumatic birth events.119,120

Natural Protections Against Stress for Mother and Baby

Endogenous opioids (beta-endorphins) are secreted during labor,
increase with the intensity of contractions, and reach peaks as
delivery draws near.121-123 These naturally occurring pain-relieving
neurotransmitters typically blunt or modulate pain, not unlike the
phenomenon of “runners’ high.”124

The synergistic effect of maternal catecholamines that rise
during labor and cross the placenta to the fetus is to further ready
the baby for life outside the womb (see Figure 9-10). These hor-
monal surges in the mother and fetus increase the production of
surfactant, which clears the newborn’s lungs in preparation for
extrauterine breathing; mobilize brown fat for warmth and caloric
support of body functions; provide a rich supply of blood to the
newborn’s heart and brain; and trigger attachment behavior
between mother and baby.

Beta-endorphins produced in labor and present in colostrum
and milk also protect the baby from pain. Zanardo and colleagues
found that colostral beta-endorphins were significantly higher in
vaginally delivered mothers compared to those delivered by
planned cesarean section with epidural anesthesia and without
labor.36 They also sampled beta-endorphins in colostrum and
transitional breast milk at 4, 10, and 30 days postpartum of three
groups of mothers: one group vaginally delivered at term, one
group vaginally delivered preterm (35.6 weeks 6 0.3 days), and a
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third group delivered at term by elective cesarean section.125

Beta-endorphins were significantly higher in the colostrum of
vaginally delivered mothers, lasting to day 10 postpartum; the
highest concentrations were in the mothers who delivered preterm
(see Figure 9-11). They hypothesized that elevated beta-endorphin
levels in colostrum and transitional milk may be involved with
postpartum adaptation to stress and potentially other conditions.
The finding of higher and sustained levels in mothers of preterm
infants, who would have greater adaptations to make, suggests a
vital role in preterm birth. Administration of epidural anesthesia
causes the level of beta-endorphins to fall dramatically.126

Cumulative Stresses from Induction, Epidural Anesthesia,
and Surgery

Individually and collectively, the induction of labor, epidural anes-
thesia, and instrument use and/or surgery work against smooth,
timely establishment of exclusive breastfeeding. Tracy et al. exam-
ined all low-risk births in Australia from 2000–2002, describing the
“magnitude of all in rates of unassisted vaginal birth in association
with a cascade of interventions in labour and interventions at birth,

FIGURE 9-10 Lisa had a long labor with her first baby. She did not use any
medication, took warm showers, walked, and used position changes. Her
husband, a close friend, and a midwife supported her throughout labor. Here,
minutes after birth in a hospital, she and her baby show evidence that they
have circulating catecholamines and beta-endorphins: both have dilated
pupils, an alert, calm demeanor, and mother seems to be in total bliss. The
baby went to breast within 30 minutes. Photo by Jere Graham, 1998.
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particularly amongst women with no identified risk markers and
having their first baby.”127 Among first-time, low-risk mothers
whose labors were induced and who were given an epidural, the
most frequent outcome was an operative birth (forceps or vacuum,
33.51%) or cesarean section (33.51%). (See Figures 9-12 and 9-13.)
Specific breastfeeding outcomes were not reported.

A summary of the cascade of interventions includes these factors:

• Induction of labor triggers a cascade of interventions that
may include infant immaturity, affecting the ability to feed.

• Induction causes stronger contractions than would occur
naturally, leading to increased maternal need and desire for
chemical pain relief, which affects infant suck.

• Epidural administration requires intravenous hydration to
avoid supine hypotension, which increases breast edema,
delays lactogenesis, makes latching difficult, and reduces
milk flow.

• Epidural catheters, IV lines, and fetal monitors reduce
maternal mobility and position changes, resulting in 
longer labor.
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FIGURE 9-11 Mean beta-endorphin levels in colostrum and transitional
milk, by type of delivery. Adapted from Zanardo V, Nicolussi S, Carlo G, 
et al. Beta endorphin concentrations in human milk. J Pediatr Gastroenterol
Nutr. 2001;33(2):160–164.
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• Longer labor is related to delayed lactogenesis II and increased
mechanical stress to the infant.

• If the epidural wears off or is ineffective, the lack of natural
beta-endorphins means the mother is likely to experience
more pain than if she had not received the epidural at all.

• Epidurals slow labor, which may delay the onset of 
lactogenesis.19

FIGURE 9-12 A. Rate of unassisted vaginal birth in association with instru-
mental and cesarean births among "low-risk" first-time mothers, Australia,
2000–2002. B. Rate of unassisted vaginal birth in association with instrumen-
tal and cesarean births among "low-risk" multiparous women, Australia,
2000–2002. Reprinted from Tracy SK, Sullvan E, Wang YA, Black D, Tracy M.
Birth outcomes associated with interventions in labour amongst low risk
women: a population-based study. Women Birth. 2007;20:41-48, with 
permission from Elsevier.
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• Epidural drugs are negatively dose-related to the infant’s
ability to suck, swallow, and breathe in the coordinated
manner needed for breastfeeding (see Chapter 8).

• Epidural drugs decrease endorphins in colostrum and milk;
therefore, the infant affected by longer labor and more 
risk of instruments and injury receives less comfort from
breastfeeding.

• Mothers who experience a physically or emotionally traumatic
birth are less likely to begin and continue breastfeeding.4

Traumatized mothers and/or babies have increased difficulty with
every aspect of their new role as an integrated, interdependent
mother–baby breastfeeding dyad. These dyads are even more
needful of adequate, timely, skilled support as they initiate breast-
feeding. Evidence-based policies including the Baby-Friendly
Hospital Initiative are even more important for mothers and
babies who experienced difficult births.

FIGURE 9-13 The association between interventions in labor with birth 
outcome among low-risk women, Australia, 2000–2002. Reprinted from
Tracy SK, Sullvan E, Wang YA, Black D, Tracy M. Birth outcomes associated
with interventions in labour amongst low risk women: a population-based
study. Women Birth. 2007;20:41-48, with permission from Elsevier.
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Summary Points for Modifiable Birth Influences: 
Surgery and Trauma

• Cesarean surgery is strongly associated with delayed lacto-
genesis, poorer infant suck, more separation of mother and
baby, more maternal fear and stress, more supplementation,
and shorter duration of breastfeeding. Rates of cesarean sur-
gery in many countries exceed the World Health Organiza-
tion’s recommendations.

• Birth injuries to the mother and infant compromise comfort-
able positioning for breastfeeding. Injured infants are more
likely to be in pain, which interferes with breastfeeding.

• Fear during labor and birth increases maternal and fetal
levels of adrenalin and other stress hormones, which com-
promise adaptation to postbirth life.

• Adrenalin is antagonistic to oxytocin. High levels of adrenalin
slow labor, reduce uterine contractility, may increase risk of
postpartum hemorrhage, and interfere with milk release during
breastfeeding. Altered oxytocin patterns affect maternal–
infant attachment, maternal personality, and more.

• Epidural anesthesia and cesarean surgery without labor lower
maternal, fetal, and milk levels of beta-endorphins, resulting
in less natural pain relief available to the mother and baby.

• Physically and/or emotionally traumatic birth has been shown
to undermine and interfere with breastfeeding in many women.

• Mothers and babies who experience difficult births need inten-
sive and extended support to initiate and sustain breastfeeding.

TABLE 9-3 Summary for Modifiable Birth Influences: Surgery and Trauma

“Intervention” Possible Impact on Breastfeeding Ref #

Breastfeeding Risk of death 3.6 times higher for cesarean 13, 14
compromised by than vaginal birth
cesarean surgery Mothers are more likely to suffer from a stroke 15, 16

and are more likely to be readmitted to a hospital
A mother’s recovery from birth is longer, more 17
complicated, and more painful
Mothers who are rehospitalized for infection, 15, 18,
stroke, or wound dehiscence after cesarean surgery 19–24
are likely to experience suppressed or delayed 
onset of lactation, be exposed to medications 
that are of concern, and are at significant risk 
of impaired bonding with their babies
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TABLE 9-3 Summary for Modifiable Birth Influences: Surgery and Trauma 
(continued)

“Intervention” Possible Impact on Breastfeeding Ref #

Breastfeeding Infants are 1.5 times more likely to die during 25
compromised by cesarean than vaginal birth
cesarean surgery Women who delivered by cesarean section had 48
(continued) significant delays in early breastfeeding
Infants delivered Higher rates of respiratory distress, which 26–28
by elective compromises the infant’s ability to breastfeed
cesarean section
Infants delivered More likely to need respiratory support with a 29
before 39 weeks ventilator, have respiratory distress syndrome, 
of gestation by experience low blood sugar, and are at higher 
cesarean section risk of severe infection (sepsis)
Infants born by More likely to be taken to a newborn intensive 30–33
cesarean section care unit, physically separate from the mother, 

disrupting emerging attachment behaviors and 
increasing stress hormones in both, and makes 
it far more difficult to establish breastfeeding
More likely to have altered sucking patterns 34
Transfers less milk at breast on days 2–5, which 35
increases the risk of early and unnecessary 
supplementation and leave excess milk in the 
mother’s breast, suppressing lactogenesis

Elective cesarean Reduces endorphins and lowers endorphin levels 36, 37
without labor in colostrum and milk, thus depriving the baby of 

important pain-relieving compounds even as the 
birth is mechanically more difficult for the baby
More infant admission to NICU; more infant 91
respiratory morbidity; longer hospital stay

Duration of Cesarean mothers were more likely to stop 40
breastfeeding breastfeeding within the first 2 weeks postpartum 
shorter than mothers who delivered vaginally

Cesarean mothers were significantly less likely to 41
be breastfeeding at 2 months than mothers who 
had a vaginal birth
Cesarean mothers had a later onset of full lactation 42
during the first 4 days postpartum
Infants born by cesarean were less excitable, had 43
significantly decreased neurological responses 
during the first 2 days, and lower than mean cate-
cholamine concentrations, which may be related to 
early neurological responses in the newborn

(continues)
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TABLE 9-3 Summary for Modifiable Birth Influences: Surgery and Trauma 
(continued)

“Intervention” Possible Impact on Breastfeeding Ref #

Hormonal levels Vaginally delivered mothers had significantly more 46
in mothers lower oxytocin pulses than the cesarean section mothers
if delivered by Vaginally delivered mothers had significant rises in 46
cesarean section prolactin levels at 20–30 minutes after onset of 

breastfeeding, with the number of pulses correlated 
to duration of exclusive breastfeeding

Post surgery Satisfactory post-op pain relief with epidural 49
pain relief by bupivicaine improved the amount of breastfeeding 
bupivicaine and infant weight gain
Post surgery Suppression of breastfeeding 50
pain relief with 
buprenorphine
Pain medications Insignificant amounts of pain medications cross 51
post cesarean into milk and are considered compatible with 

breastfeeding
Mothers who Vaginally delivered mothers are more sensitive 52
deliver by to their own babies’ cries than mothers who 
cesarean section delivered by cesarean surgery in sensory processing, 

empathy, arousal, motivation, reward, and 
habit-regulation circuits
Higher scores in somatic anxiety, muscular tension, 47
and suspicion; lower scores in socialization
Mother and baby will need extended, intense, 53
skilled, and knowledgeable help from maternity 
care team to establish and maintain exclusive 
breastfeeding

Episiotomy Pain may distract mother while breastfeeding and 71
care had to be taken while sitting

Suturing of May have baby removed from mother’s arms; Fig. 9-4
episiotomies, concerns about the effect of pharmacologic pain 
tears relief in mother’s colostrum and milk may inhibit 

early breastfeeding
Forceps use, Can cause injuries to the baby’s head, face, or 73
vacuum extractors, upper body interfering with the baby’s ability to 
cesarean surgery suck, swallow, and breathe comfortably. Lacerations 

can occur during forceps use or cesarean surgery; 
forceps or vacuum extractors can cause significant 
bruising and even wounds; mechanically difficult 
births are associated with cranial and 
facial asymmetry.
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TABLE 9-3 Summary for Modifiable Birth Influences: Surgery and Trauma 
(continued)

“Intervention” Possible Impact on Breastfeeding Ref #

Forcep use Instrument delivery with forceps causes lateral 74
during delivery compression of the parietal and three segments of 

each temporal bone. Forceps use can cause bruising 
and nerve damage to the sides of the infant cranium, 
causing the jaw to deviate to the paralyzed side 
when the mouth is open.

Babies born with Associated with impaired sucking ability in newborns 75
facial asymmetry 
and torticollis
Birth trauma Bruising from instruments can increase risk for 76–78

jaundice and even kernicterus, leading to 
separation from mother, supplementation,
interfering with breastfeeding and even severe 
long-term consequences
A baby born with bruises or lacerations on his or 79
her head may be unable to feed in positions that 
put pressure on the injured areas
Brachial plexus injuries cause the infant significant 80, 81
pain, especially when held in certain positions and 
postures that mother might unknowingly adopt 
during breastfeeding
Cephalhematoma; head, shoulder, arm or facial 82
fractures; dislocation of triangular cartilage of the 
nasal septum; nerve injuries; subgaleal hemorrhage;
intracranial bleeding; and other physical injuries to 
the infant are more common in mechanically 
difficult births, instrument-assisted births, and 
cesarean births
Poor feeding may be a sign of intracranial 83
hemorrhage
Injured babies need the comfort and pain-relieving 93–96
aspects of breastfeeding even more than healthy, 
intact infants, yet are more likely to be separated 
from their mothers and denied the comfort of being 
held, breastfeeding, and the healing and pain-
relieving properties of colostrum and breastmilk

Maternal trauma Feeling violated; physical pain; milk supply 4
problems; flashbacks; disturbed attachment
Maternal near-miss syndrome 107

Vacuum deliveries Vacuum vaginal delivery was a strong predictor 84–87
of early cessation of breastfeeding

(continues)
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TABLE 9-3 Summary for Modifiable Birth Influences: Surgery and Trauma 
(continued)

“Intervention” Possible Impact on Breastfeeding Ref #

Vacuum Use of vacuum delivery devices increases risk for 88
deliveries two major life-threatening complications: subgaleal 
(continued) hematoma and intracranial hemorrhage
Suctioning Suctioning a vigorous newborn (except as needed 89

for resuscitation) can cause physical damage to the 
oropharynx, causing pain during feeding attempt

Long labor Long labors were correlated to higher levels of 19
stress hormones in maternal blood and in cord 
blood; maternal exhaustion; and lower breastfeeding 
frequency on day 1
Primagravidas were also more likely to have longer 19
labors, breastfed less often on the first day after 
delivery, felt breast fullness later, and had lower 
milk volume on day 5 postpartum
A longer duration of second stage of labor (not first 19
stage) was associated with longer intervals between 
delivery and the first breastfeed
Long duration of labor and urgent cesarean section 109
were strongly related to delay in lactogenesis 
Physical stressors (exhaustion and/or pain) and 109
emotional stressors (anxiety) contribute to delayed 
lactogenesis by inhibiting oxytocin release (thus 
inhibiting milk synthesis and release) and over-
stressing the infant’s ability to feed effectively
Risk of infant seizures from longer second stage, 90, 92
maternal fever, cesarean surgery, and/or 
instrument delivery

Epidural anesthesia Administration of epidural anesthesia causes the 126
level of beta-endorphins to fall dramatically. 
Beta-endorphins produced in labor and present in 
colostrum and milk protect the baby from pain.
Epidurals slow labor, which may delay the onset 19
of lactogenesis

Hospital routines Delay in first holding alters postpartum maternal 108
mood; persists for at least 8 months

Cascade of Decreasing chance of unassisted vaginal birth 
interventions (increasing risk of operative or cesarean birth) 

with induction and epidural especially in 127
first-time mothers
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F
CHAPTER 10

RESTORATION AND RECOVERY

“Society reaps what it sows in the way that infants and children are
treated. Efforts to reduce exposure to stress and abuse in early life may
have far-reaching impacts on medical and psychiatric health and may
reduce aggression, suspicion and untoward stress in future generations.”
—Martin H. Teicher, MD, PhD1

For breastfeeding to succeed, the newborn must have access to the
mother and her breasts many hours a day; be able to cue for feeds;
and suck, swallow, and breathe in a coordinated pattern. The
mother’s body must heal and recover; her breasts must make milk;
and she must be supported in her close, frequent-contact relation-
ship with her baby. The Baby-Friendly Hospital Initiative’s (BFHI’s)
Ten Steps to Successful Breastfeeding work together synergistically
to provide evidence-based care that supports the recommended
exclusive breastfeeding for 6 months followed by breastfeeding
with appropriate complementary foods for 2 years or beyond.2

Immediate and Sustained Skin-to-Skin Contact

The three most important and urgent post-birth strategies to sup-
port breastfeeding are 1) skin-to-skin, 2) skin-to-skin, and 3) more
skin-to-skin. The naked baby should be placed skin-to-skin on the
mother’s ventral surface immediately after birth. Separating the
mother–baby dyad for any reason except resuscitation is unjusti-
fied and harmful to both.3
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The American Academy of Pediatrics 2005 policy states that

Healthy infants should be placed and remain in direct skin-to-
skin contact with their mothers immediately after delivery until
the first feeding is accomplished. The alert, healthy newborn is
capable of latching on to a breast without specific assistance
within the first hour of birth. . . . Dry the infant, assign APGAR
scores and perform the initial physical assessment while the
infant is in skin-to-skin contact with the mother. The mother is
the optimal heat source for the infant. Delay weighing, measur-
ing, bathing, needle sticks and eye prophylaxis until after the
first feeding is complete.4

Evidence that immediate skin-to-skin mother–baby contact after
birth supports breastfeeding is overwhelmingly strong (see Figures
10-1 and 10-2). Conversely, no research supports the safety or effec-
tiveness of separating the baby from the mother in any parameter.
The original Step 4 of the Ten Steps to Successful Breastfeeding is
“Help mothers initiate breast-feeding within one half-hour of birth.”
The 2006 interpretation of Step 4 is very specific: “Place babies in
skin-to-skin contact with their mothers immediately following birth
for at least an hour and encourage mothers to recognize when their
babies are ready to breastfeed, offering help if needed.”5 The term
“immediately” is interpreted as within 1 minute after birth, without
first placing the infant anywhere else. The baby is not first moved
to or placed in a warmer or incubator, wrapped, washed, weighed,
measured, treated in any way, or otherwise touched before being
placed in direct contact with the mother’s ventral skin surface,
preferably by the mother herself.

FIGURE 10-1 Midwifery refresher training in Indonesia introduced the “new” prac-
tice of putting the baby skin-to-skin on mother immediately after delivery. This not only
supports early breastfeeding, but also distracts the mother who looks at and touches
her newborn. Nurse–midwives stayed nearby for support and assistance. Photo by
Mary Kroeger, ACNM LSS Training, Jakarta, 1996.
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Far more than “facilitating breastfeeding” occurs when the infant
is skin-to-skin on the mother’s ventral surface. 

Breastfeeding is a brain-based behavior of the newborn, an
inborn ability that is regulated by the limbic system of the brain.
Newborns are born with the behavioral capability to breastfeed.
However, this capability is fragile, and requires the uninter-
rupted presence of the mother, with specific stimuli at early crit-
ical periods working to reinforce the inborn ability. The
behavior can easily be modified, modulated, or abolished. The
normal innate behavior that the newborn exhibits at the breast,
which develops and matures in the first day, is “breastfeeding.”6

This simple action forms the foundation of neurodevelopment of
the infant and mother. The mother’s body forms the baby’s habi-
tat—the place where inborn behaviors can unfold normally. The
mother’s body provides rich sensory input: auditory, gustatory,
olfactory, proprioceptive, tactile, and visual. The senses of smell and
touch are especially powerful triggers of infant and maternal
behavior, because the nerve fibers lead directly to the amygdala, the
seat of emotional memory and fear conditioning. The newborn’s
sense of smell is especially acute in the first hours, triggering
breast-seeking behavior and movements.7-10 Washing or bathing
the mother or baby removes olfactory cues that support breast-
feeding and attachment, and thus should be avoided.11 Bergstrom
et al. reported that “Bathing newborn babies shortly after birth
increases the risk of hypothermia, despite the use of warm water
and STS care for thermal protection of the newborn.”12 If the air is

FIGURE 10-2 A first-time mother allowed unrestricted contact with her
baby from birth and in the postpartum ward. West Kalimantan, Indonesia.
Photo by Mary Kroeger.
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cool, drying or covering the baby’s back during skin-to-skin con-
tact with mother has not been shown to be detrimental. Avoiding
hypothermia is relevant to breastfeeding because hypoglycemia
increases the risk of the baby being given unnecessary prelacteal
feeds, which compromises initiation of breastfeeding. For accept-
able medical reasons for supplementation with breastmilk substi-
tutes, see the Appendix.13

The time immediately after birth is a sensitive period for pro-
gramming, releasing, and unlocking infant and maternal behav-
iors.14-16 Any disruptions of the dyad have far-reaching negative
consequences to the mother and infant.17 Immediate and sustained
skin-to-skin contact supports all aspects of breastfeeding, especially
bonding/attachment,18,19 milk production,20 and normal infant
suck.21-23 During this time the infant’s catecholamine levels are
high,24 pupils are dilated, reflexes are keen, and the newborn is in a
wide-awake, alert state. (See Figure 10-3.) Newborns in skin-to-skin
(STS) contact exhibit specific coordinated patterns of newborn hand
and sucking movements and massage of the mother’s breasts, crawl
or scoot toward the breast, and begin feeding effectively.25,26

Skin-to-skin, ventral-to-ventral contact between mother and
baby triggers a flood of hormonal changes, especially releasing
oxytocin,27,28 which builds trust,29-31 fosters caregiving behaviors
and memory,32-36 and releases milk to the newborn.29,31,37-39 Tac-
tile contact increases gastrin secretion in mother and baby, pro-
moting gastrointestinal motility and digestion.40-43 Skin-to-skin
contact directly supports thermal stability in the newborn: the
mother’s body and breasts will increase or decrease in tempera-
ture to keep the newborn (and preterm baby) appropriately warm.
Thermal instability is a common reason for separating the mother
and baby and may cause or exacerbate hypoglycemia44,45 and
result in inappropriate supplementation. However, a full discus-
sion of the vital neurobiology of infant attachment, bonding, and
skin-to-skin contact is beyond the scope of this book.1,46-48

The mother’s position immediately after birth also matters.
Even if she was in a horizontal supine position at the time of birth,
she should be assisted into a position of her choice to hold and
examine her baby. Colson et al. report that “primitive neonatal
reflexes” that stimulate breast-seeking and breastfeeding behav-
iors are highest when mother is in a semireclining (not supine)
posture.49 Twenty-four-hour rooming-in with safe bed sharing
strongly supports breastfeeding. Newly delivered mothers can and
should eat and drink a wide range of nutritious foods. Postpartum
mothers can and should be offered pain-relieving medications for
any surgeries or injuries sustained during birth, because most of
these compounds transfer poorly to human milk.
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Risks of Separation, Pain, and Newborn Procedures That
Affect Feeding

The infant’s oral cavity is very sensitive, and if the infant crawls
to the breast and latches on unassisted, an effective and comfort-
able suck–swallow–breathe pattern is established. Although rou-
tine suctioning of the infant’s oral cavity has been standard
management for many years, no research supports routine suc-
tioning of a vigorous infant. Even when meconium is present in
amniotic fluid, suctioning is no longer recommended and does not

FIGURE 10-3 Mother undergoing cesarean section has brief cheek-to-cheek
contact and gazing time. Her hands are restrained. Photo by Mary Kroeger,
China, 1997.
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prevent meconium aspiration syndrome.50-52 Wiswell’s 2000 mul-
ticenter study of management of meconium-stained infants found
that 3.8% of the intubated group had “mild and transient” compli-
cations including bradycardia, hoarseness or stridor, laryngospasm,
apnea, bleeding at the vocal cords, and cyanosis.52 These “transient
complications” often result in separation from the mother and
directly or indirectly affect sucking, swallowing, and/or breathing.
The American Academy of Pediatrics (AAP) recommends “Avoid
procedures that may interfere with breastfeeding or that may 
traumatize the infant, including unnecessary, excessive, and over-
vigorous suctioning of the oral cavity, esophagus, and airways to
avoid oropharyngeal mucosal injury that may lead to aversive feed-
ing behavior.”53 Even the timing of clamping of the umbilical cord
affects breastfeeding, because early clamping before pulsation stops
increases the infant’s risk of anemia, a rationalization for formula
supplementation in the first 6 months.54

The AAP 2005 policy recommends “Delay weighing, measur-
ing, bathing, needle-sticks, and eye prophylaxis until after the
first feeding is completed. Infants affected by maternal medica-
tions may require assistance for effective latch-on. Except under
unusual circumstances, the newborn infant should remain with
the mother throughout the recovery period.”53

Circumcision of male infants may be performed for religious
reasons (usually after the first post-birth week) or parental pre-
ference. Rarely is circumcision medically indicated, especially in
the newborn period, and anesthesia is recommended during the
procedure because of the pain experienced by the infant.55,56

Marshall’s 1982 study reported that circumcision had a negative
effect on early maternal–infant interactions,57 and many anec-
dotal reports of infant refusal to breastfeed after being circumcised
exist. Fergusson et al.’s study of New Zealand babies born in the
late 1970s examined breastfeeding initiation and continuance,
reporting no evidence of an association between neonatal circum-
cision status and breastfeeding outcomes, or between circumcision
status and health and cognitive ability outcomes associated with
breastfeeding.58 No studies of the baby’s immediate (first 24–48
hours after the procedure) responses nor maternal–infant postcir-
cumcision behavior were found as of this writing. Until such time
as studies of immediate effects of infant surgery (including cir-
cumcision) on breastfeeding are published, healthcare providers
should closely monitor any infant who has undergone surgery for
breastfeeding problems and other behavioral outcomes.

Separated babies cry longer and harder than babies in skin-to-
skin contact with their mothers. Prolonged crying in the newborn
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raises blood pressure, increases intracranial pressures, and reduces
oxygen in circulating blood. Crying resembles the Valsalva
maneuver, obstructs venous return, and can reestablish fetal cir-
culation, shunting blood through a reopened foramen ovale in the
newborn’s heart during the first 4–5 days of life.59 Separated
babies in cots or “warmers” are colder,60 have more irregular car-
diac and respiratory rhythms,61 and have more interrupted sleep62

than those in skin-to-skin contact. Crying triggers stress and in-
security in mothers regarding breastfeeding sufficiency.63

Christensson et al. studied skin-to-skin contact versus separa-
tion in a cot, reporting that separated and swaddled babies in the
cot cried more, and had lower body temperature and lower blood
sugar 90 minutes postpartum.64 The distress calls of separated
babies led to crying in other babies. Sound spectrography of the
quality of the crying confirmed that the cry of the separated
babies was a “discomfort cry.”65

Poor feeding may indicate intracranial bleeds; Avrahami et al.
documented intracranial bleeding related to vacuum extractor use
by conducting CT scans on infants with negative ultrasound scans
who were exhibiting apnea, disturbances in suck and swallow,
poor tone, tremors, and jerks. Five of these infants were later diag-
nosed with psychomotor retardation.66,67

No research has ever established the safety and efficacy of
separating a healthy newborn from its mother. Prospective, ran-
domized controlled trials and meta-analyses have repeatedly
shown that separation destabilizes newborns, especially vulnera-
ble preterms.3,61,62 Yet, the majority of babies are still not in their
mothers’ arms immediately after birth. In the 2002 Listening to
Mothers Survey, 60% of babies were not in their mothers’ arms in
the first hour; by the 2006 survey, 66% of the babies were not in
their mothers’ arms.68,69 (See also Chapter 1.) Separated babies do
not initiate breastfeeding effectively; mothers do not respond
appropriately; and breastfeeding is profoundly undermined.

In light of evidence of sophisticated perceptual capacities in
the newborn and that early experiences help organize the devel-
oping infant’s brain, denial of the opportunity to exercise inborn
behaviors may have more adverse consequences for develop-
ment.70 Because the mother so clearly frames the infant’s social
world, her emotional state will be of importance to the infant’s
optimal development even at this early stage of life. Practices that
optimize her well-being are likely to have consequences for both
of them. (See Figure 10-4.)

Cesarean surgery and operative births have a negative impact on
skin-to-skin contact, even in Baby-Friendly facilities.71,72 In China,
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there has been a concerted effort in BFHI hospitals to ensure some
cheek-to-cheek contact and “gazing” time. In the United States it is
usually the father of the baby who is the first to hold and snuggle a
cesarean section–born infant. Although skin contact with a family
member is a better alternative to the baby being put in a nursery, it
may foster rationalizing that early mother–baby contact can wait.
Barriers to early, sustained mother–baby contact also exist in devel-
oping countries. Even where there is a predominance of home births,
the hospital culture can quickly adopt routines that undermine early
initiation. Mary Kroeger found that in Cambodia during midwife
refresher training, staff members often resisted trying early skin-to-
skin contact, stating “our mothers are too tired.” After demonstrat-
ing the new practice, mothers were happy to hold their newborns
(see Figures 10-5 and 10-6). In Malawi, when maternity staff at one
hospital saw the video Delivery Self-Attachment, they said, “Only
Swedish babies crawl up the mother like that, not African babies.”

FIGURE 10-4 Traditional midwives can learn about the importance of
colostrum and the life-saving effects of early initiation. Photo by Mary
Kroeger, Ghana, 2000.
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FIGURE 10-5 Midwives in Cambodia manage third stage by giving oxytocin
injection after the baby is delivered, and then observing closely for signs of
separation from the uterine wall before attempting to deliver the placenta.
The baby is dried well, placed skin-to-skin on the mother, covered with 
dry cloth, and then encouraged to have contact with the mother’s nipples.
Photo by Mary Kroeger, ACNM LSS Training, 1999.

FIGURE 10-6 This Cambodian mother was used to having the baby taken to the
family after delivery. The immediate skin-to-skin routine introduced during midwife
refresher training showed staff that she was not “too tired” to hold and suckle her baby.
Photo by Mary Kroeger, 1999.
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Less than 2 hours later, work in the busy maternity ward provided
the midwives a chance to see that indeed Malawian babies self-
attach as well.73

Randomized controlled trials on restriction of contact in the
early hours versus immediate and prolonged contact showed asso-
ciation with maternal affectionate behavior “was significantly less
evident among mothers whose contact had been restricted than
among mothers whose care encouraged liberal contact.”74 Separa-
tion during the postpartum stay showed an “association with less
affectionate maternal behavior and more frequent feelings of
incompetence and lack of confidence.” Delays of the mother’s first
opportunity to hold her infant has short- and long-term conse-
quences to both. A newborn is essentially born sterile; coloniza-
tion with the mother’s normal beneficial gut and skin bacteria
prevents colonization by pathogenic bacteria prevalent in most
hospitals and hospital personnel.75 Delay in first holding is asso-
ciated with elevated mood disturbance in the postpartum period,
and persists at least 8 months.76 If separation undermines breast-
feeding, the baby is at increased risk of abuse or neglect.77

Risks of Supplements

Both the process of supplementation and the products of supple-
mentation increase risk to the infant. In utero, the fetus swallows
and “breathes” amniotic fluid through oral and nasal pathways that
cross in the pharynx. After birth, the infant’s epiglottis controls
access to lungs and stomach, directing air to the trachea and liquids
to the esophagus. Colostrum is a low-volume, thick, gel-like fluid
that is easily managed by the baby’s newly important pharyngeal
muscles. If the infant’s coordination of suck–swallow–breathe is
compromised, the risk of aspiration increases. Ingestion of small vol-
umes of a gel-like substance that is directed to the esophagus is
normal postbirth adaptation of the newborn. Ingestion of larger vol-
umes of thin liquids such as glucose water or formula increased risk
of aspiration. Per-day volume of colostrum produced by the mother
correlates closely to the infant’s stomach capacity.78,79

Colostrum is substantially different in composition and func-
tion from all other substances that might be orally administered to
the infant for any reason. Colostrum and human milk provide
bioactively adapted, efficient protection of the mucosal mem-
branes through multiple mechanisms that do not cause inflamma-
tion simultaneously with delivering signaling molecules and an
ideal blend of nutrients designed to meet the newborn’s specific

63749_CH10_FINAL.qxd  9/9/09  4:21 PM  Page 198



The ABC Protocol: Access, Breastmilk Transfer, Maternal Comfort 199

developmental needs. No other foods or fluids even come close to
providing what the mother provides to her baby through her
colostrum and milk. Further discussion of the importance of
human milk and breastfeeding to the infant is beyond the scope of
this book.

Supplementing the newborn also conveys a powerful negative
message to the mother, suggesting that her milk, her breastfeed-
ing, and her instincts are inadequate, deficient, or even irrelevant
to her baby’s well-being. Supplementation substantially decreases
the likelihood that babies will be exclusively breastfed for the rec-
ommended first 6 months.80

The ABC Protocol: Access, Breastmilk Transfer, 
Maternal Comfort

For breastfeeding to succeed, the baby must be able to feed; the
mother must be able and willing to let her baby feed; breastfeed-
ing must be comfortable for both; and the surroundings must sup-
port the mother and baby as mutual caregivers, an “inseparable
biological and social unit.” The ABC protocol is a framework
developed to establish and support exclusive breastfeeding for the
recommended first 6 months (see Figure 10-7). It was developed
as a schematic, especially useful for mothers and babies who
experienced difficult births. The protocol is consistent with and
supportive of the Baby-Friendly Hospital Initiative’s Ten Steps to
Successful Breastfeeding.5

A is for access of the mother and baby to one another many
hours every day. This includes immediate and extended skin-to-
skin contact after birth; 24-hour rooming in with safe bed shar-
ing in the hospital or birth facility; maintaining close physical
contact between mother and baby around the clock at home and
in the community; and societal embracing and support of a many-
year breastfeeding mother–baby relationship. For the purposes of
the ABC protocol, access means that the baby’s face has access to
the mother’s breast a minimum of 140 minutes per 24 hours, with
more being better. Any belief, behavior, or policy that inhibits or
interferes with skin-to-skin contact of the baby’s face with the
mother’s breast many hours a day is inhibitory to breastfeeding.
The importance of immediate skin-to-skin contact after birth was
addressed earlier in this chapter. Achieving, sustaining, and sup-
porting mother–baby physical closeness over the first 6 months is
a complex topic beyond the scope of this book, and addressed by
many organizations including La Leche League International and
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FIGURE 10-7 ABC flow chart. © Linda J. Smith, used with permission.
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Attachment Parenting International. See the Appendix for more
resources supporting continued mother–baby contact.

B is for breastmilk transfer, or the ability of the baby to actu-
ally obtain milk at breast. This includes baby-led latching; mater-
nal positioning of herself and her baby for comfort; skills,
equipment, and expert assistance if comfortable effective feeding
is not quickly established; and thorough evaluation and evidence-
based treatment by diverse members of the healthcare team of all
infants who cannot quickly establish comfortable, effective
breastfeeding. Positioning and latch problems are relatively easy
and quickly resolved with baby-led latching, bringing the baby’s
body to the breast, adjusting mother or baby’s position, and other
techniques. Infant suck–swallow–breathe problems are more dif-
ficult to resolve, and often require extended support by skilled
professionals to resolve.

The term newborn, although relatively resilient to many birth
events, is exquisitely vulnerable to the effects of pharmacologic
pain-relief drugs administered to the mother in labor (see Chapter
8). The pediatric half-life of many labor pain-relief drugs is sub-
stantially longer than the maternal half-life, so patience for sev-
eral days or even weeks is vital in helping a baby who is still
recovering from the effects of labor drugs. Continue attempts at
direct breastfeeding while ensuring sufficient caloric intake from
mother’s own expressed milk provided by cup or other non-teat
device. These babies are not “sleepy”—they were drugged, and are
now recovering from drug exposure while learning to suck, swal-
low, and breathe in a coordinated manner.

Injured babies and babies born after a difficult labor often
feed better when sensory stimulation is limited and with the
injured area higher than the baby’s heart. Lower the lights, turn
off music players, radios, or televisions, and move slowly and
gently—in other words, treat the baby as if he or she has a severe
headache. If the baby can feed better in one position or posture
than others, use that one primarily. As the baby’s injuries heal,
more variety in position can be attempted. Consider discussing the
use of a mild analgesic with the baby’s primary care provider.
Some will benefit from full-body, gentle, calm massage by a
parent’s hands. Swaddling an injured or drugged baby is gener-
ally risky, and should only be considered under the supervision of
a qualified therapist.

If the baby cannot effectively obtain milk from the mother’s
normal lactating breast for any reason, the baby is at immediate
risk of undernutrition and all of the associated sequelae, and the
mother is at immediate risk of compromised lactation and impaired
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bonding. If direct breastfeeding cannot be quickly achieved, the
mother should be taught or assisted to hand-express or pump her
milk and provide it to her infant by small open cup while continu-
ing attempts to directly breastfeed.81 As the infant matures, recov-
ers from any injuries, and/or metabolizes any pharmacologic
influences, direct breastfeeding is increasingly likely to be achieved,
usually within a few days or sometimes weeks.82 If the baby still
cannot breastfeed by 42–46 postconception weeks, further careful
evaluation is appropriate. Breastfeeding problems that are not
improving relatively quickly (in days to weeks) can be an indica-
tion of more significant underlying problems.

C is for the mother’s comfort during breastfeeding. This includes
education on “what matters” to ensure adequate milk production;
preventing and appropriately treating nipple and breast pain; skills,
equipment, and expert assistance if nipple or breast pain occurs;
and thorough evaluation and evidence-based treatment by diverse
members of the healthcare team of all mothers who do not quickly
establish comfortable, robust lactation, and effective breastfeeding.
Nipple pain and/or damage is the first indication of a baby’s poor
latch and/or suboptimum suck pattern, and warrants immediate
attention from skilled providers. If nipple damage occurs, milk is
not flowing effectively to the infant; in this case, go back to “B” and
follow the recommended strategies above. Early breast pain often
indicates poor latch or suck with related inadequate milk transfer
to the baby and therefore warrants skilled help to assist the mother
to maintain milk production and avoid breast pathology. If the baby
is not latching and feeding well by 6 hours postbirth,83 teach or
assist the mother to start manual expression of milk to avoid fur-
ther compromise to lactogenesis.

The last step is ensuring community support from other moth-
ers in the form of peer support, mother-support groups, employ-
ment policies, and societal acceptance of the “inseparable
mother–baby dyad.”

BFHI: Policies That Protect, Promote, and Support the
Birth–Breastfeeding Continuum

Breastfeeding, especially exclusive breastfeeding, is central to
achieving the World Health Organization/UNICEF Millennium
Development Goal (MDG) for child survival. [See Figure 10-8.]
The Baby-Friendly Hospital Initiative (BFHI) emerged out of
the 1989 Joint WHO/UNICEF statement “Protecting, Promoting
and Supporting Breastfeeding: The Special Role of Maternity
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Services.84 The BFHI, designed to reverse the early undermin-
ing of breastfeeding in maternity facilities, was launched inter-
nationally in 1991 in response to the Innocenti Declaration’s85

call for action, considering that there were very few countries
that had dedicated national level breastfeeding support activi-
ties and breastfeeding protection, promotion and support was
needed at facilities providing maternity services.86

In 2006, the BFHI was revised, updated, and expanded for integrated
care. Added were evidence-based research findings regarding in-
fant and young child feeding, the United Nation’s HIV and Infant
Feeding: Framework for Priority Action (see Figure 10-9), intro-
duction and integration of mother-friendly childbirth care, integra-
tion of appropriate issues from the World Health Organization 
and UNICEF’s Global Strategy for Infant and Young Child Feeding,

FIGURE 10-8 Millenium Development Goals. MDG http://www.undp.org/mdg/
basics.shtml 

Millenium Development Goals

The Millennium Development Goals (MDGs) are eight goals to be achieved
by 2015 that respond to the world’s main development challenges. The MDGs
are drawn from the actions and targets contained in the Millennium Declara-
tion that was adopted by 189 nations and signed by 147 heads of state and
governments during the UN Millennium Summit in September 2000. 

The eight MDGs break down into 21 quantifiable targets that are measured
by 60 indicators.

Goal 1: Eradicate extreme poverty and hunger 

Goal 2: Achieve universal primary education 

Goal 3: Promote gender equality and empower women 

Goal 4: Reduce child mortality 

Goal 5: Improve maternal health 

Goal 6: Combat HIV/AIDS, malaria, and other diseases 

Goal 7: Ensure environmental sustainability 

Goal 8: Develop a global partnership for development

Source: United Nations Development Programme. About the MDGs: Basics. New
York: UNDP, 2000. Available at: http://www.undp.org/mdg/basics.shtml. Accessed
July 20, 2009.
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optional expansion of the BFI beyond the hospital setting, and
updates to monitoring and reassessment tools. Several countries
have expanded the BFI program into community health clinics,
neonatal intensive care units (NICUs), workplaces, and universities.

As of early 2009, over 20,000 hospitals and birth facilities
worldwide have been designated as Baby-Friendly Hospitals. In the
Ukraine, the obstetrical community fully implemented “mother-
friendly childbirth” practices nationwide in less than 6 months
because the BFHI now includes birth practices.87 Many hospitals
that implemented evidence-based breastfeeding care through BFHI
have reported that the process of making improvements with such
positive outcomes became addictive, and caused them to think
about what other improvement processes they could implement to
further mother/baby health.88 Egypt, Sweden, and the U.S. Healthy
Children Project recently collaborated on a new research method-
ology, with a pilot project to implement and sustain skin-to-skin
contact from birth until the completion of the first feeding (BFHI

FIGURE 10-9 In Ndola, Zambia, where the HIV prevalence in pregnancy
reaches up to 40%, delivery care includes no routine episiotomy, no routine
suctioning, and skin-to-skin contact and initiation of breastfeeding. This
mother does not know her HIV status.21 Photo by Mary Kroeger, 2000.
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Step 4). By assuming that members of the facilities are the experts
on their own environment, the research team and method achieved
sustained practice of Step 4 in three hospitals.89

The BFHI’s Ten Steps to Successful Breastfeeding

The BFHI’s Ten Steps provides a solid framework upon which
essential care practices are built.

Step 1: Have a written breastfeeding policy that is routinely
communicated to all healthcare staff. A facility-wide, 
evidence-based policy establishes a consistent philosophy,
attitudes, and culture surrounding all personnel in the 
facility, and thereby supports mothers.
Step 2: Train all healthcare staff in skills necessary to imple-
ment this policy. Training, education, and skills development
allow all staff to become competent in the knowledge and
practical action that supports breastfeeding mothers. Every
staff member can become competent in basic skills, so all
mothers have access to support. The 20-hour educational
framework includes knowledge, skills practice, and informa-
tion on the supportive birth practices in this book.
Step 3: Inform all pregnant women about the benefits and
management of breastfeeding. Prenatal teaching of the
“how” and “why” of breastfeeding now includes informing
women of five birth-related practices that influence breast-
feeding that were added to the BFHI in 2006: 1) having a
companion during labor, 2) freely moving about, 3) eating
and drinking during labor, 4) nonpharmaceutical pain relief,
and 5) avoidance of unnecessary interventions, all of which
are described in detail in this book.
Step 4: Help mothers initiate breastfeeding within one half-
hour of birth. The 2006 interpretation further clarifies:
“Place babies in skin-to-skin contact with their mothers
immediately following birth for at least an hour and encour-
age mothers to recognize when their babies are ready to
breastfeed, offering help if needed.”5 This is the first and
most important postbirth management strategy.
Step 5: Show mothers how to breastfeed and maintain lacta-
tion, even if they should be separated from their infants. If
the baby is unable to breastfeed due to prematurity, illness,
injury, or another factor, milk expression should be started
within 6 hours postbirth.90
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Step 6: Give newborn infants no food or drink other than
breastmilk, unless medically indicated. Exclusive breastfeed-
ing means just that—nothing is given to the baby by mouth
other than mother’s own milk. The list of medical reasons
for supplementation was updated in 2009.91

Step 7: Practice rooming in—that is, allow mothers and infants
to remain together 24 hours a day. Babies are kept in the same
room with their mothers for at least 23 out of 24 hours and in
skin-to-skin contact for many of those hours. Safe bed sharing
should be assured for the mother and baby.92-94

Step 8: Encourage breastfeeding on demand. Breastfeeding
on cue is a fundamental principle for long, comfortable
breastfeeding. Scheduled feeds (length and/or frequency) are
undermining to most breastfeeding relationships.
Step 9: Give no artificial teats or pacifiers (also called dum-
mies or soothers) to breastfeeding infants. If direct breast-
feeding is ineffective, expressed milk should be fed by cup,
spoon, or other non-teat device. Pacifiers interfere with
breastfeeding, especially in the early weeks.4,95,96

Step 10: Foster the establishment of breastfeeding support
groups and refer mothers to them on discharge from the hos-
pital or clinic. Mother-support groups and peer support are
well-documented strategies that increase exclusivity and
duration of breastfeeding. Step 10 can be accomplished in a
variety of ways.

The Mother-Friendly Childbirth Initiative

Mother-friendly childbirth practices are currently included in the
BFHI. “Section 3, Breastfeeding Promotion and Support in a Baby-
Friendly Hospital: A 20-Hour Course for Maternity Staff” includes
a section specifically on mother-friendly birth practices.97 The des-
ignated national authority for BFHI in each country will determine
whether and when facilities are assessed on the following global
criteria for mother-friendly care:

A review of the hospital policies indicates that they require
mother-friendly labor and birthing practices including:

• Encouraging women to have companions of their choice
to provide continuous physical and/or emotional support
during labor and birth, if desired

• Allowing women to drink and eat light foods during
labor, if desired
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• Encouraging women to consider the use of nondrug
methods of pain relief unless analgesic or anesthetic
drugs are necessary because of complications, respecting
the personal preferences of the women

• Encouraging women to walk and move about during
labor, if desired, and assume positions of their choice
while giving birth, unless a restriction is specifically
required for a complication and the reason is explained
to the mother

• Care that does not involve invasive procedures such as
rupture of the membranes, episiotomies, acceleration or
induction of labor, instrumental deliveries, or cesarean
sections unless specifically required for a complication
and the reason is explained to the mother

Out of the randomly selected clinical staff members:

• At least 80% are able to describe at least two recom-
mended practices that can help a mother be more com-
fortable and in control during labor and birth

• At least 80% are able to list at least three labor or birth
procedures that should not be used routinely, but only if
required due to complications

• At least 80% are able to describe at least two labor and
birthing practices that make it more likely that breast-
feeding will get off to a good start

Out of the randomly selected pregnant women:

• At least 70% report that the staff has told them women
can have companions of their choice with them
throughout labor and birth and at least one reason it
could be helpful

• At least 70% report that they were told at least one thing
by the staff about ways to deal with pain and be more
comfortable during labor, and what is better for mothers,
babies, and breastfeeding

Public Health Implications

The bad news is that global maternal mortality rates are rising,
despite increasing use of technology in birth.98 Infant mortality
rates are key determinants of health in all public health agencies,
and these rates are still high and increasing even in some indus-
trialized countries.99
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The good news is that breastfeeding is now included in Safe
Motherhood programs, and birth practices are included in the
Baby-Friendly Hospital Initiative. The BFHI has been shown to
positively impact breastfeeding initiation, exclusivity, and overall
rates of breastfeeding at 3, 6, and 9 months. The burden of proof
of safety and effectiveness should be on the interventions, not the
norm. Evidence is now very strong that even in industrialized
countries, formula-fed babies are at significantly increased risk of
morbidity and mortality. There is growing awareness and acknowl-
edgement that formula-feeding is the exception in infant feeding,
with known and unknown risks and consequences.100 This book
has tried to compile similar evidence of harms to the breastfeeding
mother–baby dyad from common birth practices.

Even at the time of this writing (2009), the dearth of research
exploring connections between birth practices and breastfeeding
outcomes is troubling and frustrating. Even more disturbing is the
lack of implementation of practices that were solidly established
as helpful decades ago, and the widespread continuation of prac-
tices that have clearly been shown to be harmful.14,101-104

The network of support for breastfeeding mothers is more
robust than ever before, with increasingly diverse and skilled
forms of support. Over 18,000 International Board Certified Lac-
tation Consultants support breastfeeding worldwide in hospitals,
medical offices, private practices, and other clinical settings. La
Leche League International has more than 7000 leaders in 68
countries, conducting over 3000 support groups in eight or more
languages. Similar mother-support organizations thrive in many
nations including England, Norway, Sweden, Philippines, Aus-
tralia, India, and Bangladesh, forming a global backbone of
mother-support networks. The role of breastfeeding peer coun-
selors in supporting breastfeeding is well documented in many
regions of the world and diverse populations.105-123

Unfortunately, support for women desiring evidence-based
care during childbirth is less than ideal; in some places, nearly
impossible.124 Childbirth education and labor-support organiza-
tions that otherwise acknowledge the importance of breastfeeding
have not yet rallied around the BFHI’s Mother-Friendly Module in
a unified fashion in the way diverse health agencies and profes-
sionals have rallied around BFHI with such powerfully positive
results. This book, like the first edition, examines existing research
and speculates on connections between birth practices and breast-
feeding outcomes with the intent to inform practice.

Events and practices during labor and birth can support or
hinder lactation, infant suck, and the breastfeeding relationship.
Practices that are unsupported by evidence should be discontinued.
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Technology and surgery can be life-saving, and also can cause pro-
found injury to mother and baby; therefore technology and inter-
ventions should be used judiciously, monitored carefully, and
researched with an eye toward documenting and reducing unin-
tended negative consequences to the breastfeeding mother–baby
dyad. Mothers and babies who experienced a difficult birth need
timely support from professionals knowledgeable about and skilled
in breastfeeding to preserve or restore the mother–baby continuum.

Breastfeeding matters. Birth matters to breastfeeding. Breast-
feeding matters to women and children, and therefore breastfeed-
ing matters to everyone because we were all children once.
Breastfeeding is a key public health issue, because it affects two
individuals and many other health outcomes. Breastfeeding has
been documented to impact at least 10% of the United States’
Healthy People 2010 Health Goals for the Nation,125 and several
of UNICEF’s Millenium Development Goals. First, do no harm. Let
us all remember that pregnant women hold the next generation in
their bodies, and breastfeeding mothers hold our future genera-
tions at their breast. (See Figures 10-10 and 10-11.) These women
and their babies deserve the full and fully informed skilled sup-
port of the healthcare system and providers everywhere.

FIGURES 10-10 AND 10-11 Nature’s plan: The mother–baby continuum.
Left—Nursing by Alex Gray. © Alex Gray. Used with permission.
Right—Cambodian mother and newborn. Photo by Mary Kroeger.
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Summary Points for Restoration and Recovery

• Immediate and sustained skin-to-skin contact (Step 4 of the
BFHI) is the most important postbirth strategy central to ini-
tiating breastfeeding.

• Separating the infant and mother for any reason except
resuscitation is unsupported by evidence, and is harmful to
mother, baby, and their relationship.

• Caring for the mother and baby as an inseparable dyad is a
core principle of postbirth care.

• Mothers and babies who experienced difficult births need close
and sustained skilled support to establish and maintain breast-
feeding. The ABC Protocol is one schema for supportive care.

• Breastfeeding is a core public health issue. The Baby-Friendly
Hospital Initiative, including the 2006 Revision and Expan-
sion with Mother-Friendly Module, forms the foundation of
evidence-based perinatal care. BFHI is well supported by 
evidence, and is the most successful initiative that UNICEF
has ever launched.

TABLE 10-1 Summary of Restoration and Recovery

“Intervention” Possible Impact on Breastfeeding Ref #

Immediate Separating the baby for any reason except 3
skin-to-skin resuscitation is unjustified and harmful to both
contact The mother is the optimal heat source for the infant. 4

Delay weighing, measuring, bathing, needle-sticks, 
and eye prophylaxis until after the first feeding 
is complete.
Forms the foundation of neurodevelopment of the 7–10
infant and mother, mother’s body forms the habitat 
where inborn behaviors can unfold normally; 
mother’s body provides rich sensory input: touches 
are especially powerful triggers of infant and 
maternal behavior, because the nerve fibers lead 
directly to the amygdala, the seat of emotional 
memory and fear conditions. The newborn’s sense 
of smell is especially acute in the first hours, 
triggering breast-seeking behavior and movements.
The time immediately after birth is a sensitive 14–16
period for programming, releasing, and unlocking 
infant and maternal behaviors
Any disruptions of the dyad have far-reaching 17
negative consequences to the mother and infant
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TABLE 10-1 Summary of Restoration and Recovery (continued)

“Intervention” Possible Impact on Breastfeeding Ref #

Immediate Immediate and sustained skin-to-skin contact 18, 19
skin-to-skin supports all aspects of breastfeeding, especially 
contact bonding/attachment
(continued) Supports milk production 20

Supports normal infant suck 21–23

Newborns in skin-to-skin contact exhibit specific 25, 26
coordinated patterns of newborn hand and 
sucking movements and massage of the mother’s 
breasts, crawl or scoot toward the breast, and begin 
feeding effectively

Skin-to-skin, ventral-to-ventral contact between 27–39
mother and baby triggers a flood of hormonal 
changes, especially releasing oxytocin, which 
builds trust, fosters caregiving behaviors and 
memory, and releases milk to the newborn

Tactile contact increases gastrin secretion in 40–43
mother and baby, promoting gastrointestinal 
motility and digestion

Mother’s semi-reclining position aids emergence 49
of innate infant behaviors

Directly supports thermal stability in the 44–45
newborn: the mother’s body and breasts will 
increase or decrease in temperature to keep the 
newborn (and preterm baby) appropriately warm. 
Thermal instability is a common reason for 
separating the mother and baby and may cause 
or exacerbate hypoglycemia and result in 
inappropriate supplementation.

Suctioning Even when meconium is present in amniotic fluid, 50–52
of infant suctioning is no longer recommended and does 

not prevent meconium aspiration syndrome

3.8% of intubated infants had “mild and transient” 52
complications including bradycardia, hoarseness 
or stridor, laryngospasm, apnea, bleeding at the 
vocal cords, and cyanosis. These complications 
often result in separation from the mother and 
directly or indirectly affect sucking, swallowing, 
and/or breathing.

Circumcision Whether circumcision directly affects infant 58
feeding behavior is still uncertain

(continues)
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RESOURCES

Baby-Friendly Hospital Initiative Resources

UNICEF: Baby-Friendly Hospital Initiative 
www.unicef.org/programme/breastfeeding/baby.htm or
www.unicef.org/nutrition/index_24850.html

UNICEF: International Code of Marketing of Breast-Milk Substitutes
www.unicef.org/nutrition/index_24805.html

UNICEF: National Committee offices 
www.unicef.org/about/structure/index_worldcontact.html

WHO: 2008 Informal meeting of BFHI coordinators in 
industrialized countries 
www.who.int/nutrition/topics/bfhi_coordinators_industrialized_
countries/en/index.html

WHO: Acceptable Medical Reasons for Using Breast-Milk 
Substitutes, 2009 
http://whqlibdoc.who.int/hq/2009/WHO_FCH_CAH_09.01_
eng.pdf

WHO: Baby-Friendly Hospital Initiative 
www.who.int/nutrition/topics/bfhi/en/index.html
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WHO: Child Growth Standards 
www.who.int/childgrowth/en

WHO: International Code of Marketing of Breast-Milk Substi-
tutes www.who.int/nutrition/publications/code_english.pdf

Australia 
www.bfhi.org.au

Canada 
www.breastfeedingcanada.ca

Ireland 
www.ihph.ie/babyfriendlyinitiative/index.htm

Netherlands 
www.zorgvoorborstvoeding.nl

Switzerland 
www.stiftungstillen.ch/en/index.html

United Kingdom 
www.babyfriendly.org.uk

United States of America 
www.babyfriendlyusa.org

IBFAN: International Code of Marketing of Breast-Milk Substitutes 
http://www.ibfan.org/site2005/Pages/article.php?art_id=
52&iui=1

Online BFHI course 
http://tensteps.jbpub.com/about_the_course.cfm

Organizations

Academy for Educational Development 
www.aed.org

Academy of Breastfeeding Medicine 
www.bfmed.org

Academy of Certified Birth Educators 
www.acbe.com

African-American Breastfeeding Alliance 
www.aabaonline.com

American Academy of Family Physicians 
www.aafp.org

American Academy of Husband-Coached Childbirth 
www.bradleybirth.com

American Academy of Nursing 
www.aannet.org
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American Academy of Pediatrics 
www.aap.org

American Association of Birth Centers 
www.birthcenters.org

American College of Nurse-Midwives 
www.acnm.org

American College of Obstetricians and Gynecologists 
www.acog.org

American College of Osteopathic Pediatricians 
www.acopeds.org

American Dietetic Association 
www.eatright.org

American Nurses Association 
www.nursingworld.org

American Public Health Association 
www.apha.org

AnotherLook at Breastfeeding and HIV/AIDS 
www.anotherlook.org

Association for Pre- and Perinatal Psychology and Health 
www.birthpsychology.com

Association of Labor Assistants and Childbirth Educators 
www.alace.org

Association of Military Surgeons of the United States 
www.amsus.org

Association of Teachers of Maternal and Child Health 
www.atmch.org

Association of Women’s Health, Obstetric and Neonatal Nurses 
www.awhonn.org

Attachment Parenting International 
www.attachmentparenting.org

Australian National Association of Childbirth Educators 
www.nace.org.au

Baby Milk Action 
www.babymilkaction.org

Birthworks International 
www.birthworks.org

Carolina Breastfeeding Institute 
www.sph.unc.edu/breastfeeding

Childbirth Connection 
www.childbirthconnection.org
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Coalition for Improving Maternity Services 
www.motherfriendly.org

DONA International 
www.dona.org

Emergency Nutrition Network (ENN) 
www.ennonline.net

Every Mother 
www.everymother.org

The Farm 
www.thefarm.org

Healthy Children’s Center for Breastfeeding 
www.healthychildren.cc

Human Milk Banking Association of North America 
www.hmbana.org

INFACT Canada 
www.infactcanada.ca

International Association of Infant Massage 
www.iaim.ws/home.html

International Baby Food Action Network 
www.ibfan.org/site2005/Pages/index2.php?iui=1

International Board of Lactation Consultant Examiners 
www.iblce.org

International Cesarean Awareness Network 
www.ican-online.org

International Childbirth Education Association 
www.icea.org

International Confederation of Midwives 
www.internationalmidwives.org

International Council of Nurses 
www.icn.ch

International Federation of Gynecologists and Obstetrics 
www.figo.org

International Lactation Consultant Association 
www.ilca.org

International Mother-Baby Childbirth Organization 
www.imbci.org

International Pediatric Association 
www.ipa-world.org

Kangaroo Mother Care 
www.kangaroomothercare.com
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La Leche League International 
www.llli.org

Lamaze International 
www.lamaze.org

Midwives Alliance of North America 
www.mana.org

National Alliance for Breastfeeding Advocacy 
www.naba-breastfeeding.org

National Association of Pediatric Nurse Practitioners 
www.napnap.org

National Black Nurses Association 
www.nbna.org

National Healthy Mothers, Healthy Babies Coalition 
www.hmhb.org

National WIC Association 
www.nwica.org

North American Registry of Midwives 
www.narm.org

United Kingdom National Childbirth Trust 
www.nct.org.uk/home

United Nations Population Fund 
www.unfpa.org

United States Agency for International Development 
www.usaid.gov

United States Breastfeeding Committee 
www.usbreastfeeding.org

Vaginal Birth After Cesarean (VBAC) 
www.vbac.com

White Ribbon Alliance for Safe Motherhood 
www.whiteribbonalliance.org

WHO Partnership for Maternal and Child Health 
www.who.int/pmnch/en

World Alliance for Breastfeeding Advocacy (WABA) 
www.waba.org.my

World Breastfeeding Week (WBW) 
www.worldbreastfeedingweek.org

Waterbirth International 
www.waterbirth.org/mc/page.do

Wellstart International 
www.wellstart.org
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Documents/Publications/Audio-Visual Materials

Birth: Issues in Perinatal Care. Available at: http://www.
blackwellpublishing.com/journal.asp?ref=0730-7659.
Accessed August 16, 2009.

Breast Crawl
www.breastcrawl.org

Breastfeeding Medicine. Available at: http://www.liebertpub.com/
products/product.aspx?pid=173. Accessed August 16, 2009.

Comfort Measures for Childbirth. Available at: www.comfort-
measures.com. Accessed June 22, 2009. Also available at:
www.pennysimkin.com.

Evidence for the Ten Steps to Successful Breastfeeding. Geneva:
World Health Organization Division of Child Health and
Development; 1998.

Geddes Production. Available at: http://www.geddesproduction.
com. Accessed August 16, 2009.

Global Strategy for Infant and Young Child Feeding: A Joint WHO/
UNICEF Statement. Geneva: World Health Organization; 2003.

Hale Publishing, books on breastfeeding 
www.ibreastfeeding.com

International Breastfeeding Journal (free). Available at: http://
www.internationalbreastfeedingjournal.com. Accessed
August 16, 2009.

International Code of Marketing of Breast-Milk Substitutes.
Geneva: World Health Organization; 1981.

Jones and Bartlett Publishers 
www.jbpub.com/nursing/womenshealth

Journal of Human Lactation. Available at: http://jhl.sagepub.com.
Accessed August 16, 2009.

Lactation Management Self-Study Modules, Level I, Third edition.
San Diego, CA: Wellstart International, 2009.

Maximizing Milk Production with Hands-on pumping. Stanford, CA:
Stanford University Medical School 2008. Available at: http://
newborns.stanford.edu/Breastfeeding/MaxProduction.html.
Accessed June 23, 2009. Also available at: www.wellstart.org.

The Optimal Duration of Exclusive Breastfeeding: Results of a
WHO Systematic Review. Geneva: World Health Organiza-
tion; 2001. Available at: http://www.who.int/inf-pr-2001/
en/note2001-07.html. Accessed June 23, 2009.
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Protecting Infant Health: A Health Workers’ Guide to the Inter-
national Code of Marketing of Breast-milk Substitutes. 10th
ed. Penang, Malaysia: IBFAN/ICDC; 2002.

Protecting, Promoting and Supporting Breastfeeding: The Special
Role of Maternity Services. A Joint WHO/UNICEF statement.
Geneva: World Health Organization Nutrition Unit; 1989.

Books

American Academy of Pediatrics. Guidelines for Perinatal Care.
6th ed. Elk Grove, IL: American Academy of Pediatrics; 2007.

Apple R. Mothers and Medicine. Madison: University of Wiscon-
sin Press; 1987.

Banyard VL, Edwards VJ, Kendall-Tackett K. Trauma and Physi-
cal Health. New York: Routledge/Taylor & Francis; 2009.

Biancuzzo M. Breastfeeding the Newborn: Clinical Strategies for
Nurses. 2nd ed. St. Louis: Mosby Elsevier; 2003.

Buckley SJ. Gentle Birth, Gentle Mothering. Brisbane: One Moon
Press; 2005.

Cadwell K. Reclaiming Breastfeeding for the United States. Sudbury,
MA: Jones and Bartlett Publishers; 2002.

Cadwell K, Turner-Maffei C. Breastfeeding A-Z: Terminology and
Telephone Triage. Sudbury, MA: Jones and Bartlett Publishers;
2006.

Cadwell K, Turner-Maffei C. Case Studies in Breastfeeding: 
Problem-Solving Skills and Strategies. Sudbury, MA: 
Jones and Bartlett Publishers; 2004.

Cadwell K, Turner-Maffei C. Continuity of Care in Breastfeeding:
Best Practices in the Maternity Setting. Sudbury, MA: Jones
and Bartlett Publishers; 2009.

Chalmers B, Enkin MW, Keirse M. Effective Care in Pregnancy
and Birth. Oxford: Oxford University Press; 1989.

Enkin MW, Keirse M, Renfrew MJ, Neilson J. A Guide to Effec-
tive Care in Pregnancy and Birth. 3rd ed. Oxford: Oxford
University Press; 2000.

Genna CW. Supporting Sucking Skills in Breastfeeding Infants.
Sudbury, MA: Jones and Bartlett Publishers; 2008.

Goer H. The Thinking Woman’s Guide to a Better Birth. New
York: Perigree Books; 1999.
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Hale T, Berens P. Clinical Therapy in Breastfeeding Patients.
2nd ed. Amarillo, TX: Hale Publishing; 2002.

Hale TW. Medications and Mothers Milk 2008. Amarillo, TX:
Hale Publishing; 2008.

Hale TW, Hartmann PE. Textbook of Human Lactation. Amarillo,
TX: Hale Publishing; 2007.

Hanson LA. Immunobiology of Human Milk: How Breastfeeding
Protects Babies. Amarillo, TX: Pharmasoft Publishing; 2004.

Harper B. Gentle Birth Choices. Portland, OR: Healing Arts Press;
2005.

Jukelevics N. Understanding the Dangers of Cesarean Birth:
Making Informed Decisions. Santa Barbara, CA: Praeger
Publishers; 2008.

Kendall-Tackett KA. Depression in New Mothers: Causes, Conse-
quences and Treatment Alternatives. Binghamton, NY:
Haworth Press; 2005.

Kendall-Tackett KA. Handbook of Women, Stress and Trauma.
New York: Brunner-Routledge/Taylor & Francis Group;
2005.

King FS. Helping Mothers to Breastfeed. Rev ed. Nairobi, Kenya:
African Medical Research Foundation; 1992.

Kitzinger S. Education and Counseling for Childbirth. New York:
Shocken Books; 1979.

Klaus MH. Mothering the Mother. Jackson, TN: Perseus Books
Group; 1993.

Klaus MH, Kennell J. Parent-Infant Bonding. St. Louis: C. V. Mosby;
1982.

Klaus MH, Klaus PH. Your Amazing Newborn. Reading, MA:
Perseus Books; 1998.

Koletzko B, Michaelson KF, Hernell O. Short and Long Term
Effects of Breastfeeding on Child Health. New York: Kluwer
Academic/Plenum Publishers; 2000.

Kroeger M, Smith LJ. Impact of Birthing Practices on Breastfeed-
ing: Protecting the Mother and Baby Continuum. Sudbury,
MA: Jones and Bartlett Publishers; 2004.

La Leche League. The Womanly Art of Breastfeeding. 35th anniv
ed. New York: Penguin Books; 1991.

Lawrence RA, Lawrence RM. Breastfeeding: A Guide for the Med-
ical Profession. 6th ed. Philadelphia: Elsevier Mosby; 2005.
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Mannel R, Martens PJ, Walker M. Core Curriculum for Lactation
Consultant Practice. 2nd ed. Sudbury, MA: Jones and
Bartlett Publishers; 2008.

Montagu A. Touching: The Human Significance of the Skin. 3rd
ed. New York: Harper & Row; 1986.

Murray SF. Baby Friendly, Mother Friendly. London: Mosby; 1996.
Odent M. Birth and Breastfeeding. Rev ed. East Sussex: Clairview;

2003.
Odent M. The Scientification of Love. London: Free Association

Books Limited; 2001.
Palmer G. The Politics of Breastfeeding. London: Pandora Press; 1993.
Riordan J. Breastfeeding and Human Lactation. 4th ed. Sudbury,

MA: Jones and Bartlett Publishers; 2010.
Rooks J, Mahan CS. Midwifery and Childbirth in America.

Philadelphia: Temple University Press; 1999.
Sergueef N. Cranial Osteopathy for Infants, Children and Adoles-

cents. Philadelphia: Churchill Livingstone/Elsevier; 2007.
Simkin P, Ancheta R. The Labor Progress Handbook. Oxford:

Blackwell Publishing; 2005.
Small MF. Our Babies, Ourselves: How Biology and Culture

Shape the Way We Parent. New York: Anchor Books; 1998.
Sunderland M. The Science of Parenting. New York: DK Publish-

ing; 2006.
Uvnas-Moberg K. The Oxytocin Factor. Cambridge, MA: Da Capo

Press/Perseus Books Group; 2003.
Van Esterik P. Risks, Rights and Regulations: Communicating

about Risks and Infant Feeding. Penang: World Alliance for
Breastfeeding Action; 2002.

Varney H, Kriebs JM, Gegor CL. Varney’s Midwifery. Sudbury,
MA: Jones and Bartlett Publishers; 2004.

Wagner M. Born in the USA. Berkeley: University of California
Press; 2006.

Walker M. Breastfeeding Management for the Clinician: Using the
Evidence. Sudbury, MA: Jones and Bartlett Publishers; 2006.

Wolf JH. Don’t Kill Your Baby. Columbus: Ohio State University
Press; 2001.

World Health Organization. Evidence for the Ten Steps to Suc-
cessful Breastfeeding. Vol. WHO/CHD/98.9. Geneva: World
Health Organization; 1998.
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World Health Organization. Global Strategy for Infant and Young
Child Feeding. Geneva: World Health Organization; 2003.

World Health Organization. Infant and Young Child Feeding:
Model Chapter for Textbooks for Medical Students and
Allied Health Professionals. Geneva: World Health Organi-
zation; 2009.

Young EWD. Alpha and Omega: Ethics at the Frontiers of Life
and Death. Reading, MA: Addison-Wesley Publishing; 1989.

Evidence-Based Practice and Related Information

Agency for Healthcare Research and Quality 
www.ahrq.gov

Centers for Disease Control and Prevention (CDC), Breastfeeding 
www.cdc.gov/breastfeeding

Cochrane Collaborative 
www.cochrane.org

Elsevier 
us.elsevierhealth.com

Ethics Resource Center 
www.ethics.org

Google Scholar 
scholar.google.com

LactMed 
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?LACT

No Free Lunch (professional ethics) 
www.nofreelunch.org

PubMed/National Library of Medicine 
www.pubmed.gov or www.ncbi.nlm.nih.gov/sites/entrez
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Suggested Mother-Baby-Friendly Ten Steps for
Consideration in Developing National Criteria 
in Coordination with Baby-Friendly1

A mother-baby-friendly hospital, birth center, or home birth:

1. Provides or refers for antenatal care, including vitamin/iron/
folate supplementation, malaria prophylaxis, HIV-testing,
monitoring for danger signs, and referral where appropriate.

2. Offers all birthing mothers:
a. Unrestricted access to the birth companions of her

choice, including fathers, partners, children, family 
members, and friends.

b. Unrestricted access to continuous emotional and physical
support from a skilled woman-for example, a doula or
labor-support professional.

c. Access to the best available care, preferably skilled assis-
tance and access to timely referral as needed.

d. The freedom to walk, move about, and assume the posi-
tions of her choice during labor and birth (unless restric-
tion is specifically required to correct a complication),
and discourages the use of the lithotomy position.

3. Maintains records to allow for external and self-assessment
and reporting purposes.

4. Provides culturally competent care—that is, care that is sen-
sitive and responsive to the specific beliefs, values, and cus-
toms of the mother’s ethnicity and religion.

5. Has clearly defined policies and procedures for:
a. Clean birthing techniques
b. Delayed cord clamping
c. Placenta removal and disposal
d. Collaboration, consultation and referral with other mater-

nity services, including maintaining communication with
all caregivers when referral/transfer is necessary;

e. Linking the mother and baby to appropriate community
resources, including prenatal and post-discharge follow-
up and breastfeeding support.
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6. Does not routinely employ practices and procedures that are
unsupported by scientific evidence, including but not limited
to the following:
a. shaving; enemas; IVs (intravenous drip); withholding

nourishment; early rupture of membranes; electronic
fetal monitoring.

b. Other interventions are limited as follows: has an induc-
tion rate of 10% or less; has an episiotomy rate of 20%
or less, with a goal of 5% or less; has a total cesarean
rate of 10% or less in community hospitals, and 15% or
less in tertiary care (high-risk) hospitals; has a VBAC
(vaginal birth after cesarean) rate of 60% or more with a
goal of 75% or more.

7. Educates staff in nondrug methods of pain relief and does
not promote the use of analgesic or anesthetic drugs not
specifically required to correct a complication.

8. Encourages all mothers and families, including those with
sick or premature newborns or infants with congenital
problems, to touch, hold, breastfeed, and care for their
babies to the extent compatible with their conditions.

9. Has training in hemorrhage control, both manual and medical.

10. Strives to achieve the WHO-UNICEF Ten Steps of the 
Baby-Friendly Hospital Initiative to promote successful
breastfeeding.

Key aspects of “mother-friendly care” have been integrated into
the revised 20-hour course, Global Criteria and assessment process
for BFHI, as an optional module. This provides countries with an
easy way to begin the process of integrating mother-friendly
childbirth practices into their maternity services, if they do not yet
have a full-fledged initiative of the type described above.

References
1. World Health Organization. Baby-friendly Hospital Initiative:

Revised, Updated and Expanded for Integrated Care. Section 1.5:
Expansion and Integration[0]. Geneva: World Health Organization,
2006; 48–49.
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A
AAP (American Academy of Pedi-

atrics), 11-12, 190, 194
ABC protocol, 199-202, 200
Academy of Breastfeeding Medicine

(ABM), 12
“Analgesia and Anesthesia for the

Breastfeeding Mother,” 144
access, mother–baby. See mother-

infant contact
adrenalin versus oxytocin, 158-159,

166-168, 176
adrenocorticotropic hormone (ACTH),

97
alone during labor. See labor 

companions
alphaprodine, 143. See also labor

medications
ambulation in labor and birth, 

110-113, 115
American Academy of Pediatrics

(AAP), 11-12, 190, 194
American College of Obstetricians and

Gynecologists, 100
American Institute of Ultrasound in

Medicine, 99-100
American Society of Psychoprophy-

laxis in Obstetrics (ASPO), 4
amniotic-fluid embolisms, 101

analgesia, 38. See also labor 
medications

impact of, 88-90, 140-142, 
147-148, 178

cascading interventions, 
44-45, 45

historical perspective, 139, 143
infant nerve function, effects

on, 83-85, 139
labor support and, 55
oxytocin and prolactin levels, 144
perception of birth experience

with, 166
postcesarian pain relief, 159
rates of, 174

“Analgesia and Anesthesia for the
Breastfeeding Mother” 
(ABM), 144

anesthesia. See also labor medications
beta-endorphins and, 171-172,

173, 176
during circumcision, 194
gastric aspiration during, 122
impact of, 88-90, 140-142, 

147-148, 180
cascading interventions, 44-45, 45
historical perspective, 139, 143
infant nerve function, effects

on, 83-85, 139
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induction of labor and, 99, 101
intravenous oxytocin and, 99
labor and birth position and, 108
labor support and, 55
rates of, 174

ansa cervicalis, 73
anxiety, labor support and, 56. See

also fear, influence of
aspiration

from compromised suck–swallow–
breathe, 198

of mother during labor, 121, 122
asymmetry, cranial, 72, 163, 179
asymmetry, mandibular, 79, 163, 179

B
baby. See entries at infant
Baby-Friendly Hospital Initiative

(BFHI), 15-17, 202-205, 208
cascading interventions. See

cascading interventions
Fortaleza childbirth recommenda-

tions and, 19
Mother-Friendly Childbirth Initiative,

43, 144, 146, 206-207, 208
Mother-Friendly Childbirth Module,

18, 43, 116, 145-146, 208, 232
operative delivery and, 159
Ten Steps to Successful Breastfeed-

ing, 16, 37, 190, 205-206,
233-234

bacterial colonization, 198
bathing, postpartum, 191
Bergmann, Nils, 41
beta-endorphins, 72, 86, 158, 

171-172, 176
BFHI. See Baby-Friendly Hospital 

Initiative
Bing, Elisabeth, 4
birth. See childbirth
birth outcomes. See also interventions

association with interventions, 175
breastfeeding rates and, 11-14
induction of labor and, 100-102.

See also induction of labor
injuries to mother and baby, 

160-165, 176

labor companions and, 52-54
position in labor and, 109
trauma. See trauma

birth position. See maternal position
birthing support, 41, 55. See also

labor companions
Black, Linda, 82
bleeding

actual or feared, 170
intracranial (infant), 195
postpartum (maternal), 169-170

blinding, in research studies, 32
bonding. See mother–infant contact
bones, cranial (infant), 70-77, 71, 163
Botswana trials (1999), 57-58
bottle-feeding (supplementation), 82,

89, 208
epidural anesthesia and, 139
labor stress and, 168-169
risks of supplements, 198-199

brachial plexus injuries, 164
Bradley, Robert, 7
breast edema, IV hydration and, 122,

124-125, 128-130
breast odor, 84, 191
breastfeeding

evidence-based practices, 37-38
exclusive. See exclusive 

breastfeeding
historical perspectives on, 1-3

Fortaleza childbirth recommen-
dations, 18-21

global perspective, 14-17
home birth and institutional

delivery, 2-3
Innocenti Declarations, 23-24
La Leche League International

(LLLI), 5-8
natural childbirth movement

and, 9
professional responsibility for

success, 22-23
initiation of. See initiation of

breastfeeding
mechanics of. See suck–swallow–

breathe process
obstacles to. See obstacles to

breastfeeding
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rates of, 11-14, 13
cascading interventions and, 

44-45, 45. See also cascading
interventions

cessation rates, 68
exclusive breastfeeding, 9, 10

schedules for, 98
support for, 22, 202

Innocenti Declarations, 23-24
natural childbirth movement, 
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