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Introductzon
to

Famzly-Centered Matermty Care Currlculum
Traznzng ofTrazners

The past two decades have been a tzme ofszgnz[zcant changefor maternzty care
practzces Szmultaneous medzcal and soczal dynamzcs have led to zncreased attentzon
to the needfor a balance between technology and the human element when provzdzng

maternzty care The result zs an appwach to care known as Famzly-Centered
Maternzty Care (FCMC)

Famzly-Centered Maternzty Care (FCMC) zs defined as care whzch emphaszzes the
multzple needs ofwomen and utzlzzes educatzon and[amzly znvolvement as major

tools for engagzng the woman zn the process ofher own care FCMC zs based on
current research whzch has demonstrated the true eJfectzveness ofmaternzty care

practzces

The FCMC Traznzng ofTrazners PrOject zn Ukrazne zs a part ofa larger cooperatzve
agreement between the Ukrazne Mznzstry ofHealth and USAID The przmary goal

ofthe cooperatzve agreement zs to zmprove the qualzty ofreproductzve health zn
Ukrazne Famzly Plannzng and FCMC are components ofthzs work The zncluszon
ofFCMC zs a response to requests for such contentfrom Ukraznzan women's health

care provzders

The Ukrazne Mznzstry ofHealth, MothercarelJSI and the A merzcan College ofNurse
Mzdwzves have collaborated to produce a FCMCproject The mazn obJectzves 0/the

FCMC project are to create a core group ofwomen's health care provzders to
zmplement FCMC They wzll then develop FCMC demonstratzon projects at thezr

own znstztutzons Further, these provzders wzll be trazned as trazners and wzll trazn
other Ukraznzan practztzoners zn the phzlosophy and practzces ofFamzly-Centered

Maternzty Care

Thzs cumculum serves as the pnmary teachzng toolfor the Ukrazne Traznzng of
Trazners (TOT) I n Famzly Centered Maternzty Care It zs also the baszsfor future

traznzng 0/addztzonal Ukraznzan women's health care provzders zn FCMC

Through the request for and acceptance ofFCMC practzces, women '5 health care
provzders zn Ukrazne have demonstrated thezr commztment to the zmprovement 0/
maternzty servzces and thus the health and well-bezng 0/the mothers and babzes zn

thezr country
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• DAY1 Overvlew/Definmg Famllv Centered Maternity Care (FCMe>

Learnmg Objectives
At the end Day 1, the participants will be able to

I defme and desCrIbe FCMC
2 descnbe the current and future FCMC Trammg ofTramers (TOT) Project
3 descnbe global trends m maternal-child health practices
4 descnbe current thmkmg on the approprIate use of technology In obstetrIcs
5 defme and deSCrIbe the antIcipated barriers, reactIOns and outcomes to the mtegratIOn of FCMC mto the

maternal health services of the Ukrame

Morning SessIOn

o TIme
• I hour of greetmgs and mtroductIOns
• 2 hours of lecture

•
o Matenals

•
•
•

Slides
Handouts
Video

TOPIC

II

TIME

Greetlngs/lntroductlons/recogmtlOns 40 Mmutes

FCMC defimtion and mtroductIon 10 Mmutes

II Maternal-ChIld Health (MCH) m the Ukrame 20 Minutes

BREAK 15 Mmutes

III OvervIew/goals of the FCMC TOT Project 20 Minutes

IV MCH practIces and Impact on women s health 40 MInutes

V The Impact of technology on maternal and
mfant health and well being

VI Global maternal-child health (MCH) trends
mciudIng country speCIfic mformatlon

VII More detail about FCMC 30 MInutes

•

TEACHING
METHODS

PresentatIon

Lecture

Lecture

Lecture Slides

Lecture Sltdes

Lecture SlIdes

Lecture Shdes

Lecture Shdes



• ***Lunch break 60 mmutes***

Optional vIewmg of JHPIEGO Video on Infection Control dUrIng lunch

Afternoon Session

0 Time

• I hour lecture to group

• 75 mms case study and group work

• I hour meetmg with week-long participants

0 MaterIals

• Case study

• Overheads

• Handouts

• Curnculum With actIon plan and schedule

• Fhp chart

•
TOPIC

VIII ReView of Infectlon Control

TIME

30 Mmutes

TEACHING
METHODS

Lectures Overheads
Handouts

IX ReView of RIS,", Assessment 30 Mmutes Lectures Overheads
Handouts

BREAK

SUMMARY/CLOSING
QUESTION AND ANSWER PERIOD

15 Minutes

60 Minutes GROUP LED

•

XI Meet with trainers to onent to week and
dispense materials DISCUSS goals and
objectIves ofTOT Project and tramers
expectatIOns

2

60 mmutes Curnculum ActIon plan
Handouts Schedule



•
II SESSION OUTLINE

MORNING SESSION

II SESSION NOTES
'I

I IntroductlOn/Defimtlon of FCMC See AppendIX A-Day One

D MCH practices m the Ukrame

1 Accepted standards of practIce • EducatIOnal preparation of women
and famIly members for
pregnancy labor and bIrth

• Partner and famIly partIcIpatIOn
• Routme care practIces

• Mother and Infant durmg the
postpartum penod

• Length of postpartum stay for
uncomphcated bIrths

• Maternal Monahty Rate

•
2 Current MCH statIstIcs

• Infant Monality Rate

•

3 Current Issues In MCH care

• Breastfeedmg Rate

• FenIlity Rate

• AbonIon Rate

• Contraception use

• Cesanan Rate

• Hospnal InfectIon Rate

• Permatal Monality

• Concerned about decreasmg IMR
and MMR

• Concerned about abilIty to Increase
contraceptIOn use

..,
j



• II SESSION OUTLINE

MORNING SESSION - CON'T

II SESSION NOTES II
3 Current Issues m MCH care - cont d • Concerned about ablhty to mcrease

supplIes

• Concerned about Improvmg the
quality of care mcludmg
Implementmg FCMC prIncIples
and practices such as

1 updatmg care practices

2 changmg provIder attitudes

3 offermg labor support

4 not separatmg mother and baby

• Concerned about rISk of mfectlon

• Concerned about m-hospltal
postpartum VIsItation by family and
fnends

• m Overview of the FCMC Project
I HIstOry of the FCMC Project • In 1994 USAID and the Ukrame

M0 H entered mto a cooperative
agreement to provide a 3-4 year
comprehensIve Reproductive
Health program m Ukrame

The emphasIs has been on family
plannmg however FCMC was
requested by health care provIders
m Ukrame and further
recommended by vlsItmg
consultants MotherCare accepted
thiS Inma-tlve

2 Goal of the Reproductlve Health
• Improve~ ofreproductive

program health services m Ukrame

• Improve access to reproductive
health services m Ukrame

•
3 Goal of thIS mltlatlve

4

• Integrate FCMC phllosophv and
practices mto the matermt" care
services m Ukrame



• II SESSION OUTLINE

4 Goals of the TOT

MORNING SESSION - CON'T

II SESSION NOTES

• Create a core group of FCMC
tramers

• Develop action plans for FCMC
ImplementatIon mto each trammg
site

• Develop trammg strategies for
conductIng FCMC TOT s at their
mstItutlons and others

II

• MotIvate and attam commItment
from TOT Tramers to estabhsh a
demonstratIon model for FCMC at
their vanous mstItutions

• Develop strategies to reduce
barriers to llnplementatIon of
FCMC

• • Mamtam techmcal workmg to
provide trammg oversight each
mstltutlon

•

IV Impact of MeH Practices

I Bnef deSCrIptIon of source

See Appendix B - Day One

Chalmers et aI reviewed maternIty care
practIces and studies to date which either
did or did not support their use and
effectIveness The authors then listed these
practices In a range from clearly beneficial
to harmful This work represents random
Ized climcal tnals of research-based care
practices and IS bemg used by countnes
such as the UK to review and change
current maternIty care practIces

5



• II SESSION OUTLINE

MORNING SESSION - CON'T

II SESSION NOTES II
1 Beneficial practices • Emotional and psycho-logical

support m labor and birth

• Maternal mobilIty and chOice of
posltlon m labor

• Free moblhty durmg labor to
augment slow labor

• ConsIstent support for
breastfeedmg moms

• Unrestricted breastfeedmg

• Antenatal classes for women and
their partners who wam them

•

2 Likely beneficial practices •

•

•

Midwifery care for women With no
serious risk factors

Respectmg women s chOice of
companIOns dunng labor and birth

Presence of a companIOn on
admission to the hospital

•

• GIVIng women as much
mformatlon they deSire

• Other methods of pam rehef In

labor such as maternal movement
and positIOn change counter
pressure superficial heat or cold
touch and massage musIc and
audIO-analgesia anen-tlon focusmg
and distraction

• Women s chOice of posltlon for
second stage of labor and/or giVing
birth

• Encourage early mfant-mother
contact

6



• II SESSION OUTLINE

MORNING SESSION - CON'T

II SESSION NOTES II

3 Unlikely beneficial practices
• Routmely mvolve

physlclans/obstetnclans m the care
of all women durmg pregnancy
and childbirth

• Nor IOvolvmg phySICians m the
care of women With senous risk
factors

• Routinely wlthholdmg food and
dnnk from women In labor

• Routine mtravenous infUSIOn In

labor

• Restncuon of Sibling VISJ(S to
babies m hospitals

• Routine enema In labor
4 Ineffective or harmful practices

• • Routine pubiC shave m preparation
for delivery

•

• ElectrOnIc fetal monllormg wlo
access to scalp sampling dunng
labor

• Rectal exam for labor progress

• Routine or hberal use of
epISIotomy for birth

• Routme lithotomy or supme
position In second stage of labor

• Llmltauon of sud.ling lime for
breastfeedmg

7



• II SESSION OUTLINE

MORNING SESSION - CON'T

II SESSION NOTES II
4 IneffectIve or harmful practices -cont d

• Routme restnctlon of mother
mfant contact

•

•

V Impact of Technology

1 Ultrasound

2 Routme electrOnIc fetal mOnItormg

3 Increased cesarIan sections

• Routme hospItal nursery care

POSitive Impact Useful m SPECIFIC
situatIons e g to diagnose fetal congerutal
anomahes

Negative Impact Ultrasound IS expensive
and routme use on healthy pregnant women
does not posItively effect pennatal
outcomes There IS still mlssmg eVidence
about the safety of ultrasound during
pregnancy

PosItive Impact Effective In detectIng
speCific fetal compromised situatIons

Negative Impact has not Improved overall
fetal outcomes and has contnbuted to the
rapidly mcreased cesanan rate In the U S
from 45% m 1968 to 247% m 1988 The
cesanan rate for 1993 dechned to 21 8%
partly as a response to the decreased
rehance on electrOnIc mOnItoring to deCide
management

Interpretation of fetal heart rate patterns
open to wide varIatIon

Positive Impact Life saVIng for
unequivocal Indications such as placenta
previa and transverse he

Negative Impact Despile Improved skills
and outcome cesarIan s sull have higher
morbidily and mortality rIsks for the
mother mcludmg a 2-4 times higher rate of
maternal mortalIty than vagmal birth
Electlve repeat cesanan WithOUt rnal of
labor stIll practIced

8



• MORNING SESSION - CON'T

II!=Is=Es=s=Io=N=o=UT=L=INE=========!.!::11S=E=SS=IO=N=N=O=TE=S=======!I/
4 Epidural anesthesia

5 Oxytocm stlmulatlon

Posttlve Impact Pam relIef for women

Negative Impact Increased use of oxytocm
Increased nsk of cesanan sectIOn and
operative dehvery

Posltlve Impact The use of oxytOCIn to
augment labor With PROM If successful
may subsequently reduce the rate of
mfectlOn When accomparned by
amruotomy oxytocm use can reduce
morbidity m cases such as post-datlsm

Negative Impact HyperstImulatlon With
oxytOCIn can lead to reduced fetal
oxygenatIon There IS a correlation With
mcreased Jaundice m the newborn

•
VI GJobal MCH Trends

1 Umted Kmgdom

•
•

Health care access for all

MajorIty hospItal bIrthS WIth
midWIves

• MMR IS 6/1 00 00 LB

• JMR IS 7 8/1000 LB Ranks 17th
mIMR

• Undergomg major evaluatlon and
reVISion of materrnty care practlces
based on the fmdmgs of a recent
report on chIldbirth specifically
focusmg on
I women-centered care
2 accessible and appropnate care
3 effiCient and effective care
4 vaned birth site optlons
5 shift to communIty-based care
6 cost effectlve care

•
2 Netherlands

9

•
•

Health care access for all

36 % of births at home and 46% of
all births attended b\ mIdWIves



• MORNING SESSION - CON'T

II SESSION OUTLINE II SESSION NOTES II

2 Netherlands - cont d • IMR IS 7 06/1 000 LB Ranks 10th
mIMR

• Offers chOIce of bIrth SIte
and uses natIonal-based nsk
assessment cntena to
determme appropnate
provIder and SIte for care

3 Uruted States • Inadequate access to health care
for a large portIOn of the
populatlon

• MajorIty of bIrthS m hospItals
4 8 % of all bIrthS WIth mIdWIves

• MMR IS 61100 000 LB

• IMR IS 9 22/1 000 LB Ranks 24th
mIMR

• • HIgh use of technology WIth
rapIdly IncreasIng cesarIan rates
lIabIlIty Issues and cost

• The U S IS In the mIdst of a major
reVIew and reform of the medical
care system due to hIgh cost and
questIOnably effectIve practIces In
areas such as maternIty care

4 Sweden • Health care access for all

• ProvIdes IncentIves to Increase
bIrth rate

• BIrths occur prImarIly In the
hospitals

• Boasts very hIgh rate of attendance
to prenatal ViSItS (average 14)
conducted prImarIly by mIdWIves

• MMR 41100 000 LB

• IMR IS 5 96/1 000 LB Ranks 3rd•
10



• MORNING SESSION - CON'T

II SESSION OUTLINE II SESSION NOTES II
VII More detail about FCMC

1 Evolution • Women s movement brought
attentIon to bIrth practIces

• Increased consumer knowledge led
to mcreased demands for changes
m health care practIces

• Texts such as Chalmer s reported
research-based eVIdence for
practIces causmg countnes to
evaluate theIr current systems

• StudIes have been publIshed m
peer-revIewed Journals evaluatmg
the effect of newer technologIes

2 Barners • Institution concerns about cost
reluctance to Impose changes on
consumers or provIders unknown
Impact on polIcy and procedure

• • PrOVider reluctance to change
practIces comfortable WIth what s
known resIstance to acceptIng
effectIveness of new procedures

• Consumer lack of knowledge
about safety of new Ideas general
mistrust of medical commumty
mtImated by physIcIans and a
respon slveness to and
Simultaneous fear of fads

• Types of barriers Knowledge
skll1s attitude resources

3 Benefits • Consumer satIsfaction

• PrOVider satIsfaction

• Institutional well-bemg through the
prOVIsion of cost effective care

• Demonstrated effectiveness to
enhance maternal and mfant well
bemg without mcreasmg risk to

• either

I I



• AFTERNOON SESSION

II SESSION OUTLINE II SESSION NOTES II

vm InfectIOn control • Microbes most responsible for
pennatal mfectlon and modes of
transmiSSion

• Procedures for cleanmg
stenhzatlon etc

• Changes m pohcy regardmg
mfectlon control

• Evaluation of mfectlon rates post
FCMC

IX RIsk Assessment • A method of evaluatmg pregnant
women for medical or behavioral
factors that affect their health
status It may effect management
that IS where and by whom care IS
given

• Performed throughout the prenatal

• course and on admiSSIOn to the
birth site

• Different cntena for different
settmgs

• ReView birth center vs hospital
cnterIa

• Elicit hst of Criteria used In the
Ukrame

•

X Case study of FCMC

12

SEE APPENDIX C-DAY ONE
DISCUSS particulars of FCMC utiliZIng a
casestudy which has been previously
reviewed by some participants who will
lead the diSCUSSion Important aspects of
FCMC to be emphasized III the case study
mclude risk assessment and mfectlon
control Issues
DISCUSSion Will address
• Initial motivation for Implementmg

FCMC
• Evaluation of current practices
• Implementation process
• Barriers and how they were

addressed
• On gomg evaluation after

Implementation
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•

•

II SESSION OUTLINE

QuestIon and answer period

Summary and Closure

XI Participant orientatIOn

END OF DAY 1

AFTERNOON SESSION - CONT'D

II SESSION NOTES

EntertaIn questions from audIence utIlIZIng
Ukra1lllan resources when able

Meet WIth particIpants and OrIent to the
week s agenda, schedule and materIals
mcludmg actIon plan and use of teams to
co-teach for practIcum experIence

13
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•
DAY 2 Rzsk Assessment/Adult Leamzng Technzgues/FCMC Practzces

Learnmg ObjectIves
At the end of Day 2 the partIcIpants WIll be able to

1 dISCUSS adult leannng theory and techmques
2 IdentIfy key lIterature on the tOpIC of FCMC
3 defme and descrIbe the known pOSItive and negative llDpacts of current MCH practices
4 hst specIfic FCMC praCtices for all phases of MCH care
5 dISCUSS the approprIate use of fisk assessment uUhzmg an FCMC model of care
6 diSCUSS the mtegratlon of technology and FCMC practices for safe woman-centered maternity care

Momzng SeSSIOn

0 TIme

• 20 mltlS pre-test

• 1 hour reVIew of key hterature

• 1 hour lecture adult learnmg

• 1 hour lecture on fisk assessment and
the role of technology m FCMC

0 MaterIals

• Pre-test

• • Slides

• Overheads

• FlIp chart

• Handouts

•

TOPIC

Pre-Test

ReView of key lIterature by pamclpants utIlIzmg
articles received the mght before from faculty

II Adult Learnmg Techniques

BREAK

III Risk Assessment and me
Role of Technology m FCMC

14

TIME TEACHING
METHODS

20 Mmutes Pre-Test

60 Mmutes Handouts SlIdes

60 Mmutes Lecture Overheads

15 MIDutes

60 Mmutes Handouts Overheads
Flip chart Group
DISCUSSion



•
***Lunch Break 60 mznutes***

Afternoon SessIOn
u

0 TIme

• 1 1/2 hour lecture and demonstratIon

• 1 hour large group dlSCUSSIon

0 MaterIals

• FlIp chart

• Handouts

• SlIdes

TOPIC

II
TIME

II
TEACHING
METHODS

IV Speclfic FCMC practlces presented by pamclpants 90 Mmutes Handouts Shdes
usmg mformatlon received the prevIous day from DemonstratlOns
faculty

BREAK 15 Mmutes

• V Questlons and answers 60 Mmutes FlIp chart Group
Group dlscusslOn of FCMC practlces In participants D1SCUSSlOll
settmgs

•
15



• II SESSION OUTLINE

I Key Literature

MORNING SESSION

II SESSION NOTES

See Appendix B-Day Two

TOPICS to Include

• Care dunng the prenatal penod

II

• II Adult Learmng

I PremIse

• Care dunng labor and dehvery
IncludIng support technIques
maternal deSlres for comparnons
place and posltlon of bIrth and
maternal aCtlVIty In labor and bIrth
and the Impact of these

• Maternal-mfant bondIng at
dehvery

• Breastfeedmg at dehvery and
beyond

• Postpartum care and teachIng

• Companson of outcomes usmg
FCMC

Adult learmng IS most effectlve m an
Interactive enVIronment where the
partIcIpants dISCUSS role play create action
plans etc The adult learner must see
relevance of the matenal to hIs/her
profeSSion to be motlvated to learn It The
adult learner brmgs herlhls own expertise
and expenence to share with orhers The
adult learner has the responsibility to
I actively partICIpate m learnmg
2 adequately prepare
3 accept responsIbilIty for learnmg
4 communIcate with faculty

•

2 TechnIques • Lecture WIth audIO Visual aIdes
such as shdes or overheads

• Video

• Role play and demonstration

• Small group work

• Case srudies

• Team teach wah partICIpants

• Group diScussIon

16



• II SESSION OUTLINE

III RIsk Assessment

MORNING SESSION - CONT'D

II SESSION NOTES

See AppendIx C-Day Two

II

I PremIse Usmg specific crIterIa assesses the
pregnant woman for the hkehhood
of problems arIsmg which may
reqUIre mterventlons and Impact
outcomes and then categorIzes her
accordmgly as low or hIgh rIsk
Management deCISIOns are often
based on rIsk status

2 Purpose Different bIrth sites may use
dIfferent CrIterIa but purpose IS the
same I e to detennme m what
settmg and WIth what type of
prOVIder the woman should receIve
care and gIve bIrth

3 Tlmmg • FIrSt prenatal VISIt

• All subsequent prenatal VISItS

• On admISSIon to birth sIte

• 4 Compare settings • Out-of-hospItal settmgs

• In-hospItal settmgs

5 RISk m partICIpants settmgs • FaCIlItate dIScusSIon

• LISt rISks at partiCIpants SItes on
flIp charts

6 Risk assessment CrIterIa • LISt accordmg to partICipants m
the Ukrame

7 Compare • DISCUSS differences m natIonal
polIcy and partIcular settmgs

• Compare Ukrame and U S
CrItena

• DISCUSS changes needed to
Integrate FCMC

8 DISCUSS role of technology DISCUSS the use of ultrasound In FCMe
care as a diagnostIc tool In maternav care

DISCUSS the role of maternal hydratIOn In

• maternal and fetal well-bemg speCifically
the relatIonship to adequate ammotlc flUId
Present mformatlon regardmg

17



• SSION OUTLINE

MORNING SESSION - CONT'D

ISESSION NOTES

•

•

8 DIscuss role of technology - cont'd
1) maternal-monItored actIvities (kIck
count) to assess fetal well-being

2) provider-monitored actiVItIes to assess
fetal well-bemg such as amniotIc flUId
volume mdex (AFI) to detect low flUId and
auscultated non-stress test (NST) or
biophySical profile (BOP) dependmg on sIte
and avallablhty of eqUIpment and

3) non-mvaslVe mterventlons strategIes such
as oral or mtravenous hydratIon and
ammoscopy to check meCOnIum (when
avaI1able)as a precursor to more mvasIve
management techniques such as artIfiCial
rupture of membranes labor mductlon
and cesarIan section

DISCUSS the Imponance of chent educallon
regardmg adequate hydratIon and fetal
actIvity including performmg a fetal kId.
count

18



• II SESSION OUTLINE

IV FCMC PractIces

AFTERNOON SESSION

II SESSION NOTES

Antenatal care-promotmg self care

• patIent educatIon a key component

II

• mvolve m declSlon makmg process

• mvolve m prenatal care e g
weigh self do fetal kick counts

• mvolve slgmficant others m care

ChIldbirth PreparatIon
• educatIon decreases fear for labor

and bIrth and Increases complIance
WIth prenatal care

• Involves sIgmficant others

• opportunIty for mformal diSCUSSion
and learnmg

• OPPOrtunIty for socialIzmg With
other couples

• • a vanety of formats avallable

Labor management and support

• necessary for natural chl!dbirth

• usually provIder or nurse at
bedSIde and offenng active support

• promotes maternal aCllvity

• encourages oral flUIds

• utIlIzes mtermIttent fetal
morutonng

• facIlItates faster labor and bIrth

• no enema or pUbIC shave

Management of bIrth

• mmlmal analgeSia

• movement and posmon changes
promoted

• calm qUIet enVIronment

• • mamtam penneal mtegmy

19
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•

•

AFTERNOON SESSION - CONT'D

1=1SE=S=SI=O=N=OUT=L=INE=======::::::!.!:::IIS=ES=S=IO=N=N=OT=E=S======::II

IV FCMC Practices -cont'd
• baby on maternal abdomen at birth

• support persons of maternal chOice
present may mclude Siblings

ImtIatIon of breastfeedmg
• baby to breast Immediately after

bIrth

• IDlIDmal external stImulatIon to
mother and baby

• allow ample tIme to suckle

• offer mstructIon and support

Infant care
• provIde at bedSide and teach

sImultaneously

• actlve partICipatIOn by mother

Postpartum care and teachmg
• mteractIve techmques

• mcreases success at breastfeedmg

• mclude mother and baby care

• mItiate family planmng

VI QUestIOns and Answers

END OF DAY 2

20



•
DAY 3 Chanfle Theory and the InteeratlOn ofFCMC

Learmng Objectives
At the end of Day 3, the participants! will be able to

1 dIScuss and critique adult teachmg and learmng techniques used In prevIous day Is sessIOn
2 list and define consumer, mstItutlOnal and provider barners to FCMC
3 list components of change theory
4 develop solutIOns to Identified barners to FCMC utlhzmg change theory
5 dISCUSS the accepted method of infectIOn control utlhzmg an FCMC model of care
6 diSCUSS the transItIon from the least to most mvaslve management techmques In obstetncal care

and the relationship to FCMC

Morning SessIOn

• 40 mmutes group evaluation and diSCUSSIon
• 30 mmutes small group work
• 30 mmutes large group work
• 40 mmutes lecture
• 20 mmutes large group work

TOPIC

II
TIME

II
TEACHING
METHODS

• Evaluate leachmg technIques 20 Mmutes DISCUSSIon Fhp chan
Re-onem to acnon plan Acnon plan

II ReView FCMC matenal to date 20 Mmutes SlIdes Overheads FlIp
chans

III Group Idennfied 30 Mmutes Small group work
barrIers to FCMC utllIzmg case studies

IV List and diSCUSS barrIers 30 MInutes Large group work LIS!
on flip chan

BREAK 15 Minutes

V Change Theorv and use m the Chmcal Setung 40 Mmutes Lecture overheads
clImcal examples

VI Change Theory and IdentIfied FCMC Bafflers 20 MInutes Large group work

VII ReVIew RISk Assessment and Infection Control 20 Mmutes Lecture Overheads
Handouts

•
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•
0 Time

•
•
•

0 Matenals •
•
•
•

***Lunch Break 60 Mmutes***

Afternoon SessIOn

45 Mmute Lecture/Demonstratlon
45 Mmute Small Group Work
90 Mmute Large Group Work

FlIp chart
Ultrasound Fetoscope Amnioscopy (as available) Fetal Kick Count Chart
Handouts
Action plan

•

•

TOPIC

II
TIME TEACHING

MATERIALS

VIII Teach/remforce flUId dynamics and use of fetal 45 Mmutes Lecture
kick count AFI NST BOP amnioscopy DemonstratIOn Tools

IX Participant use of equipment and charts 45 Mmutes Ultrasound fetal kick
chart fetoscope ammos
~copy (as avaIlable)

BREAK 15 Mmutes

X DISCUSSion Q&A about techniques 30 Mmutes

Xl Site-specific work on Actlon Plans 60 Mmutes

END OF DAY 3
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• II SESSION OUTLINE

MORNING SESSION

II SESSION NOTES II

I ReView of Teachmg Techmques
I Purpose

2 Format

• Address the trammg of tramers
aspect of the course

• FacIlItate Identification and
diSCUSSIOn of pros and cons of
various methods

• DISCUSS specifically the
effectiveness of particular methods
for use With FCMC tralmng

• Re-onent to action plan

• Large group diSCUSSIOn

• Role play or demonstration as
appropnate

•
II ReView of Matenal to date

I Purpose

2 Format

•
•
•

ReView content offered to date

FaCIlItate mtegratlon of concepts

Large group diSCUSSIon

III Barriers to FCMC (group IdentIfied)

• ReView With penment AValdes

See AppendIX A- Day Three

• Form three groups With leaders

• One case study per group

• One case study each for proVIder
mstltutlon and consumer-based
barrIers

• Each group to Identify barners and
prepare to present and diSCUSS With
the large group

• Differentiate between barners of
knowledge skills attitude and
resources

•
IV Large Group PresentatIOn and diSCUSS group process

•

•

LIst barners accordmg to
mstltutlon prOVider consumer

Identify as knowledge skills
resource or attitude-based



• II SESSION OUTLINE

MORNING SESSION - CONT'D

II SESSION NOTES II
IV Large Group PresentatIOn and diSCUSS group process
- cont'd

• DISCUSS process of Identifymg
barriers

• Evaluate the excerclse

V Change Theory m the Chmcal Settmg

1 Lewm s model • Three stages of change

•

•

2 Remkmeyer s model

24

A Unfreezmg purpose IS to create
diseqUilIbnum often accomplIshed by
comparmg groups

B Movmg purpose IS to begm to
mcorporate new behavlOrs very Important
to be sensItIve to feelmgs and reactIons

C Refreezmg purpose IS to stabilIze the
change and mtegrate new practices

• Other slgruficant aspects
- recogrnze allIes and adversanes
- know your change well
- tImmg IS Important

• Seven stages of change

A Develop need and deSire to change

B Develop change relatIonship between
agent and clIent system

C Clanfy problem need or objectIve

D Examme alternative routes and tentative
goals and mtentions of actions

E Transform mtentions mto action

F StabIlIze

G Termmate relationshIp between change
agent and chent

• Other sIgmficant factors
- may not happen In order
- reqUIres momtonng throughout



MORNING SESSION - CONT'D

• II SESSION OUTLINE II SESSION NOTES II

3 ResIstance to change • PosItIve effect of reSIstance IS to
force clanty of purpose and results
of the change

• May mdlcate Inadequate problem
solving and decIsIOn makmg
processes

• Should be seen as a dlagnostlc
symptom and cause Identified

• Reasons are multiple and vaned
including cost time perceIved
threat vested Interests fear of
fal1ure selective perceptIon and
retention

4 ConflIct resolution • ConflIct may be between
IndiViduals or groups

• ConflIct reflects value systems

• May be due to a lack of clanty

• • ReqUIres open and honest dialogue
to resolve

• May Involve mediation or
confrontatIon

UtIlIZe a case study to demonstrate
apphcauon In the clImcal semng

VI Change Theory and Identified Barriers Group exercise to demonstrate the
UtilIzatIon of change theory to address
IdentIfied bamers to FCMC Includmg
IdentIfymg different approaches to change
dependmg on bamer type

• DISCUSS as a barner to FCMC with
ApphcatIon to Sites

•

VII AddItIOnal RISk Assessment

25

•

•
•

ReView purpose and content of nsk
assessment and InfectIon Control
Matenals

DISCUSS use at participants sites

ReView mfecuon control matenal



• II SESSION OUTLINE

AFTERNOON SESSION

II SESSION NOTES II

vm Use of Ultrasound for AFl, Auscultated See AppendIx B Day Three

• Use ultrasound to demonstrate
checkIng NST, fetal kick counts,
ammoscopy pockets of ammotIc
flUid

• Teach method for auscultated non
stress test

• Demonstrate fetal kick count and
diSCUSS usefulness

• Participants will work WIth all
eqUipment and tools until
begInnIng level of understandIng
demonstrated

•
• ContInue to reInforce flUid

dynamICS maternal hydration
dIrectly affects fetal hydration and
well-bemg Ammotlc flUid level
can alter meCOnIum status as well
as activity level Maternal
perception of fetal aCtiVIty often
first mdlcator of compromised
fetus

• Intervention with decreased fetal
activIty begIns WIth hydratIon of
the mother and re-evaluatlon AFl
useful as IndIcator of fetal
response to non-InVaSIve
mterventlon of hydration If
decreased AFI may view
membranes with ammoscope If
eqUIpment available and cerVIX
adequately dIlated Followmg a
course of non-mvaSIve
management as a first step can
decrease cesanan sections and thus
reduce maternal and fetal
morbidity and mortality

•
26

• Auscultated NST IS pOSSIble
without a functlomng fetal
momtor ThIS can augment deCISIon
makmg towards mterventlon/no
mterventIon dependmg on
outcome If equipment available
a biophySical profile (BOP) can be
done by checkmg fetal breathmg
activity fleXIOn and add scores to



• 11 SESSION OUTLINE

AFTERNOON SESSION - CONT'D

II SESSION NOTES il
vm Use of Ultrasound for AFI, Auscultated - cont'd AFI and NST Two pOints are accorded

each category with a possible score range
from 0-10 A BOP score greater than 6 IS
reassurmg

•

•

IX Question and Answer Peraod

X ActIOn Plan

END OF DAY 3
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•

•

•

partIcipants WIll demonstrate some
understandmg m all techruques
demonstrated

Two SIte-specIfic groups With
leader

Begm aCtIon plan based on
matenal to date mcIudmg
- current poliCies and procedures
- perceIved barrIers
- plan to begm change among all
three groups mStItutIOns
provIders and consumers
- IdentIfication and categonzatlon
of areas of change as knowledge
sIalls, attItude or resources



•

•

•

DAY 4 Evaluatzon

Learnmg ObjectIves
At the end of Day 4, the participants will be able to

1 demonstrate five ways to make therr tramlng more effectIve
2 describe the components and ratIOnale of evaluation
3 describe more than one evaluatIOn technIque
4 define worhmg models of evaluatIOn plans for a variety of settIngs
5 descnbe the purpose and Importance of consumer mvolvement In evaluation
6 describe more than one method of consumer Involvement In evaluation

Momzng SesSIOn

0 Time

• 45 mmute exercise

• I lh hour lecture / case study on evaluation

• 1 hour small group work

• If2 hour presentation of large group work

0 MaterIals

• Case study

• Overheads

• Fhpchan

• Handouts

TOPIC TIME

I
TEACHING

IMETHOD

I PelVIC exam 45 Mmutes ExerCise

Role Play Skills Practice 30 Mmutes DISCUSSion Handout

II Evaluate teachmg techniques of prevIOus day 30 Mmutes Overheads

III Evaluation

IV Case study of evaluation technique 30 Minutes Case Study Fhp chart

BREAK 15 MInutes

V Develop practice evaluation plans for inStitUtions 60 Minutes Small Work Group
prOVIders consumers Handouts Flip chart

VI Share plans With large group 30 Minutes Large Group
DIscussIOn Flip chart
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•
o TIme

***Lunch Break 60 Mznutes***

Afternoon SessLOn

• 112 hour large group dIscussIOn
• 1/2 hour lecture
• 112 hour role play
• 45 mm sIte specIfic group work

o Matenals • Overheads
• Case Study
• Sample evaluation plans
• Fhp chart
• ActIOn plans

•

•

TOPIC TIME TEACHING
METHOD

VII Large group dIscussIon of shared plans 30 Mmutes Fhp chart Practice
Plans

VIII Consumer mvolvement 30 Mmutes Lecture Overheads

IX Focus group dIScussIon WIth demonstration of 30 Mmutes Role Play
practice focus group mvolvmg partIcIpants

BREAK 15 Mmutes

X Site-specific work on action plans 45 Mmutes Site-specific group
work on Action plans
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• II SESSION OUTLINE

I PelvIc Exam ExerCise

MORNING SESSION

II SESSION NOTES II

n ReView Teachmg Techmques of PrevIous Day
• Small group work

• Action plans

• ReView of handout on tipS for
effective trammg

ill EvaluatIOn See AppendIX A-Day Four

1 Purpose • Determme If project goals
achIeved

• Evaluate effectiveness of a change

• Influence future direCtlOn of an
Imtlatlve

• Validate for mtemal communIty

• Validate for broader commumty

• 2 Techniques • WrItten questlonnalre or survey

• In-person mtervlew

• Pre- and post-tests

• Focus groups

• On-site review

•

3 Companson of techmques

30

•

•

Questlonnalre
- easy to admmlster
- low cost
- easy to deCipher results
- offers many avenues for
distrIbution
- able to validate results
- lacks mterpersonal component-
best suited for quantltatlve
measures
- can have poor return rate
Interviews
- more difficult to conduct
- higher cost
- reqUIres more time and personnel
use
- less available
- may be quantified or qualified for
evaluation and validation



• SESSION OUTLINE

MORNING SESSION - CONT'D

ESSION NOTES

3 Companson of technIques - cont'd
• Pre- and post-test

- commonly used for companson
- low cost and personnel use-
easl1y produced and admUllstered
- may evaluate effectIveness over
tIme
- quantItatIve only

• Focus groups
- higher cost
- personnel and labor mtenslve
- values personal encounter
- pnmanly qualItatIve

• IV Case Study of EvaluatIOn Plan
Utihzmg FCMC Project Indicators

• On-sIte revIew
- higher cost
- reqUIres more tIme and personnel
- adds objectIve evaluatIon
component
- can be validated
- adds mterpersonal component

See AppendIX B- Day Four
Use case study to discuss and demonstrate
an evaluatIon technique and plan

V Develop Evaluation Plans for Consumer, InstItutIOns and Providers
• Three small groups

• Type of plan and target assigned

• Develop practIce evaluation plan
utIhzmg project crltlcal mdlcators

•

VI Share Plans
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• Present plans to large group



• AFTERNOON SESSION

II SESSION OUTLINE II SESSION NOTES II
VII DISCUSSIOn of Practice Plans • FacIlitate group dlscusslOn/

cntlque of practice plans

vm Consumer Involvement

1 Purpose • Evaluate need from consumer
perspectIve

• Increase IdentificatIon With change

• GUide effectiveness and alteratIons

2 Pros/cons • Pros
- IdentIfies needs more accurately
- enhances potentIal for acceptance
- enhances ultimate success of
mterventlOn

• Cons
- tIme consummg
- may encumber process WIth

• addmonaI mformatIon

IX Focus Groups

I Purpose • To dISCUSS a particular
topiC m an open-ended
manner which faCilitates
diSCUSSIOn while
addressmg certam
questIons

2 Method • FacIlItator-led

• May be audiO or Video taped

• Open ended questIons or tOpiC
directed

3 EvaluatIon • QualItatIve evaluatIon techmques

• May mclude wrmen quantItative
section

X Action Plans • Site-specific groups

• Form site speCific evaluatIon plans

• for each site utihzmg the FCMe
project cntIcal indicators
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•

•

•

END OF DAY 4
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• DAY 5 Adgptatlon ofFCMC mto Vanous Settlngs

LearnIng Objectives
At the end of Day 5, the partIcIpants WIll be able to

1 differentlate between a tramer and preceptor
2 demonstrate the possessIOn of the necessary knowledge, skIlls and motivatlon to mtegrate FCMe mto a

vanety of settmgs
3 Identlfy and artlculate remammg barrIers, partlcularly attltudmal to FCMC
4 IdentIfy strategIes to address and facIlItate removal of all remammg barners

Mornzng SesslOn

0 TIme

• I hour dISCUSSIon

• 2 hours of role play

0 Matenals

• Handouts

• FlIp chart

• Props for Role Play as AvaIlable

• Cimical SkIlls lIst

•

•

II

III

TOPIC

General diSCussion/evaluatlon of the weeks
mformatlon and teachmg technIques Onent to the
clImcal expenence of the next week DISCUSS
dIfferences between tramer and preceptor Address
remammg questlons and answers

Role play demonstration

BREAK

Separate group role play

34

TIME

60 Mmutes

30 Mmutes

15 Mmutes

90 Mmutes

TEACHING
METHODS

All old matenals
FlIp charts
Overhead
Handouts

ClImcal skIlls lIst

Props as appropnate

Props as appropnate



• ***Lunch 60 Mznutes***

Afternoon SessIOn

0 Tune

• 2 hours role play

• 30 mmute questlon and answer penod

• 20 mms wntten evaluatIon

• 20 mms post-test

0 Matenals

• Props as appropnate

• Posl-test

TOPIC I TIME
II

TEACIllNG
METHODS

IV Role Play 90 Mmutes Props as appropnate

V QuestIon and answer penod 30 Mmutes Large group
dlscusslOn• VI Wntten evaluatlon of dldactlc 20 Mmutes Evaluatlon form

VII Post-test 20 Mmutes Post-test

Complete ActlOn plans As Needed

•
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• MORNING SESSION

SESSION OUTLINE SESSION NOTES

I Large Group Meetmg • Evaluate prevIous days teachmg
techruques

• Differentiate between tramer and
preceptor

• Questlon and answer penod for
dldactlc

• Introduce/onent to chmcal week

• Onent to matenals for week 2

n Role Play Demonstration See AppendIX A-Day FIVe

• Bnefly diSCUSS role play

• Volunteer participant and staffrole
playa scenario

• Players dISCUSS their dynamiC

• • Observers diSCUSS their reactIons

m Role Play • Vanous groups are formed

• Scenanos for all settings of care
are role played

•
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• II SESSION OUTLINE

AFTERNOON SESSION

II SESSION NOTES II

IV Role Play

V QuestIOns and Answers

•

•

Contmue until all partIcIpants have
role played all care settmgs

Address all final questions for thIS
component

VI Written EvaluatIon

VII Post-test

See AppendIX B-Day FIve

• Wntten evaluatIon of dIdactIc
component

See AppendIX C-Day FIve

• All partIcIpants complete post-test

•

•

ActIOn Plans

END OF DAY 5 AND WEEK ONE
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• Spend addItIonal tIme completmg
aCtIon plans as needed



•

•

•

APPENDIX A



•

•

•

FAMILY-CENTERED MATERNITY CARE
Developed by JudIth Rooks, CNM, DrPH

FamIly-centered maternIty care IS care desIgned to meet the InformatlOnal,
socIal, emotIonal, comfort and support needs of normal pregnant women
(those wIthout senous comphcatlOns or co-eXlsting dlsease) and theIr faffilhes
dunng pregnancy and chIldbIrth FamIly-centered maternIty care
emphasIzes educatIon and preparatIon to enable the pregnant woman to
take a knowledgeable, active role In promotIng her own health and that of
her fetus and baby, encourages Involvement In the pregnant woman's famIly
members or other persons of her chOIce In her preparatIon for chIldbIrth
and motherhood and InVItes theIr SupportIve presence dunng labor and
dehvery, avoIds unnecessary use of InvaSIve, uncomfortable and/or
restnctIve procedures, manages bIrth as a process requIrIng cleanlIness but
not stenhty, encourages women to be actIve dUrIng labor--to SIt up, walk,
assume whatever pOSltlOn IS comfortable, change pOSItIons frequently,
aVOIdlng the SUpIne and lIthotomy pOSItIons and SupportIng women to
assume squatting or semI-uprIght pOSItIons dunng second stage contractions,
provIdes skIn-to-skIn contact between the mother and newborn ImmedIately
after the bIrth, and supports breast feedlng and roomIng-In



•

•

•

~ ........

Tec1IDt~ Report

Consensus was reached by all present that the followmg 14 behavIors, In composIte,

represent a solId backbone for a FamIly Centered MaternIty Care Program, m some cases

they represent new behavIOrs or dlScontIDuatIon of old behavIors, m other cases they

represent modIfIcation to or strengthemng of eXISting behaVIOrs

1 The acceptance of the famIly centered materruty program

2 Early and continuous breastteedmg

3 DISCrImmatIon In the medIcal indIcations for C/SectlOn

4 A hberal polIcy for vagmal buths after C/SectIon

5 DISCrImmatIon m the medIcal mdicatIons for continuous electroruc fetal heart rate
momtormg

6 DISCrImmatlOn m the mdicatIons for epIsIotomy for delIvery

7 DISCrImmatIon m the medIcal mdicahons for mductIon of labor

8 Importance of maternal awareness, control, and sense of accomplIshment for
chIldbIrth

9 The active particIpatIOn m health care deCISIOns by mothers and famIlIes

10 The active particIpatIOn and support m labor and delIvery by both the famIly and
the staff

11 Ambulatlon m labor

12 The discontmuatIon of the routme use of enemas m labor

13 The discontmuatIOn of routme shavmg of the penneum

14 MInlmal separatIOn of the mother and the newborn



Consensus was also reached on the followmg achvities related to the successful

• ImplementatIon of tlus farmly centered matermty care program,

1 StrategIes to optmuze Its successfullIDplementation

2 The estabhshment of a numencal performance benchmark for each behaVIOr
(AppendIX 1)

3 The establIshment of evaluahon tools for measurmg performance (AppendIX 2, 3)

4 The estabhshment of a contmuous Improvement feedback mechamsm to use the
companson of performance measures to estabhshed benchmarks, to dIrect strategtes for
reward and/or change (AppendIX 4)

•

•



•

•

•

APPENDIXB
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WHO appropriate technology for birth reVISIted

•

•

In August 1985 The Lancet publIshed the WHO recommend
anons for buth m an artIcle entItled ;Appropnate technology
for bU1h TIns publIcatIOn followed the appearance In the

• year of the WHO book. Havmg a Baby In Europe whIch
"1bed the current status of ctuldblrth care In Europe Both

these publJcauons resulted m controversy as to therr valJdIty In
many. 1f not most. parts of Europe as well as m other regions
thts controversy connnues

Quesnons such as How were the pubbcanons amved at?
How representatlve are therr contents? Are these bIased 'hb-
er3.l v"w -uld, most un."" ..tULly how v.c co these reeOIT

mendanons match up to research findIngs?

Development of the WHO recommendations for bIrth

The Umted Nations declared 1979 as the InternatIonal Year of
the Child At the RegIonal Commlttee for Europe m that year
concern was expressed over a nwnber of ISSUes mcludmg the
rapidly expandIng technology bemg apphed to bIrth With Its
asSOCIated nSlng costs the doubhng or even triplIng of the cae
sarean section rate wluch took place In the 19705 the questIon
of whether thts was associated With the increasing use of elec
tromc fetal heart rate momtonng the Increasmg demands from
women s groups to resume control over theIr bIrth expenences
and the poorly understood lneqult1es relanng to pennatal mor
tallty (Wagner 1991)

The outcome of thIS debate was a deCISIon by the WHO to
undertake research mto pennatal servIces and to develop
recommendatIOns for appropnate technology for bIrth

A senes of events followed The first was the estabhshment
of a multldlsclphnary IS-member pennatal study group TIus
,.- -onsted of representatives from obstetncs paedlatncs nurs-

'llIdwlfery epidemIology and statistics health admlnls
haLlon SOCIology psychology anthropology economics and

Correspondence Prof BChalmers Dept of Psychology Umversltyof
the WItwatersrand Pnvate Bag 3 WITS 2050 South Afnca

consumer groups Meenng at least once a year as a full group
and more frequently m subgroups the team mvestIgated the
aV3.1lable hterature the pennatal serviCes m 23 of the then 32
WHO-Europe member states mother-mfant contact pracnces
m a detalled study of ten representanve member states and
alternate (meanmg outside of the fonnal health care system)
penn~tal servIces mEurope as well as m the USA and Canada
(Wagner 1991)

Debate and eventual consensus between the members of the
tearn resulted mHavmg a Baby m Europe (WHO 1985) TIns

1 __ e..l ~ _ "') "vade w 'leI ,,,:uaJ. dQ'lIl Sel Vjee~ zn
Europe Searchmg for Better ChIldbirth (WHO 1985) was
auned at the acadenuc reader

The second major step In the process followed the orgams
atlon of Buth Conferences These were nanonal conferences
deSigned to debate the apphcablltty of the recommendatIons of
the WHO books to a countty These conferences have almost
always mvolved profesSionals and consumer groups as well as
non-govermnental orgarnzanons and the media. To date 43 con
ferences have been held In 23 European member states as well
as In the USA Canada AustralIa and China (Wagner 1991)

The bU1h conference movement led to three major inter
regIonal meetIngs These combmmg In partIcular the WHO
areas of Europe and Amenca covered appropnate technology
for pregnancy for bIrth and for after the birth These confer
ences always Involved multldlsclplmary representatIOn and
reqUired partIcipants to submit theIr papers well m advance to
enable translation and CirculatIon before the meeting At the
conference Issues were debated until consensus was reached
The outcome of these debberatlons was pubhshed In the Lan
eet (WHO 1985)

How valid are these recommendatIOns?

There IS no doubt that much delIberation research and dIS
cusslOn went Into the development of the WHO recommend
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710 COMMENTARIES

Table 1 WHO recommendations for birth classified accordmg to Chalmers et aJ (1989)

1

j

1

1
1,

WHO Recommendanons

The well bemg of the new mother must be ensured through free access
of a chosen member of her fanuly dunng birth and throughout the
postnatal penod In additIOn the health team must proVide
emotional support

Women must participate m deCISions about their birth expenences

The healthy newborn must remam with the mother whenever poSSible

Immediate breast feedmg should be encouraged even before the
mother leaves the delivery room

There IS no Justification to have a caesarean section rate of higher than
10-15% Vagmal delivenes after a caesarean section should be
encouraged

Electromc fetal monl!onng should not be routine

There IS no mdlcauon for shavmg pubiC h3.lr before delivery

There IS no mdlcatlon for routme enemas before dehvery

The dorsal hthotomy poslUon dunng labour and delivery IS not
recommended Women must deCide which position to adopt for
delivery

Systemauc use of episiotomy IS not Justified

induction of labour should be reserved for speCific medical
indications t :

The routme admmlstratlon ofanalgesic or anaesthetic drugs should be
aVOided

Artlficlal early rupture of membranes as a routme process IS not
Justifiable

atlons for appropnate technology at bmh Nevertheless some
questlons persist How valid are these recommendations? How
representatlve were the participants m the vanous conferences
and research teams? Is It not poSSible If not probable that mdl
vlduals wlllmg to partiCipate m such meetlngs and acttVltles
would have an mterest m changmg the system and would be
btased? Most tmportant how well do the recommendatlons
match up to research findings?

The recent pubhcatlOn by Chalmers et al (1989) encom
passmg a careful scrutmy of randomized control tnals of pen
natal technology allows these questlons to be answered This
two volume tome contains many reviews of great value but of
particular relevance here are the four appendices These !1st the
fOnTIS of pennatal technology that (a) reduce the negative out
comes of pregnancy and chIldbmh (b) are promising but
require further evaluatlon (c) have unknown ~ffects and
require further evaluatIOn and (d) should be abandoned In the
light of the avaIlable eVidence

The WHO recommendations for appropnate technology for
birth are exammed In Table I In tenTIS of their claSSificatIOn by
Chalmers et al (1989) This appendiX deals only With the
speCific birth technology recommendations and does not
assess the general recommendations regardmg pennatal health
care policy and the setting of policy

Chalmers et al (1989)

Enhanced SOCial and psychological support from care givers reduces
negative outcomes leaving women unattended dunng labour
should be abandoned

Fallmg to mvolve women In deCISions about their care should be
abandoned

Separating healthy mOthers and babies routmely should be
abandoned

Unrestricted mother-mfant contact after delivery and unrestricted
breast feedmg reduce breast feeding f3.llure

Repeating caesarean section routmely after prevIOUS caesarean
section should be abandoned (There IS httle Improvement 10

outcome With rates above 7% )

Routine contmuous momtonng of fetal heart rate Without fetal scalp
blood samphng should be abandoned

Shavmg the penneum roUtinely should be abandoned

Admmlstenng enemas or supposltones rouunely should be
abandoned.

Restricted maternal posItion dunng labour and dehvery should be
abandoned Upnght versus recumbent pos!Uon durmg first and
second stage reduces negative outcome

Perfomung episiotomy routinely should be abandoned

Inducmg labour routmely at less than 42 weeks gestanon should be
abandoned

Prescnbmg sedatives or tranqUilizers roUtinely should be abandoned

Ammotomy to augment spontaneous labour appears promising but
reqUires further evaluation

The recommendatlons of the WHO for appropnate tech
nology at birth developed through survey research dIscusston
and debate are strongly endorsed by the findmgs ofcarefully
controlled and cnucally evaluated randomized control tnals
The recommendations proVide sound gUidance for those pro
vldmg pennata! care

Beverley Chalmers
Consultant

World Health OrganzzaclOn
Regional Office for Europe
Maternal and Chzld Health

8 Scherfigsve;
DK 1200 Copenhagen

Denmark

References

Chalmers I Enkm M & Klerse M J N L (eds) (1989) Effective Care
dUring Pregnancy and BIrth Vol I & II Oxford Umverslty Press
Oxford

Wagner M (1991) Appropnate pennata! technology of havmg a baby
10 Europe In From Research to DeCISIon Makin!? WHO Geneva
1991

WHO (1985) Appropnate technology for buth Lancet d, August 24
436-437

! lf~

-__ I11!1!!_!!!!!!!!!!I!!!!!!!!.&!!!!!_!I!!!!!~Il!!!!!!!!!!!!.!!J!I!!!!!!!!!!!!!!!!!~,I!!!..,.!!'!I!IIII!~"511lkP_!IlI«"a!,g!!!l!!!l~1II!.1!~!IIIII!@~_!I!e!'ll.!_!!le!!iJ~l£!l~l!1!@!X~:!lQ!t!!!!t.-C!!!£l!j!l!&£tS1!!!!!!J!2£1!;lII!&!lIlt I",..,...BII}I,1I2.1I1LIJI£.'••••••1211.'



410 I Tables

Chapter

Table 6 Forms of care lIkely to be meffectlve or harmful

Ineffectiveness or harm demonstrated by clear eVidence
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46

46
46
47
47
47
48
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CARE AFTER CHILDBIRTH

Table 6 contmued
Forms of care likely to be Ineffective or harmful

Oral prostaglandms for cerVical npenlng

Oestrogens for cerVical npenmg or for mductlon of labour

Oxytocm for cerVical npenmg before mductlon of labour

TECHNIQUES OF INDUCTION AND OPERATIVE
DELIVERY

Sodium bicarbonate for asphyXiated babies

Routme restriction of mother-mfant contact

Routme nursery care for ,babies an hospital

Antenatal Hoffman's exercises for mverted or flat mpples

Antenatal breast shells for mverted or flat nipples
Limitation of suckhng time for breastfeedmg

Nipple creams or omtments for breastfeedmg mothers

Routme supplements of water or formula for breastfed babies
Samples of formula for breastfeedmg mothers

Encouragmg flUid Intake beyond demands of thirst for breastfeedmg
mothers

Combmed oestrogen-progesterone oral contraceptives for breastfeedmg
mothers

Test welghmg of breastfed mfants
Witch hazel for rehef of penneal pam
Addmg salt to bath water for permeal pam

Antiseptic solutions added to bath water for penneal pam

Hormones for rehef of breast symptoms 10 non breastfeedlllg mothers
Bromocnptme for rehef of breast symptoms m non breastfeedmg

mothers

•

12
12
12

13
14

22
23
24
24

36

29
29

6,15
46

30
30
31

32
32
32

33

SCREENING

PREGNANCY PROBLEMS

Dietary restriction to prevent pre eclampSia
Antenatal breast or nipple care for women who plan to breastfeed

ACTH for severe vomltJng of pregnancy

Dlethylstllboestrol dUring pregnancy

External cephahc version preterm to aVOid breech presentatIOn at bmh

Elective dehvery for prelabour rupture of merrbranes preterm
\

Ethanol to stop preterm labour

Progestogens to stop preterm labour

PROBLEMS IN CHILDBIRTH

Contraction stress cardlotocography to Improve perinatal outcome

Nipple simulatIOn test cardlOtography to Improve permatal outcome

Non stress cardlOtocography to Improve permatal outcome

BASIC CARE

Glycerol Impregnated catgut for repair of penneal trauma

CHILDBIRTH

J Routine enema m labour

J Routine pubic shavmg m preparation for dehvery

J ElectrOnic fetal mOnltormg Without access to fetal scalp samphng dUring
labour

Prophylactic mtrapartum amniomfuslOn for ohgohydramnlos
Rectal exammatlons to assess labour progress

Requmng a supme (flat on back) posmon for second stage of labour

Routme use of the hthotomy posltJon for the second stage of labour

Routine or hberal episiotomy for bmh

Ergometrine mstead of oxytocm m third stage of labour
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Table 5 contznued

Forms of care unhkely to be benefiCial

39
41

44

39
39
39

42

44
44
45
45
45

45

45

45
46
46
46
46

46

47
50

CARE AFTER CHILDBIRTH

Mechanical methods for cervical ripenIng before InductIOn of labour
Relaxm for cerVIcal rlpenmg before mductlon of labour

Nipple stimulation for cervical ripenIng before Induction of labour
Extra amniotic Instead of other prostaglandIn regimens for cerVICal

rlpenmg

Instrumental vagmal delivery to shorten second stage of labour
Routme exteriorization of the uterus for repair of uterine mCISlOn at

caesarean section

TECHNIQUES OF INDUCTION AND OPERATIVE
DELIVERY

•

SIlver nitrate to prevent eye mfectlon 10 newborn babIes

Elective tracheal intubation for very low birthweIght Infants who are
not depressed

Routine suctlonlng of newborn babIes

MedIcated bathmg of babIes to reduce mfectlOn
Weanng hospItal gowns 10 newborn nursenes

Restnctlon of slblmg VISits to babIes 10 hospital

Routine measurements of temperature, pulse, blood pressure, and fundal
heIght postpartum

Llmltmg use of women's own non prescnptlon drugs postpartum In

hospital

Admlnlstenng non prescnptlon symptom reltevIng drugs at regularly set
mtervals

NIpple shIelds for breastfeedmg mothers

Swltchmg breasts before babIes spontaneously termmate the feed
Oxytocm for breast engorgement 10 breastfeedmg mothers
AntibIotics for locahzed breast engorgement (milk stasIs)
Dlscontmumg breastfeedmg for localtzed breast engorgement

(mIlk stasIs)

Combmatlons of local anaesthetICS and topIcal steroIds for relief of
perineal pam

Relymg on these tables without refernng to the rest of the book

•

29
29

31,35
31
31
32
32
32
32
32

32
32

38

34
34
34
34
35

35
35
35

37
37,41
37
38

Chapter

Routine withholding food and drink from women In labour
Rouune Intravenous infUSIOn 10 labour

Routme measurement of Intrauterme pressure wIth oxytocm

admmlstrauon

Face masks dUring vaginal examinations

Frequent scheduled vaginal exammauons 10 labour

Routine dIrected pushmg dUring the second stage of labour

Push109 by sustamed bearing down dUring second stage of labour

Breath holdmg dUring the second stage of labour

Early bearmg down dUring the second stage of labour

Arbttrary hmltatlon of the duratIOn of the second stage of labour

Ironmg out' or massagmg the permeum durmg the second stage of
labour

Routine manual exploration of uterus after vagmal dehvery

Table 5 contmued

Forms of care unhkely to be beneficial
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CHILDBIRTH

PROBLEMS DURING CHILDBIRTH

Biofeedback to relieve pam 10 labour

Sedatives and tranqulllizers to relieve pam 10 labour

Caudal block to relieve pam 10 labour
Paracervlcal block to reheve pam 10 labour

Intrapartum X ray to diagnose cephalopelVIC disproportion
DiagnOSing cephalopelvIc disproportion without ensuring adequate

uterine contractions

Relaxm for slow or prolonged labour
Hyaluronidase for slow or prolonged labour

Delivery of a very preterm mfant without adequate faclhtles to care for
an Immature baby

Elective forceps for preterm delivery

Routine use of episiotomy for preterm birth

Trial of labour after prevIOus claSSical caesarean section

Manual exploration of the uterus to assess prevIOus caesarean section
~car

•

~
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14

15

15

17
17
17

19

19

I3

13

22

22

23
23

20
20
20
20
21

22

23
24
24
24

Chapter

PREGNANCY PROBLEMS

•

CalcIUm supplementation for leg cramps

Screenang for and treatment of candldal coloJllzatlon without symptoms

Screemng for and treatment of Trichomonas cololllzation without
symptoms

Bed rest for threatened miscarriage

DlazoXlde for pre eclampSia or hypertensIOn In pregnancy

DIUretics for pregnancy mduced hypertensIOn

Hospitalization and bed rest m twan pregnancy

Cervical cerclage for multiple pregnancy

Routine caesarean section for multiple pregnancy

Routane screenmg for mycoplasmas dunng pregnancy

Caesarean section for non active herpes Simplex before or at the onset
of labour

Elective delivery before term m women with otherWise uncomplicated
diabetes

Elective caesarean section for pregnant women with diabetes

Dlscouragmg breastfeedang an women with diabetes

Prohibition of oral contraceptives for diabetic women

Vagmal or rectal exammatlon when placenta praevla IS suspected

X ray pelVimetry to diagnose cephalopelVIC disproportion

Computer tomographIC pelvimetry to predict cephalopelVIC
disproportion

Liberal use (pretnal of labour) of caesarean section for macrosomia

AmnIOcentesIs for prelabour rupture of membranes preterm

Prophylactic tocolytlcs With prelabour rupture of membranes preterm
Regular leucocyte counts for surveillance an prelabour rupture of

membranes

Betamlmetlcs for preterm labour In women with heart disease or diabetes
Hydration to arrest preterm labour

Dlazoxlde to stop preterm labour

Table 5 I 407
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11

8,12
10
10
10
10

10
11
11
11
11
11
12

6
6

6

3
3
5
5
6

3

3

2

Chapter
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SCREENING
Routine use of ultrasound for fetal anthropometry an late pregnancy

Usmg oedema to screen for pre eclampSia
Cold pressor test to screen for pre eclampSia
Roll over test to screen for pre eclampSia
Isometnc exercise test to screen for pre eclampSia
MeaSUring unc aCid as a diagnostic test for pre eclampSia

Screening for 'gestational diabetes
Routme glucose challenge test dunng pregnancy
Routine measurement of blood glucose dunng pregnancy

Insulin plus diet therapy for 'gestational diabetes'

Diet therapy for gestational diabetes'
Routine use of Doppler ultrasound screemng m all pregnancies
Measurement of placental protems or hormones (mcludmg oestnol and

human placental lactogen)

BASIC CARE
Reliance on expert opinIOn Instead of on good eVidence for deCISions

about care
Routinely involving doctors In the care of all women dUring pregnancy

and chlldbmh
Routinely involving obstetricians In the care of all women during

pregnancy and childbirth
Not involving obstetricians In the care of women with serious risk

factors
Fragmentation of care during pregnancy and chlldhlCth

AdVice to restnct sexual actiVity during pregnancy

ProhibitIOn of all alcohol Intake dunng pregnancy
ImpOSing dietary restrictions dUring pregnancy
Routine vitamin supplementation In late pregnancy an well noumhed

populations
Routine haematlmc supplementation m pregnancy m well nounshed

populations
High protem dietary supplementation

Table 5 Forms of care unhkely to be beneficial

The eVidence agamst these forms of care IS not as firmly
establIshed as for those m Table 6
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BEST AVAILABLE COpy

Table 1 Beneficial forms of care

" EffectIveness demonstrated by clear eVIdence from controlled
tnals

PREGNANCY PROBLEMS

, Doppler ultrasound m pregnancies at high risk of fetal compromise 12

• Antlhlstammes for nausea and vomltmg of pregnancy If simple
measures are meffectlve 13

Local Imldazoles for vagmal candida mfectlon (thrush) 13
Locallmldazoles mstead of nystatin for vagmal candida mfectlon (thrush) 13

Postpartum admmstratlon of anti D Immunoglobulm to rhesus
negative women with a rhesus positive fetus 18

AdmmlstratlOn of anti D Immunoglobuhn to rhesus negative
women at 28 weeks of pregnancy 18

AntibIOtic treatment of asymptomatic bacteriUria 19
AntibIOtiCS dunng labour for women coloDlzed With group B streptococcus 19

~
Tight as opposed to toO Strict or moderate control of blood

sugar levels m diabetic women 20

Support for socially disadvantaged mothers to Improve child care

Women carrymg their case notes dUring pregnancy to enhance
their feelmg of bemg In control

~ Pre-and penconceptlonal folIc aCid supplementation to prevent
recurrent neural tube defects

Fohc aCId supplementation (or hIgh folate diet) for all women
contemplatmg pregnancy

Programmes (particularly behaVIOural strategies) to assist stoppmg
smokIng dunng pregnancy

Balanced energy and protem supplementation of diet when
supplementation IS reqUired

Vltamm D supplementation for women with madequate exposure
to sunhght

Iodme supplementation In populations with a high mCldence of
endemiC CretiDlSm

•

•

•
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Table 3 Forms of care with a trade-off between beneficial
and adverse effects

Women and caregIvers should weIgh these effects accordmg to
mdlvldual cIrcumstances and pnormes

44

44

39

40

40

42
42
43

34
34
34
34
34
35
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BESTAVAILABLECOpy

Table 3 contmued
Forms of care WIth a trade off between benefiCIal and adverse

effects

Endocervical versus vagmal prostagiandm for cerVical npenlOg before
mductlon of labour

Oral prostaglandlOs for mductlon of labour With a npe cerVIx

Prostaglandms versus oxytoclO for IOduction of labour

Regional versus general anaesthesia for caesarean section

Epidural versus splOal anaesthesia for caesarean section

Ampicillin versus broader spectrum antibiotics for caesarean section

Prophylactic antibiotic eye olOtments to prevent eye IOfectlon 10 the
newborn

Prophylactic versus rescue' surfactant for very preterm IOfants

RoutlOe preloadmg With mtravenous flUids before epidural analgeSIa

Narcotics to relieve pam m labour

Inhalation analgeSia to relieve pam 10 labour

Epidural analgeSia to relieve pam 10 labour

Epidural admmlstratlon of opiates to relieve pam In labour

Early amnlotomy 10 spontaneous labour

Chapter

PROBLEMS DURING CHILDBIRTH

CARE AFTER CHILDBIRTH

TECHNIQUES OF INDUCTION AND OPERATIVE
DELIVERY

7
8

3

3

20,25

23

19

9
9
12

24
24
24
24
27

PREGNANCY PROBLEMS

Continuity of caregiver for chlldbeanng women

Legislation restrictlOg type of employment for chlldbearlOg women

BASIC CARE

Screen109 for toxoplasmosIs dunng pregnancy

Corticosteroids to promote fetal maturation before preterm delivery
10 diabetic women

Induction of labour for prelabour rupture of membranes at term

Betamlmetlc drugs to delay preterm delivery for Implementation of
effective measures

Oral betamlmetlcs to malOtalO labour IOhlbltlon

CervICal cerclage for women at nsk of preterm birth

Betamlmetlc drugs to stop preterm labour

Expectant care versus IOduction of labour after fetal death

CHILDBIRTH

Formal systems of rISk sconng

RoutlOe early ultrasound

Chonon villus samphng versus amniocenteSIS for diagnoSIS of
chromosomal abnormahtles

Serum alpha fetoprotem screening for neural tube defects

Routine fetal movement countlOg to Improve pennataI outcome

SCREENING

COntlOuoUS EFM plus scalp sampling versus Intermittent auscultation
dunnglabour 30

Mid hne versus medlOlateral episiotomy, when episiotomy IS necessary 32

Prophylactic oxyroclcs 10 the third stage of labour 33

Active versus expectant management of third stage of labour 33
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Table 4 Forms of care of unknown effectiveness

There are msufficlent or madequate quality data upon which to
base a recommendatIOn for practice

Acupressure for nausea and vomltlOg of pregnancy If simple measures
are lOeffectlve 13

VltamlO B6 for nausea and vomltlOg of pregnancy If simple measures
are lOeffectlve 13

GlOger for nausea and vomiting of pregnancy 13

ProstlgmlOe for heartburn of pregnancy If simple measures are lOeffectlve 13

Dilute aCid or lemon JUIce for heartburn of pregnancy If antaCids do not
prOVIde relief 13

Increased salt lOtake for leg cramps 13

Progestogens for threatened mlscarnage With a live fetus 14

Human chononlc gonadotrophlO for threatened mlscarnage With a
lIve fetus 14

Immunotherapy for recurrent mlscarnage 14

Bed rest for women With pre eclampSIa 15

Plasma volume expansIOn for pre eclampSia 15
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16
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16
16
16
17

17

19

19
22

22

25
26,40
26
26

23

24

24
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24
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24

24

24

24
24
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•Table 4

Table 4 contmued

Forms of care of unknown effectiveness

ChOIce among magnesIum sulphate, benzodlazepmes, and phenytOin
for eclampSia

Hospitalization and bed rest for ImpaIred fetal growth

Abdominal decompression for Impaired fetal growth

Betamlmetlcs for Impaired fetal growth

Oxygen therapy for Impaired fetal growth

Hormone therapy for ImpaIred fetal growth

CalcIUm channel blockers for ImpaIred fetal growth

Plasma volume expanders for Impaired fetal growth

Prophylactic betamlmetlcs for multiple pregnancy

HospItalization and bed rest for triplet and higher order pregnancy

Treatment of group B streptococCUS colOnization dunng pregnancy

AntivIral agents for women With a hIstory of recurrent genital herpes

Routine elective caesarean for breech presentation

Postural techniques for cephalic versIOn of breech presentation

Prophylactic antibIOtics for prelabour rupture of membranes at term or
preterm

Postpartum prophylactic antibIotics after prelabour rupture of
membranes

Home uterine activity mOnitoring for prevention of preterm blClh

Bed rest to prevent preterm blClh

MagneSIUm supplementation to prevent preterm blClh

Calctum supplementation to prevent preterm blClh

Progestogens to prevent preterm blClh

MagneSium sulphate to stop preterm labour

CalcIUm antagonists to stop preterm labour

Routine cerVIcal assessment for prevention of preterm birth

AntibIOtic therapy In preterm labour

OxytoclO antagonists to stop preterm labour

Addmg thyrotropin releasing hormone to conlcosterolds to promote
fetal maturation

Sweeping of membranes to prevent post term pregnancy

Nipple stimulation to prevent post term pregnancy

Induction lOstead of surveillance for pregnancy at 41 + weeks gestation

•

3,24

5
6,15

6,15

6,15

6,15

6,15

6

6

8,12
12

PREGNANCY PROBLEMS

402 I Tables

BASIC CARE

Placental gradlOg by ultrasound to Improve pt>nnatal outcome

Fetal bIOphySIcal profile for fetal surveIllance

SCREENING

SOCIal suppon for hIgh nsk women to prevent preterm blClh

Formal preconceptlOnal care for all women

Fish oil supplementation to Improve pregnancy outcome

Prostaglandin precursors to Improve pregnancy outcome

Changes In salt lOtake to prevent pre eclampSia

CalcIUm supplementation to Improve pregnancy outcome

MagnesIUm supplementation to Improve pregnancy outcome

ZinC supplementation to Improve pregnancy outcome

Antigen aVOIdance diets to reduce rISk of an atopic child

•

~



Tracheal suctlonlng for meconium In babIes wIthout respiratory
depreSSIOn

Routme use of antiseptics for the cord

Oral proteolytic enzymes for breast engorgement In breasrfeedmg mothers

Cabbage leaves for breast engorgement 10 breastfeedmg mothers

Dopamine agonlsts to Improve milk supply In breastfeedmg mothers

OxytOl.1n nasal spray to Improve mIlk supply 10 breastfeedmg mothers

Oral proteolytic enzymes for penneal pam postpartum

Ultrasound and pulsed electromagnetic energy for permeal pam

Rubber nngs and Similar deVices to prevent pressure for penneal pam

Cabergolme versus phYSIcal methods of suppressing lactatIon

404 I Tables

Table 4 contmued

Forms of care of unknown effectiveness

CHILDBIRTH

Routine amnioscopy to detect meconium 10 labour

Routine artificial rupture of membranes to detect meconium 10 labour

Short penods of electroniC fetal mOOitonng as an admIssion screen109

test 10 labour
Fetal stimulation tests for fetal assessment 10 labour

Maternal oxygen admlOlstration for fetal dIstress m labour

Routmely repeated blood pressure measurements 10 labour

Guardmg the penneum versus watchful waiting durmg bIrth

Prophylactic ergometrine + oxytocm versus oxytocm alone 10 thIrd
stage of labour

Early versus late c1amplOg of the umbIlIcal cord

Controlled cord traction 10 third stage of labour

IntraumbllIcal vem OxytOCIO for retalOed placenta

PROBLEMS DURING CHILDBIRTH

Abdommal decompressIOn to relIeve palO 10 labour

ImmerSIOn 10 water to relIeve pam 10 labour

Acupuncture to relIeve pam 10 labour

Acupressure to relIeve pam 10 labour

Transcutaneous electncal nerve stimulation to relieve pam m labour

Intradermal mJectlon of stenle water to relIeve pam 10 labour

Aromatherapy to relIeve palO 10 labour

HypnOSIs to relIeve pam 10 labour

Contmuous IOfuslOn versus mtermlttent top ups for epidural analgesIa

Early use of oxytocm to augment slow or prolonged labour

Active management' of labour

Cervical vIbration for slow or prolonged labour

Hlstoacryl tissue adhesIve for permeal sklO repaIr

PhenobarbItone to the mother to prevent mtraventncular haemorrhage
10 the very preterm mfant

Vltamm K to the mother to prevent mtraventncular haemorrhage In

the very preterm mfant

Chapter
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30
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34
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37
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Caesarean section for very pre term delIvery

Caesarean section for preterm breech delivery

Immediate versus delayed cord c1ampmg at preterm bmh

TECHNIQUES OF INDUCTION AND OPERATIVE
DELIVERY

OxytoCIn by automatic mfuslOn systems versus standard regimens
for mductlon of labour

Use of haemostatlc stapler for the utenne InCISIOn at caesarean section

Single layer versus two layer closure of the uterIne IOCISlOn at
caesarean sectIOn

Systemic versus IOtrapentoneal prophylactic antibIOtics at caesarean
sectIOn

CARE AFTER CHILDBIRTH
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40
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43
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• CASE STUDY DAY ONE

Anna IS a 24 year old, gravIda 3 para 0 at 38 and 3/7 weeks arnv10g at the maternIty center
10 early labor She IS marned to Misha, a taxI dnver Anna stopped workmg at 32 weeks

Antenatal Care attended 8 VISIts

treated for a unnary tract InfectIOn at 24 weeks gestatIOn

saw 5 different doctors and 3 dIfferent mIdWIves

dId NOT attend any antenatal classes

always alone at her VISits

•

•

Anna has 2 SIsters who gave birth 10 the last 2 years - one at the same facIhty and the other
In KIev Anna's knowledge of labor and bIrth IS from her SIsters and frIends

ADMISSION/LABOR AND BIRTH
"THROUGH HER EYES"

The mIdWIfe takes her admIttIng hIstory, measures the fundus and lIstens for the fetal heart
rate Pnor to callIng the doctor, Anna IS given an enema, shave and then an antIseptIc
shower The mIdWIfe tells Anna thIS IS all necessary to prevent InfectIOn and ensure a safe
and clean delIvery

The phySICIan arnves and tells Anna a vagInal exam needs to be done Anna IS very tense
dunng the exam The cervIX IS 60%/1 cm! 3/5 statIOn/ vertex and posterIor There is no
bloody show The membranes are Intact Anna's contractIOns are 6-8 mInutes apart and
nuld to moderate palpatIOn The phySICIan only tells Anna that "you're early but you
must stay"

Anna IS admitted to a large room WIth 3 other women The women do not speak to each
other One moans, the other two are qUIet

DIfferent mIdWIves come and lISten to the fetal heart rates One mIdWIfe stays m the room
but seems to day dream whIle lookmg out the WIndow Anna can hear the sounds of labor
and bIrth from another room Many VOices at once A woman screams a baby cnes

The mIdWIfe comes Anna must go to be exammed A dIfferent phySICIan examInes her
She IS told that labor IS too slow and she must be gIven medlcatlon to mcrease her
contractIOns Anna wonders If somethmg IS wrong



• The hours seem to pass slowly Her arm aches from bemg held out straIght for the
mtravenous mfuslOn Anna hears other women gIve bIrth Her own pam Increases
When wIll thIS end' She does not understand She remams SIlent as the busy staff checks
her penodlcally She IS afraId She IS SIlent She contmues to hurt

No longer She opens her VOIce A mIdWIfe and doctor come It IS not time The
phySICIan orders some medIcatIOn for her pam Anna dnfts off Her back contmue to
hurt

She pushes WIth all of her mIght It IS takmg so long She does not recognIze the faces
The sounds pIerce through "Push, harder", agam Anna feels the stretch and burn Her
baby IS out The baby cnes, IS put on her chest and then suddenly gone "Where IS my
baby'"

In the hallway Anna has some soup An Ice pack IS on her abdomen It IS strangely qUiet
now Everyone has gIven bIrth But where IS her baby' All these babIes Where are
they'

The mIdWIfe says the babIes WIll go upstairs WIth each mother The mothers should rest
and gam some strength TheIr babIes are wrapped and waltlng to go It won't be long

• Anna lays down She IS next to go to her room

•
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TOT SCHEDULE WEEK ONE, FAMILY-CENTERED MATERNITY CARE

TIME Monday Tuesday Wednesday Thursday Fnday

830 Convene Pre-test Tramer Tramer Tramer
AM evaluatIon evaluatIOn evaluation

900- Welcome Review key ReVIew, EvaluatIOn Onent to

1000 speeches hterature Small group lecture Week Two
work on
barners

1000- Break Adult Barners Break Role play
11 00 Overview learnmg cont'd Small group Break

TOT Project lecture Break work on
evaluatIon
plans

1100- MCH and RIsk Barners Eval plan Role play
1200 technology assessment work group work
PM lecture lecture completed completed

1200- Lunch Lunch Lunch Lunch Lunch
100

100- Infection FCMC ReVIew Share eval Role play
200 control, rIsk practIces Change plans

assessment discussed theory Consumer
lectures lecture Involvement

lecture

200- Break FCMC Change Focus group Role play
300 Case Study completed theory lecture Q&A

Barners Break cont'd Break Break
Break

300- Q&A Q&A Group work Work on Wntten
400 Non-tramers DismIssed on change ActIon plans evaluatIOn

dismissed theory Post-test

400- Meet With Group work ActIOn plans ActIOn plans
500 tramers on ActIOn cont's completed

plans
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• FCMC TOT Pre-Test

Please cIrcle T for True or F for False

1 Women are apt to be less embarrassed and therefore T F
more relaxed If no one famIlIar IS around them In labor

2 Women wIth spontaneous rupture of membranes should T F
remaIn In bed dunng labor

3 Newborns are generally too excIted to breastfeed soon after T F
bIrth They should rest fIrst before attemptIng to nurse

4 Women, whIle seemmg to be out of control In labor, T F
are In fact hyper-alert and retaIn what IS said and
done to them and are Impacted by It after birth

5 Routme ultrasound In every pregnancy IS an example T F
Inappropnate use of technology

6 ContinUOUS electrOniC fetal mOnItonng has reduced T F

• fetal morbidity and mortalIty extenSively

7 Epidural anesthesia has proven effective In redUCing T F
cesarIan delIvery In pnmlps due to the Increased relaxation

8 ComprehenSive fisk assessment CrItena Includes histOrIcal, T F
phYSical and behaVIOral factors

9 Permatal mfectlOn IS largely preventable With consistent T F
hand washing and weanng of gloves

10 AllOWing famIly members m street clothes Into the T F
labor and delIvery Unit of a hospItal has not
mcreased pennatal mfectlon rates

11 Adults learn best when presented WIth data In a formal T F
manner such as lecture and handouts

12 Women are SignifIcantly Impacted by their labor and birth T F
expenences and thus should be SignifIcantly Involved In the
deelSlon-makmg aspect of theIr care

•
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THE EfFECT 01 A SUPPORTIVE COMPANIO" ON PERINATAL PROBLEMS.
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Abstract We studIed the effects of a Supportive lay
woman ( doula ) on the length of labor and on moth
er IrUant interaction after defrvery m healthy Guale
malan pnmlgravld women lnetlal assignment of moth
ers to the experimental (doula) or control group was
random but controls showed a higher rate (P <0 001)
of subsequent permatal problems (e g cesarean sec
bon and mecoOlum staining) It was necessary to
admit 103 mothers to the control group and 33 to the
experimental group to obtam 20 In each group with

IN all but one of 150 culture<; slllC!Jed h} ;tnthro
polo!{ms a famlh Illtmbcr or fflrnd USUdJl} 1

~oman Icm,lIned \\!th i\ mother elullng Ii\h"r and
ddl\er} (RaphilcJ }) l np',hll<:hcd chl'l) Urfnn..
chIldhlrth mO\cd from the 11(\11\(" to tht hU"1'1t 11 11 \\;1"

also the prartrcc In lIlelusln 11l7! ci n 1I1C111\ for f 1I1111}

members to support the mClthrr Ictl\c1} to labol
often \\ltb the assIst .nce of a tramed or UlHr<lmcd
mld.... lfe Althou~h more fathers rehln es and fm nds
ha\e been allo\\ed Into lahor and dcll\cn looms In

the past 10 }e;lrs a conSIderable number of mothrr'i
still under~o labor and deh\er} an sumr ho<:pltals
without the presence or famll} mc-mbel s or do<;e
fflends There has been httle systematic stud, or tbls
ISsue since the I\e\\tons' reported thilt mother.. who
were qUiet and relaxed and hid hellc-r emotlonal rc
latIons with their Clllendants dunn~ I(\Ul\r and dell\
c:ry \..~re more pleased at the first sl~ht of their btlblcS
The study Ifl Guatemala \\as deslgncd to Imc..ltgate
the effects of a supportIve rompilnlOn (Rarn ICP
termed ~uch a person a 'doul,l ) on thr lult?;th of
labor anci on mol her-rnfilllt rntcr lC't ",n "lftcr c1dl\cry
to <In 1It,<;lctr,c <:I.lllll~ 111 \,llIrll 111'I11l( 1<: ItI\lIl1rl I.. \111

derl!o 1,II",r .IIlIlI

F,om Ihe Dcp~l\mcnt of Pcdl~I"CS \3Se \\ c<teln Re<e'\C t.'".C'<ll) alld
Rz,nbo" 8~bles .Ind (hrldrcns HO'I"IJI llcvellnd 01" I the ',SflfUle ('If
N.,llflon nr Cenlr. Amer.c' ~nd P4n4m, Illd 1< " \I CrrOII) 111<1,,,.1
G.>le,"ol. (". <•• 'enlo" ,nu /III (~II(I,e" < 1ll<!'11" c;, I ele"hu'F
Fll (addrc« rcp"nl rCljue..< to Or Ke~ncll., Ihe Oer Hlmelll "I I edlll
IIC! Ih,nhC'w Bab.es and Ch'hJrens H"\r,IOI .nd ( a~e \~ e<tcrn Ke~e,ve

UnIVersltv 2101 /ldclt:oert RGJd Ue-el.lnd OH ~4Ir)l\)

~urro'ted III IlJrt t:ol gl1n( Ir ''" Ihe ,\ r (,'Jnl I oun<JJ""n Re<e ll,h
COrllOrall"1I1 The Th,,<hcr Qc\eJreh 'lind 'nd I'u""e lirtllh <;e,",,'
.r~nl\ ('l<.R \90117 nJ lid" 1 " R I 1111 110<''1 (1'\

uncomplicated dellverres In the flOal sample the
length of time from admiSSion to delivery was shorter
10 the expertmental group (88 vs 193 hours
P<0001) Mothers who had a doula present durmg
labor were awake more afler delivery (P<O 02) and
stroked (P<O 001) smiled at (P<O 009) and talked to
(P<O 002) their babIes more than the control mothers
These observatIons suggest that there may be malar
pennatal benefits of constant human support dunng
labor (N Engl J Med 1980 303597600)

i\1 ~T"OI)"

[he ~1U([l "'l< cnnel.. 'erl 'I rh.. ""N ,'I ....., urn. 11"<,,11 ,lIn ( U'l
lenlll1 (11\ (,u'lC:m ,I, I h.. ,,,,m( n .. ho ,1..hv,..e,1 III Ih,. 1""11
1,1 "r liI..,r hu<h 1lI"~ h " .. 1",1 r"~lIhr",.",n t1edu' linn' In enll
lie rh..m ,,, the mr,hnll ...nrli,. "f Ihe ll",crlllnr"l " ~K",,,I 'iceurlly
s\"Strm '\lIhou,\h Ihelr m,ornc Icvel w"s 10" by Unllcd StatcJ
clantlard~ theIr .grneral hI' IJrh "'u SUpCrlO' to Ihal oflhe "'amcn
"ho drl.\("rcd at the frcr ""hllc hospllals

III ,h, ma,erOlr~ UIIII "r lit,. ""c,al C,clUrlr\ lI"cplf'" Ihc raullne
" 'S I", l'rrnlll(r""d rn'JthC'r< In hb"r '" he adml[!cJ In:ln ollscrva
'ttln " "d ..hen Ihc 0,1 II 'lll"n "f lhc cer~fX ""s I to ::1 C'm and
'cltul" ul,.ru,.. <0111"'11011< "ere (I,e<enl \lnlhe's rcmalncd on
Ihl~ .. "d 1l"lIllh,. IC" II II (/111I .. lIon ....~ , In 4 rm "t whIch lime
the) ""rl" l.,n~ler,c,llahhue '('Iom~ "!,Iln.mnlt Ihe deh\er'r rOQms
/I ,,\pll "(I"htlcS d'd nf)( "crull :11'1\ Idnlll) member f,rend ar con
t,"1I0U~ nufS\" c1fel,k\"r 10 he prr<("," III rhe rooms "pp"r"nll\ as a
cnn<r'luc"rr of rhr hrl1;e mlml..-, <,( dellv.."rs (avC",,~c 60 PC' d"y)
and Ih,. hmUll/an of 'P'I e Ih" w,c IIllr""licri In Ihl< ho~pl!al aflcr
the t1..\truCIr<'n (If 'he prrv,,,u< molIC'"I!\ unll In Ih,. carlh'{uake of
1')71,

l"III11l5r"1I1 morh..rs '" c,rl, l.llI",e .. nh te""c'll d,l,u"llon Clf I 10

2"m Illd n" knm II l're,.cllnll's" or IIlhrr mcdll::l1 prohlems ... crc
cI'l(lbf' fnr .he <lurl) rhc mll.,1 :ls</ltnm,.nt of "amcn 10 rhc eon
If'" m rCI',."mcn, I' I(r'"II' ... '" r "lfr<lIlIl,..t1"y elr ''',n\( an cn~cI
tt{'" ,fre r rl, "ntu HI (111( rr 1,11,. 1'\ r\ II It '" utf Illd Iqrrrd ttl

P I tlf 11 I' IU tJIt ,.u,),
I hl" ,un'f ..1I(ruup r"JI, u· I lu ('lr.1 rUlItul'" .... hrc h f nn""rll.,f

In(rt"fl If 111 \ 11(1" " , X'1U'lfl'tI tn~ In fUllflll", rhr 111,,,r ;u'''it"ult 1tlno

"f til f, ,.1 It,. Ht ,,,,I ..""I II" .. In Ih.. ,,,,,rh,.r ,Iun"l( 'lcll'ery No
decl",tlle mOI1I1"leHll( "as u<cd In rl'lI< IInll In :lddlltrll1 It> Ihc rOil

'II1e: cur rhe mOl hers In the expcnnl,.nral ~IOUP rcccl'cd eonStanl
.upp"'l from an Unrrall1 rrll" "'no'an from ,dml\Slon 10 dchvrr\
on.. w",n,,, " " .. (r<cnl dl/"nl( Ih.. d Iy 'ntl :lnnlher al n'l1;ht fhc
<l'ppllll ((msl<lrtl "' ph\ .,r.1 tonI 1( I (c ~ ...',I"nll: Ihc mother,
balk "nri hnldrnct hcr hands) ~onvcr"IIOn ,mel Ih.. presencc of a
r,,"nrll< comp:lnlOn "hom thc mOlh-1 hid not mel before

A • nlll'" "a, r..mo cel from rhe sllld) If rhe I:lbor wa~ false or
prnlonl(ed If c' ,,(rllee of fl"l,1 tl"frc~s durrnl( lahar or dcl"eq
n("".Sf lIcd ,n rrll""eOlrun (suth :I' "nlocrn aUc;mrnl:lllOn ce
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Table 2 Tolal Study Populallon IncludIng Mothers ~

moved Because of Problems or InterventIon

'l (l)
II 10,
II 10,

l'l Ie.)
6 1'1
\ {lJ

17 (12)

(,) (20]

12,",'MfiS

'I I 'Jl

,. I JI

, r'l
2 (21

27 ('(-I
17 till
5 fJI

19 17~,

No ptohlems

Ptphlcms 4:1" Inter"'cnllnn •
lvlccnnuun <'..IInln~
"( .trC','\Cd flC,. h. r •
<;1,III",tlo
<.c.~·IrC' I" -.occ..lfI't1
OI>loetn :Iu~lnCnla\lon

1-C1,eers

T01:11 remnvcd

<U.. '1_" H

1,lfrd Ilhlll~ Inri 11'1l111r1 \ tl.,llld c1<II\1 III < [n otltf'r
\\Olcl~ en \\l\1I1l1l ''',>ll(lll'rl til rill {lIl1tn,1 ((rOllp 1nd IJ
I,<,"{IIC d I" I he I "I'll'mt 111 tI l.,rlllll' \", II nlll ~tuoled

aflcr thl <!l.\t!Il/'l!tt III of onl. lIr mOle 01 thl' ploulem\
desrrlberl abme LVldence of f,.tal dlslrc~~ rcquln~

Intef\cntlllll dUring labor or dell\t.q meconium
'staining or other malllfestatiom of neonatal as
ph} 'CIa Aftcr exclUSion of nine mothers - four In lhe
control glOup and one 10 Ihe cxpcrrmental group ",ho
\\ere rcmo\oed bt.nuse of f"l,e hbor and four othen
to the control {(roup (three \'olth premature ,"rams
and one \\ Ith extrcme anxlet}) - a chI square analy·
SIS 1n(!Ic atcd an a,socI"llon bet\\cen the presence ol
a support I\C comp Inion dUring labor and a lower ,n
cldencc (If the ploblems of [.tbor c1c1J\cn or the neo
nate that ""ere used "s crlterra for exclUSion (chi
squ"re with 1 d"gree of freedom = 17 2 P<O (01)
Table 2 contatns the number of \\omen e,<e1uded (or

<lrel' ',rI'" '" 1"'''1''' .rrt. ,"I"""" 1I'I'\>lIll,(r'\I'Il,r
<le"e 1r, \ lIl,hr .t 1,\1 mll"ll'" ",.., , 11111111 ,",nrd <I, "" " ..<I
Ol;ftJlht"ll n pi rn. ,tln(" ur In ,I( r ",,,.11 C'. If t Ii rn( fll ~"tI U1\ "'\1

(Ie 11(" ul dlut... ....1 c.h , .... rt ...plt "4 n, ci. trr""... III ,(. ('litH tl 11I/1&...

me"ts \ "re' ,n"k b, II... aurn.IIn!. ,.11\ .c.ln "h.. cllr! ,,It,I<l1'''' Ihe
""rp' ~c 01 Ihr <Iuli> I', "om In " .. ,c",,,,cd hrr 'troup "~llln

m"nl .... as IIIserled otl r..ntlnm '" n Ihe ,'oolu( unu.ed ;I<"l(lInllonl.
\\ nrn"n "cr" cnrnlledln II,,, <tllti) IInlll Iherr "ere 211 In lh.. lon
ifnI 'troup ""d .W ,n Ihe "~I',,"me",a( l/rOUI'

The ....nmrn .... ho ennslllUled the f",,,1 ."ntl-Ie rcmatnrd III Ihe de
h\"t'rv ronm for up 10 one hour aller delIver) (nr Ihc compJ,.lllIn of
the th,rd sla@:e of labor and epmnlOm\ repair DUring thiS perlnd
Ihe bab) ..as cleaned and kepi In a basslnel m the sa'lle room fhe
median Sla) In the dell\erv room was 30 mmutes (ran~" 20(060)
for the control l/rour ann 28 n\lnules (range 15 to 50l for Ihe ex
penmenlal l/roup (\lann.\\ hUlle' L 180 P>O 50)

MOlhf'rs In bo,h ~rntlp~ ",..... ,110' cd 4 ~ nl1nuleS of skill In .k,n
conlact "lIh Ihe undrf'ssed IlII\1U on 'l,n,'I,. rlK.m A r,ell,m hell
panel k..pl Ihe b3b,es ..arm Dunne: Ille firs! 22 5 mmules I f COli
tacl an obser\cr .... ho did nnl knn.... Ihc pre\lous experIence of Ihc
mOlher \'''Iched Ihe mnlher ann ml1nl Ihrough a one ..a) '"ndo"
for 15 seconds '1 4S -ecnnd IOrervals

The obsener rccord..tilh.. mOlher s Slale (a",ake or asl..epl and
"'helher <he malOla,"ec:llr"n~ ICl lrunk "nniaCI wllh Ih.. baby rhe
mOlher s wa) nl hand"nl! Ihe ,.,(,nl ""as r....orded - Ihe pari oflhc
hand used ((rn\l:crtlj)s or palm 1 Ihe p,rl 01 Ihc mfant handlcd
{head Irunk (lr exlrcm.lIes) and "hether Ihe mOlher slmplv
louched Ihe mfant or used a stroklOl( mouon Looking (mdudln~ en
face) smlhnl1; klss.ng and (,(ktng (lncludmg nonspeech ....l(:ahza
1I0nsl bv the mother dlrecled Inward Ihe ,nfanl and nurslnV; b<"
ha~lor b\ the mOlher and m(anl ..ere al~o recorded Spontaneous
mo\emenl opemn\l: "r c1oSlnV; of Ihe C\es and crYing b) Ihe tnfant
'" ere recorded but only cr) Ing could be recorded rehabl\ bcrause
01 Ihe po.ilion 01 the ahserver w,lh respect 10 the math"r and m
('01 5"me nne.. rn,1 h..h,vletr~ (1 e k..<lIlV; lml 01,"0115 ,,, ..ml't< t I

ehell a rcspon<e from the babv) a. \\ell '\. (f)mg II) Ihe IIIflOl W('rc
recorded bUI Ihe} occurred 100 ,nfr"l1uently to be analylen for
group differences Agreemenl hel""cn 1"'0 observers (ba.ed on thO'
observation nf s,x mother mfanl pllrs nal IO,al\cd In Ihe slud) \
ran~ed from 0 88 10 098 for the Items Indudrd III Ihe anal\ Sl~

•

Table 1 DemographIc Characterlsllcs or
Mothers ilnd InfantS

Perinatal Problems and Need lor InterventIon during Labor
and Delivery

It was necessary to admit [0, mothers to the con
trol group and 33 to the e'(penmental group to obtam
the final samples of 20 In each group \\ lth uncornph-

RESULTS

Table t sho\\s the demographlt characteristics of
the 40 mothers and babies In the final sample Thcre
\\ere no statistically sIgmflcant differences between
the groups In the: mantal status or age of the mOlhers
or In the birth \, elghls or <:ex dlstnbutton of the in

fants

•
(I • rt II 'C

)\10 of mOlhcr~
Mean age of nOlher~ (vrl
Falher noe,n h('useholdlno l
Mean ,nfa'l bmh.. erghllgl
Se. 01 Inf~nl

Male(no)
Femalelno I

--------,
" ,. r •• '" .....

( 11:) P ( • Jl.r

.0 20
21 20
J I

'061 29J3

12 10
8 10

l'rVflt' "r"~.,cn.~ len ..e II "'Itter af .". Ihcn

t h "'fu.. rc Cl dr. cc.,( freed"",) 112 Irt"'u Ml) In the ~ nelilt..," t-tt"CCfl the
,W\l1" :lfut th(' tur..a '''' "he' r r hl(", (t nle, C"','''I, N nco orhre -t'mc:n ..or ktwd
here IC1Cht "I"c "., .,,,1 tr r .and", ft the eire rncftul «rnur) "c'\1 cl "'"'Iled rot
fCOll'\CNI' e.pI niM In the re ,

each rea~on Jt should he noted that each mother \\as
h~!t.d only once under the first problem to oceur
rhus If a CCS1rean seclIon ,,"as pcrformed the mother
v..as cxcluded from the study and no further problems
(e g meCOlllUIll st,llmng) were: listed

Length or Labor

1 he numher of \'\gtnal examinations performed to
momtor ceFlcal dIlatation for each patient was deter
mined b} the obstetriC st"ff and mOuenced by the clIO
Iral cc}tlr~r of Indl\ld\l 11 P "ICrtl~ ~uch eX111l1n<1tI0ns
\'oen 11l1llt, d to ln1l111l111e Ihe Iisk of mfCl Hon fhe
me HI tune from Idmlsslon 10 thc ohscrvallon "'ard
tmtt! ell h~uv ftlr the 11) nWIlll'r mfant P11r~ retained
1/1 the study wa~ 193 hours fOJ the ronlrol group and
87 hours for the expenmerHal group - (t [381 = 38\
P<O 001)

Maternal Behavior

\\ hen the molh("f~ In the (\'0 groups \'ere obsened
alont' \, I!h thrlt 1l1hnt~ In "\ prl ,He room there \q:r~

BESTAVAUABLECOPY ,r
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• STROKE SMilE TALK

Figure 1 Maternal BehaViors dUring Ihe Flrsl Hour a'ter Blflh
lor WhIch There Were S'gnlflcanl Differences belwe"n the
Experrmenta! (Dovla) and Conlrol Groups E~pr"ssed as Ih"

Proporllon 01 Awake Time

• drffrrrlH ('s III rn lICI nil .. lllC md hrh IVlor (r he 1101

mal "PPfl)Xllnltllln to tIll. ~I<II\n-\\hllllt") It "I 11'1

reelcd for lIes' \\iI, 1I,('d In (0111p11r fhr I!rnup" ) I I1r
amount <If tunc durllll! \~Illlil the lIIolller" Irlllllll<.rl
aWilke In the penod of ob"cr\atlol\ \~,s ~relrer for
Ihe experimental group than for the control I{rQup
(z = 2 Sl p<O 02) Because some mothers "lept ftlr
parI of loe lime "cores for mdl\ldual beh,\lor" \\ere
C',<pressed as a proporllon of the number of tunc
sampled periods durmg ",hleh a mother was a\\ake

While the mothers \\ere a\\ake there \HIS a ..ub
S1ant/al difference 10 lhe amount of stroking \\ IIh the
experrmental mothers strokmg more than the control
mothers (z =4 09 P<O 001} (Fig 1) However there
"'as no sll~mficant difference In the amoun! of simple
touchmg of the lOfants (z = I 87. P =006) The pro
portion of handhng ume (lime spent touehmg or
strokmg the mfant) that mothers spent 10 contact wllh
the mfant's head. trunk, or extremities did not differ
bet\~een groups Similarly, there was no difference be
tween the groups In the proportion of handlmg time
durlOg ",hlch mothers used their fingertips or palm'i

The mOlhers In the experImental group ,Iso talked
10 their mfants (z = 3 10 P<O 002) and smiled at
Ihem (z =2 66, P<O 009) more than the mothers 111

the control group (hg 1) Ho\,e\er the groups did

BESTAVAILABLE COpy

nof dlffel 1I1 , Ill' 1I111"H11 of I HilI "(" /If HI bod) I" bocl\
((lllt,lll , urllli Itl'l1-.1l11! tllll! 11\1,\ 01 1l1l1<;1I11~

~P' Irn! III r 11I1.. I 'Irrr 1111/111 I fll 111'11 Ilr ... \, trr t(lm
pilI! d bl 1\\( til 'ht llllL(lh ot I '''fir 1I1e! ,hi "pr( Iflt
m,ltrlMI "eh.lvlCl(" fo( \\111\ II Ihrrr \\tle ~rullP

cJlfftrentcs I xcepl fllr I m 1I~IJlal torrtl1rlCllI \\lth
the amOllnl of "trokllll!: h\ Ihe tontrnl mothers
(r = 0 W tl181 = I '77 P = 0 (1) Ihere lM"re no slg
n,fieant correlatlllm (1'>/) 2li) bU\\t'en Ihe Irn{(th of
labol and maternal beh WIor m the fir'il hour after
bIrth 1 hc m"trglOal as"'oclatlll/1 III thc control group IS

pnSl!I\e - an mdlcallon rfllt longer labors were asso
cl1ted \\uh more srrokm~ of lhe mhnt ralher than
Ics'> rhu'>, It IS unhkely Ihar the group differences In

thcse hehavlors \\ ere pnlll1nly a rc..uh of differences
Ir1 the lenglh o[ hbllr

DISC\JS<;ION

1 he findlll~sof JlllS <;Iud\ ,>ug~e ..t the Import1ncc of
human companIonshIp dunn~ labor and dc1J\ery
L.lbor \~as shortcned and some lspeCI" of maternal
beha\lor In the fir.. t hour after dclncr; were en
h,nccd L'nexpectedh rnr IIkclihood of development
!Jf certarn problems th'u n qUlfe l11(en en!lon durmg
hbor and dc:h\cr\ \~<t'> lo~er fur mOlhcrs ~ho had a
5upportne comp,nlon C)mce dlta on the Jen~lh of
lahor for mothers \~ho \~erl' elIminated [rom the study
\\cre no! a\atlablc thc rehtlOll b('t\\een length of
Ilhor '1IIc1lhe IOclclrncc of "'lIrh problrm'i rO\lld nllt be
1n,lv7<.d

"0 earlier stud} of IO",-lIlC'"CIlnr IIlncr Clt\ mothers
til ( Ievl"h/ld <;Uggl 'iltellh II tilt' eifel IS of !hc support
I\C compal1lon on matern II heha\lo( may last bc)ond
rhe flrsl hour aftcr dcll\ef\ • In lhat stud) mothers
\\ho \\f rr ~l\\ake tn thc flr"t 40 mrnult', of cOllllct ''\Itn
thClf balm's \\trC morr ,fftClllln ItC ,IIcnUve and re
sp""'ilve to theIr mhnts al onc mOlllh than were
mOlhers .... ho fell tl'illep f lu\\c\cr rhere arc some dlf
ficulucs In the u,e of .hr re"uh" ur tint 'iludy to ,r~ue

for the. IO/l~ It'rm cfl~cts of a SlJpp0r!r\c person In that
lIl\esllgallcm mOlher...... hn fell 1S!tlP \\ere <11 ..0 more
hl'd\ II) med,raled but III the prescnl slud~ none of
Ihe mothl'rs 111 llw fill II s<tll1pl( rcccl\cd an} mrdlC<I
tlOll In ,ddlllon enllf H-I brl\\r('n mothrr" and In

fll\t5 III the ( k\t llllrl ,rudy \\ I~ Imllli rl bv hll'i!J1t1r
101l11ll1' 10 feeclllll'(s Icl"'11l1g 20 tIl ,\(1 mlI1lI[C,> c\cr) four
hours plu, fr' e hour s of ((}nllnUOtl~ I Ollt ,ct c1ch d,}
111 (OOlI <lSI to alrlHl"'t ('111'[ IllUOLl'i C(I(1(<I<'I fmm brrth III

1>l1l ~llIrly
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hWt ~ug~tSlcd Ih 1I1l11t !T1U II 1I1l~1ll 10 1r c()unt for th"
fe-huon 1<; 1n !I1C rl' \'il 111 Ittd- ~or t l!crhllhmlncs
\\ hleh ,rc kllo\\ II to (Ii <.rt \'if' lIler 11IC' contri\< 1111[) ,

I cdrrnnn <.t ,1' found 11111 pi 1<10 I t{Ilnrphnn r Ie\
el~ and self reported lfl Y lct\ It "I f"rn of (en Ical dlti
lallon \\1 re sll:OIfH-l11tl} corrcl Hed In 12 normal pn
mlgrin ld \q.mcn Ph} SIO!"!!)C elr\ ilIOn" of phsma
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Cfllll( pill 1111 \\1' C 1<"11< ,.1. d \\ Ill> till I' I'" d 'III rille

rOlll1 l( 1111 IUI\ 11\ .1 tht Illl"cl (If ""(1F 1\ l 1I1 III Cu

\ rrll rl.hllllOll) Incl 1 IcIllLC r Cltll 1111'11 01 1Ihili fltllll "\

I () 1(l C III of (t I \ It " rill II "1t'1I

rertll c11~11 r.o; cfluld he "("I c"HI 11 \ [II IIIC fl \<(lllc \II"
of cllechohrnU1C''' (1< \\tli hill rlu" dfl CI \\"l/Id hI cllle
to ckcrr.l<cc!utcnnc lOti pi I C. I'll I11 hlrmc! n(l\\ Ihrlon
et tI/ llotC'd rnarkC'd rC'dUCIIClm III hlond n/)\\ (lip 1') 'l0
per ern!) to the sheep 1I1C'rll< Ifli r In lnJt'CIIClIl 01 ~I"·

nephnne alld norcpmephnn(' (11( c-hnlllntm < ad
mlnlslered to pret;nant rhesu< mnnkt'\ < In Ac!lnNm"
et al • resulted In f..tal a"ph) xla hut tltC'\ 1t,1f! lin "1Ic.h
effect \'then Injected onI} Into tht' fctus i\.1}ers· noted
that psychological stress alone wlIhoUI pllll or phvs
Ical contact with the pre~nant mouke) r('''ulted In

fetal asphyXIa
It should be emphaSized th1t In our "'lId) lhe (om

bmatlon of the cro\\,den ho<pltal cUlldlllClII'i the
absence of prenatal preparatol"\ c1asse'i and tht' lin·
familiar hospital em Ironment ma\ ha\c markedh tn

creased maternal anxlet)- and cxae~eratcd the dfC'rt of
the supportl\e C"ompanlon In anv ('vent fUlllre
studies are needed to determlnc \\, lu:tht"f the e1f<'cts
can be correlated With mit/crnal ratcc.ho!tlmllle !('\c!<

The pcmcrful effcct~ of the presence of thl" support
I\e companion In thiS ImeStHnflOn rll"C the pos<lbli
It} that human compamonshlp ma\ ha\e IOnuenceo
the results In studies of the effecII\ ('ness of ekrr runIc
fetal mOnitoring In four random.zed control studies
of fetal mOnitoring 10 mothers at hl~h n"k In H the rate
of cesarean section was mcrca'it"d In the mOnllored
~roup presumabl~ because uf c\ldl'ncr of fClnl rll"
tress or failure to pfo15ress ml'tbof I1,lverk1mp cl ,11 I

suggestcd thaI the control group I)f p't1"nt~ In t!Jrlr
stud} hild more mdl\lduali7cd nlJr~rng care 1ncl c1flse
ph>slcal contact fOf au"cultauon of lhl' ftl11 heart
and that as a result these pallents had less lnxlrt}
They proposed that the added attenllOIl "lnd ph) "Ical
contact nllS1;ht ha\e contrlbuled to the f.1Vor;)hl~ out
come In the group thnl reecl\ed persolldl nurmll~ C 1rc
rather than electromc monltorln15 I he results of our
ImestlgatJon su~gest that furth"r srudlc'i of am labor
Inter\enllon must ensure that both I!;roup'i recel\oe the
same amount of tIme and SUppOft fr(lm Ilm<e'i and
medical personnel

The obsen-allons In our "fIlCh If confirmed mlV
ha\c Important ImpilcltlOn'i for the f"turl' C,lIt of
mothers and neonates In mdustnallzed and dew-lop
109 nations The} are parllcularl ... rclc\ lnt to the c(lre
of 10\\ lOCOme C:lI1g!c or IrClnge mot hrrc: \\ ho III 1\
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'r Illng lC:pU 1< of rhr hn~I'1l1r ('mlronment' An un
lr IInrd \\I'rn U1 1"m 'ded lhc fnl'ncllv <lIpport In thiS
"tuch bur ,,11",111 (If gl(, llrf heneflt" mlY be c,<peeted
\\ h"" i f IInih membcr or a frrrnd rem;lIns with .he
mothrr rhroughnlll 'hc Ilbor 1nd c1e1l\l"ry 1 hiS low
I OSI tnt('nenllnn rn1\ be a Simple \'ta\ 10 reduce rhe
lenl{th 01 Iilhor .Ind lhe Ilumher of pennalll problems
for p lrtur,"nt \\,UIl1CI1 lncf lherf rnhnts
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conSldered a more central role for the
nurse-mIdWIfe, espeCIally as It relates
to the selection of appropnate levels
of care for women at medical and
SOClalnsk.

The Nonnal BIrth Center (NBC) at
Los Angeles County (U\C) + Um
veI'Slty of Southern Cahforrna (USC)
Medical Center, Women's Hospital,
was opened m 1981 as an tn-hospital
blfth umt staffed by nurse-midWives,
nurses, and pechatnc nurse practitio
ners m response to an tncreasmg de
mand for obstetnc seMCes Wlthm a
confined trachtlonal labor and dehv
ery umt Before the development of
the NBC at Women's HospItal, how
ever, CNMs were already an mtegral
part of the hlgh-nsk labor and dehv
ery umt From 1979 to 1980, nurse
rrndWives attended 14% of all births
at the hospItal (3,677/26,532)
Women were consJdered acceptable
nurse-rmdWlfery candIdates If they
had no known medical problems,
prenatal care was not a prereqUlSlte
The pnmary cesarean bIrth rate at
the hospItal In 1980 was 8 7%
(1,161/13,292) Over the last SIX
months of 1980, the pnmary cesar
ean section rate for women cared for
by the nurse-rmdWlfe on the tradl
tlonallabor and dehvery umt was 2%
(18/863), thlS low rate has been at
tnbuted to the selection process used
to deterrmne an appropnate caseload
(11)

ThlS article descnbes the settIng,
pohCles, and practices of the nurse
managed m-hospltal birth center at
u\C+USC Women's Hospital and
summanzes a retrospective analySIS
of available data on birth outcomes
and selected mtrapartum transfer,
newborn, and postpartum outcomes
for more than 30,000 nurse-mIdWife
attended births from mld-1981
through 1992

SERVICE BACKGROUND

FacilIty and Surroundmgs

Los Angeles County IS a burgeonmg
megalopohs WIth approXlmately 9 3
mJlhon people Hlspamcs pnmanly
ongmatmg from MeXICO compnse

BESTAVAILABLE COpy

35% of the population (l2) Worn
en'5 HospItal 15 located Wlthl •.3 rruJl!$
of downtown Los Angeles and pre.
Vldes care to a population that IS Pie
dommantly Roman Cathohc and
95%HlSpamc Nmety-one percent of
the women who receIve care at We.
men's HospItal pay for theIr hospital
rzabon vIa government aSSistance
8% are responSlble for self payment.
and 1% have Insurance or thlrd part)
reImbursement

Women are referred to Women s
Hospital from three compreheTlSlYe
health centers as well as other smaDer
commumty clImes operated by the
Los Angeles County Department ol
Health ServIces, the prOVIders m
these chmes are pubhc health phyg
Clans, nurse-practitioners, a~d a fev.
full-bme chmc nurse-rmdWlves who
are not Women's HospItal staff In
addItion, referrals are received from
prIvate cllmcs and practItIoners
throughout the county Women who
are on MedI-Cal (Cahfornla's Meche
aId program) can gIve bIrth 10 an~

hospItal that has a Mech-Cal contract
Irrespective of where they lecelved
theIr prenatal care ApproXlmate~

10% of women adrmtted to the birth
center have had no prenatal care

The NBC 15 located on the eighth
floor of Women's HospItal, three
floors above the hlgh-nsk labor and
dehvery umt and four floors abow
the neonatal mtenSlve care umt 1M
NBC consISts of SIX birth rooms and
three postpartum rooms The bltlh
rooms range In SIZe from 186 to 325
square feet, With a pnvate adJacenE
bathroom Each birth room contains
a blrthmg bed, rocker, fetal momtor
dehvery eqUIpment, and mfant resUS
Cltatlon umt The postpartum rOOms
contam four beds All babies room
10" With the mother becauc « there IS

no separate nursery The sparse}l.
decorated birth rooms are funcuonal.
although m dramatic contrast to the
homehke atmosphere m many other
hospitals (3 9, 13)

AdmISSion Practices
The NBC caseload could be ~
scnbed as mixed nsk 1Y1ann u

~V
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mdlcated Generally If the woman IS
10 bed the fetal momtor IS used con
tmuously Given the mlxed-nsk pop
ulation and an mtrapartum postpar
tum, and neonatal caseload that
could total 30 patIents, mterrmttent
auscultation throughout labor and
dehvery IS Impracbcal

Oral flUids are permItted and en
couraged throughout labor Depend
109 on labor status, fetal conchtlon
and patIent deSIre, available hospital
food may also be consumed Intra
venous flUIds are not used routInely
but are adm10lstered as fetal and ma
ternal conchbon warrants AnalgeSIC
and ataractlc medications are avail
able, however, they are not often
used In th15 setbng because of the
nurse-mIdWIfery management phi
losophy that promotes pam rebef
strate91es such as showenng, ambu
latlon, poSItion changes, and emo
tional support as pnmary mterven
tIons Local or pudendal anestheSIa 15
available on the NBC, women deSlr
mg or reqwnng re910nal anestheSIa
are transferred from the NBC to the
hlgh-nsk umt Oxytocm IS not used
for labor augmentation on the birth
center, Instead, alternative tech·
mques such as ambulatlon poSItIon
changes, and breast stimulatIon Wlth
the e1ectnc pump are practlced

After birth, mother and baby are
stabilized 10 the birth room for ap
proXImately two hours They are
then moved to a postpartum room
on the NBC, where the typical hos
pital stay 15 12 to 24 hours New
borns return two to three days after
chscharge for a roullne exam1OatIon
by the pechatnc nurse practlboners 10

the follow-up cliniC located on the
NBC Phone calls are made as re
mmders, and the cord clamp 15 pur
posefully left 10 place by the newborn
staff to encourage return VISits At thiS
bme, consultation Wlth a neonatolo
915t or referral to a pechatnc SpeCIalty
chmc IS obtamed If necessary; other
W15e the newborn IS gIVen a routlne
appomtrnent 10 two weeks at a Los
Angeles County chmc Women are
mstructed to return to the mam ad
mltbng room of Women's Hospital

• to defme a population that
teJCf.o Je of some nsk states, yet at
"It same bme mcluslve of other nsks
141 Women are exammed by the
SlfSEl-mldWlfe or the obstetnc resl
~t 10 the maIO admlttmg room
~'omen Wlthout ldenbned problems
te encouraged to remam at home
;,nng Id ~nt labor and are not ad
~ed to the NBC untll acbve labor 15
;iagtlosed-that 15, regular utenne
;entracllOns have been establ15hed
and the ceMX 15 dilated at least 4 em
o\fter careful evaluabon of their over
all nsk status, women of all ages are
admJtted to the NBC If they meet se
\edJOn cntena (Appenchx A) and If
oed aVailability and staffing pennlt
11us may mclude women Wlth class
A1dlabetes, a pnor cesarean brrth,
grand mulllpanty, and anemia It 15
estnnated that another 5% to 10%,
or 10 to 20 women a month would
quahfy for admlSSlon If all women
who met selecllon cntena could be

•

ed Whereas many alternatlve
nters are chosen by women

AS .. _.. th opllon (3, 6, 7, 9), women
are adtmtted to the NBC SImply be
cause they fulfill the selecbon cntena
Therefore, most women 10 th15 set
tmg do not have pnor awareness of
the special charactensucs of the
NBC

Staffll.g

At present, there are 31 CNMs on
staff occupymg 26 full-time eqwva
lent poSlbons Half of the full-bme
staff has two years or less of expen
eIlce, the other half ranges 10 expe
nence from three to 17 years, WIth a
median of mne years From 1981 to
1992 47 nurse-mldWlves completed
a one to three-month mternshlp 10

tlus settlng, 10 were eventually hired
as staff The nurse-mldwlfe mtern
acts as an adchtlonal person on the
shift and does not take the place of a
staffCNM

e o CNMs are on duty on the umt
Imes workIng either 12- or 24

hl.l... shifts In addition to CNMs,
there are fIVe to SIX re91stered nurses
per shift and ancJ1lary support per

sonnel Two pechatnc nurse practition
ers are responSible for evaluatmg the
newborns dunng the day Generally,
there are mne admlSS10ns and eight
births per day on the NBC, the aver
age number of postpartum mothers
and newborns 10 the birth center 15

12 per day
Nurse-midwife students of the

USC Education Program are present
on the ward for 10 weeks each year
For the student's first two mtrapar
tum chmcal shifts, the faculty's sole
respoOSlbdlty 15 to precept the stu
dent, thereafter, the faculty works as
the second nurse-midWIfe on duty
while proctonng the student Other
students are present on the NBC, 10

cluchng an occaSlonal advanced 10

trapartum student from another
nurse-rmdWlfery program, an occa
SIonal mechcal student for an obser
vallon expenence, and more often,
nursing students from SIX area
schools who are aSSlgned WIth the
NBC nurses The most expenenced
CNM serves as a resource person on
the umt, but mtegral to the smooth
funcbomng of the ward 15 the phuos
ophy of team work and mutual re
sponslblhty among the nurse
rrndWlfery and nUl'Slng staff

PhIlosophy of Care and
Chmcal Practices

Women admitted to the NBC are en
couraged to have the support per
son(s} of their chOice present
throughout labor and dehvery The
support person 15 not reqwred to at
tend chtldblrth education classes
Chlldren may be present, those un
der nve years of age must be accom
pamed by an adult other than the
support person

On admlSSlon, women have a 20
mmute evaluation of fetal condlbon
Vla electromc fetal momtonng If ma
ternal and fetal assessments are nor
mal and labor status penmts, the
woman IS encouraged to ambulate
and momtonng IS performed mter
mlttently Internal momtonng Wlth a
fetal scalp electrode and mtrautenne
pressure catheter IS instituted only as
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should problems develop after dIS
charge All postpartum mothers are
gIVen an appomtment for a four
week famJly planrnng VlSlt at either
Women's Hospital or one of the
county chmes Vlsltmg nurse and
pubhc health referrals are made If the
socIal sltuabon necessitates add1
bonal follow-up

Comphcanons and Emergencies

Women who develop comphcabons
of labor or reqwre regional anesthe
SIa or oxytocm are transferred to the
tradibonal hlgh-nsk labor and dehv
ery ward, where conbnwng care IS
proVided by the reSIdent team Db
stetnc and pediatnc reSIdents can be
summoned to the NBC Via dIrect
phone hnes and are able to respond
to any emergency WIthm 3-5 mm
utes An emergency elevator can be
accessed If rapid transport 15 needed.
About three to four bmes per week,
when staffing permits, a CNM 15 as
SIgned to a 12-hour shIft m thIS hlgh
volume, lugh-nsk setbng Whl1e as
SIgned there, the CNM may have a
vanety of roles, mcluding prOViding
care to women transferred from the
NBC

Cntena for transfer from the NBC
to the hlgh-nsk labor and dehvery
urnt are hsted m Appenchx B These
cntena have undergone only mmor
reVlSlons over the past 12 years In
1988, the selecbon cntena were ex
Panded to allow women WIth mtra
Partum hematocnts of 28% to 30%
to labor and deliver on the NBC Pre
Viously, women WIth a hematocnt of
< 30% were transferred to the hlgh
nsk umt In 1989, the 2-hour bme
hmlt was deleted WIth regard to fat!
ure to progress dunng acbve labor as
a sole reason for transfer The bme
hrmt did not reflect the more hberal
approach to labor management that
was actually In pracbce at the bme
when nurse-midWIVes were more
routmely msbtut10g altemanves such
as showers, ambulaboT' and breast
sbmulanon to augment labor rather
than automatically transfemng the
woman to the high nsk floor Dlag

nostlc cntena for pregnancy-mduced
hypertension and preeclampSia were
reVised 10 1989, Increasmg blood
pressure and protemuna baselines
from 130190 or > 1 + to 140/90 or
> 2 + In 1991, when ammomfus10n
was mtroduced to the birth center to
dilute tluck mecomum, thick meco
mum was deleted as an automabc
reason for transfer

Data Collection

Data are manually recorded m the
seMce dehvery log book and later
entered on computer by one of the
nurse-rrudWIfery staff members USIng
a program speCIfically deSIgned to
record log book mformatlon In
1990, when the computenzed sys
tem was Installed, the Nurse-Mid
WIfery Chrncal Data Set was evalu
ated for appropnateness 10 thIS set
bng (15) Because the Data Set IS
geared toward the comprehenSIve
care model, It was determmed to be
less useful than the custorrnzed pro
gram m thIS epISOdiC care set1Jng

METHODS

The method used to analyze selected
outcomes m thIS descnpbve report
was a retrospec1Jve records reView
Data were denved from a vanety of
hospital sources AdmiSSion and
transfer data, and labor and bIrth
outcome data were found In the
nurse-midWIfery dehvery log book
the annual reports of the nurse
rmdWIfery seMce, the hospital dehv
ery log book, and annual dehvery
statJsnes mamtamed by Women's
Hospital's Medical Informanon Ser
ViCes cesarean stabsbcs were avad
able from Women's Hospital's DtVl
sion of Maternal-Fetal Medlcme
Newborn outcome data were avat!
able In a data set preViously collected
by the pedlatnc nurse practJuoner
seTVlce AdmiSSion, birth, and trans
fer frequency data were available
from the annual reports of the nurse
midWIfery seTVlce as compJied from
the dehvery log book from 1981 to
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1992, however, complete data were
not available from other SOurces for
the enbre 12-year penod Transfer
outcome data were available from
1985 to 1992, data about Intrapar
tum transfer mdlcabons were avail
able from 1988 to 1992, demo
graphiC mformatlon and labor and
birth data were avaJiable from 1990
to 1991, and postpartum maternal
transfer Indtcabons, neonatal ~ransfer

data, and newborn follow-up data
were avatlable from 1982 to 1986
Slgmflcance levels were cOJ1Sldered
but not determmed because of the
retrospecbve nature of the data and.
therefore, the mability to statJsbcal1y
define causal factors

An effort was made to address the
rehability of the data recordeJ 111 the
nurse-midWIfery delivery log book.
the pnmary data source for thiS
study because one of the mam hm
ltabons of the retrospec1Jve deSIgn 15

data rehabJhty A systematic random
sampling of 174 charts, 124 from
1991 and 50 from 1986, was made
Ten charts from 1991 (61%) and 16
charts from 1986 (32%) were 'i;)t lo
cated by Medical Information Ser
ViCes overall, 148 of the requested
charts (85 1%) were located The log
book data for 34 vanables were com
pared WIth the medtcal record The
1991 log book data were also com
pared With data recorded m the
nurse-rmdWlfery computenzed dala
base Results mdicated an OW?" 'I log
book accuracy rate of 96% No al
tempt was made to venfy the rehabd
Ity of the data gathered by the med
leal or nurse-prac1Jboner seTVlce

RESULTS

DemographiC charactenstlcs of
women who gave birth on I' ? ,nth
center In 1990 and 1991 are pre
sented In Table 1 As presumed the
population was made up of pnmanly
Hlspamc women between the ages of
18 and 35 who had received some
prenatal care most had preVIOusly
gJven birth and expenenced a term
pregnancy Although the data pre

r (
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36
26
21
2
21
19
19
2

23

% NBC
Admrts

175
14
115
155
19
27
22
24

174

%NBC
Transfers

ForcepsNacuum .Extraction
BIrths

n

114
81
66
62
74
66
61
66

590

21
19
3
23
19
13
11
12

18

% NBC
Admits

half had no penneal trauma at all,
most mfants were of normal birth
weight although over 20% of mfants
were exposed to mecomum-stamed
ammotlc flUId, Apgar scores of less
than 8 at 5 mmutes were rare Dunng
these same 2 years, there were 526
women who were transferred from
the NBC to the hlgh-nsk umt, 338 of
the women transferred (64%) were
nulhparas

Newborn outcome data were sys
tematlcally gathered by the pediatnc
nurse practitioners from January
1982 through December 1986 Dur
tng those 5 years, 13,297 Infants
were managed by the pediatnc nurse
practItioners Of these mfants,
12,396 were born In the birth center,
and 901 were born 10 the hlgh-nsk
umt When nurse-rmdWlves attended
labors and births In the hlgh-nsk umt,
they had the option of transferong
the mother and newborn to the NBC
If they were deemed appropnate for
early d1Scharge Of the 13,297 tn
£ants, 10,373 (78%) were dtscharged
from the NBC, and 2,924 10fants
(22%) were transferred to the normal
nursenes Only one third (899) of the
mfants transferred to the normal
nursenes had medical problems The
other two thirds (1,822) were trans
ferred because the mother was not a
candidate for early d1Scharge lndica-

105
10
16
17
17
18
13
15

14

%NBC
Transfers

68
59
91
70
64
46
36
41

475

n

22
28
26
25
20
19
185
13
11
7
9
8

17

n

199
891
812
797
650
589
570
406
382
251
275
277

6099

Transfers from NBC

% NBC
Admits

1992 there were 36,410 10trapartum
admIssions and 30,311 births on the
NBC These bIrths accounted for
15% of the 196,420 births In Wom
en's HospItal dunng the same penod
Dunng all study years, the mtrapar
tum transfer rate to the hlgh-nsk la
bor and dehvery umt was 17%, and
there were no mtrapartum maternal
or fetal deaths among all NBC adrnts
SlOns The transfer rate for women
admitted to the NBC from 1985 to
1992 was 13 1%, and the pnmary
cesarean birth rate for all women ad
mItted was 18% (469125,890) ThIS
number does not tnclude the SIX
women (61307) admItted to the bIrth
center WIth a preVIous cesarean birth,
who fatled tnal of labor and reqwred
a repeat cesarean bIrth The overall
operative bIrth rate (cesarean, for
ceps, and vacuum extraction bIrths)
for all NBC admlSSlons was 4% The
hospital pnmary cesarean rate dunng
these same years was 10%

Tables 1 and 3 hlghhght some of
the labor and bIrth outcomes of more
than 6,000 women who gave birth
on the NBC 10 1990 and 1991 The
hlghhghts Include the follOWIng 28%
of the births were from nuIhparous
women most women expenenced
unmedicated labors, < 2% had per
Ineal trauma beyond a second
degree laceration, and more than

5
16
14
15
14
15
15
16
17
18
195
21

15

n

NBC BIrths

706
2317
2359
2439
2557
2514
2502
2658
3086
3224
2885
3064

30311

67
87.2
61

95
10
10
10
20

28
29
38
5
95

124
822
54

905
3208
3171
3236
3207
3103
3072
3064
3468
3475
3160
3341

36410

NBC
AdmlSSlons

409
5,329

371

5n1
85
59
62

132

1681
1,784
2,334

310
579

756
5,021

332

WOH
BIrths

14713
14854
16565
16562
18141
17147
16383
16462
18147
18094
14818
14544

196420

TABLE 1
Selected Demographic and
Clinical Charactenstlcs of Women
WhOse Births Occurred on NBC,
1990-1991 (N = 6.109)

[);;nographlcs n Percentage--'ge
< l Q

1~ - ~
:::35

Race
filspanlC

AsIan
Black
White
Unknown

Panty
o
1
2-4
:::5

No prenatal care
Gestatlonal age

<38wk
38-41 wk
::: 42 wk

sef'ted here compose only 20% of all
women who dehvered on the NBC
over the study years, there have
been no major shifts m the birth cen
ter population over the last 12 years

Table 2 summanzes the avculable
NBC acirmsslon, dehvery, and trans
fer data annually from 1981 to 1992
From June 1981 through December

Year

TABLE 2
Women's Hospital (WOH) BIrths and Normal Birth Center (NBC) AdmISSions, BIrths, and Transfers from
1981 to 1992

1981
19b2
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
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TABLE 3
Selected Labor and Birth Outcomes at NBC, 1990-1991 (N = 6,109)

TABLE 4
Indlcattons for Maternal Transfers From NBC to Routme Postpartum
Floors. 1982-1986 (Total N of NBC Postpartum Women =13,297)

dlcabon for hospitalization No read
mltted newborn died

As mtrapartum transfers decbned
from 1985-1992 (see Table 2). there
was a concomitant decrease In the
proportion of NBC admlSS10ns who
had cesarean births Operabve vagJ

nal bIrths surpassed cesarean births
as the most frequent method of In

tervenbon In 1989 thIS trend con
bnued through 1992 In aJdl<lon
there was a steady mcrease In the
proporbon of women who expen
enced an operative birth after trans
fer from the NBC to the hlgh-nsk Ia
bor and dehvery umt (Table 2) nus
companson can be Illustrated by
looking at two 4-year penods From
1985 through 1988, 18% of all
women adrrutted to the NBC vere
transferred and among all transfers
13% had cesarean births, and 15%
had operabve vagmal births By con
trast, from 1989 through 1992 9%
of all women adrrutted to the NBC
were transferred, and among those
transferred 16% had cesarean buths
and 225% had operative vagmal
births

As previously noted, the JOtrapar
tum transfer rate to the high-rISk Ia
bor and dehvery umt from 1985 to
1992 was 131% Three dtsbnct de
chnes were observed In the transfer
rate They occurred between 1984
and 1985,1987 and 1988, and 1989
and 1990 (Figure 1) In 1985 when
nurse-midWIves began tnagmg ob
stetnc patients In the malO admlttlng
room, the mtrapartum transfer rate
decreased from 25% to 20% and
the number of women discharged
home undehvered from the NBC
dropped from 0 9% to 0 5% Before
1985 all labonng women were ex
ammed by the resident In the mam
admltbng room and dlSposltlOned for
admiSSion to the NBC or tne high
nsk umt or discharged to home The
subsequent dechnes 10 IntrapartU~
transfers that occurred between 198
and 1988 and 1989 and 1990 can
not be attnbuted to a smgular event:
rather they comclded With several
changes m admiSSion and transfer

6G

46
26
17

% Total
Postpartum

Women
(137)

34
19
125

% Transfers

the normal nursenes and neonatal In

ten51ve care umt
After they were chscharged from

the NBC, 8,814 newborns (85%) re
turned for therr appo1Otment In the
follow-up clImc There were 173
newborns (1 3%) who reqwred read
ffilSSlon to the hospItal dunng the first
week of hfe. Table 5 summanzes the
reasons for readrrusslOn to the hospI
tal, WIth ]auncitce as the pnmary tn-

131 72 10
115 63 09
1m 56 07
84 46 06
33 18 025
31 17 02
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614
346
278

n
(1822)

Labor and Birth Outcomes n Percentage

Mechcabons m labor
None 5,683 93
Mepenchne 259 43
Hydroxyzme 167 27

Penneum
Intact 3,493 572
EplSlotomy 311 51
1st- or 2nd-degree lacerabon 2,128 348
3rd- or 4th-degree lacerabon 109 18
Unknown 68 11

Mecomum stained ammobc flwd
None 4,684 77
ThIn 870 14
Tluck 514 83
Unknown 41 07

Apgar score
< 8 at 5 rmn 27 04

Birth weight
< 2,500 gm 61 1
2,500-4,000 gm 5,566 91
4,001-4,500 gm 445 73
> 4,500gm 37 07

bons for maternal transfer to the rou
tme postpartum ward are hsted 10 Ta
ble 4 There were 203 newborns
(15%) who reqwred admISSion to
the neonatallnten51ve care umt The
most frequently encountered prob
lems were respiratory chstress, severe
congemtal anomahes, mecomum as
puabon, and polycytherrua Table 5
summanzes the reasons for transfer
of newborns from the birth center to

Indication

Anerma
BIlateral tubal hgabon
3rd- or 4th-degree lacerabon
Fever (;;. 101 anybme or 1004 x 2

after 24 h)
Postpartum hemorrhage
Pregnancy mduced hypertenSion
Poslbve syphilIS serology
Mechca1 problem
Substance abusmg mother
Other



1
I

f
f•

I,

"

I

j
I

)'

109
009
006
006
13

15

39
06
04
035
035
03
02
07
68

03
03
03
02
015
01

015

93

7

10

84
70
45
45

21
19
16
15
10
9

57
92
60
53
53
42
30

10

aty hospital btrth center staffed by
nurse-ffildWlves would be expected
to have a low cesarean btrth rate
The hterature also suggests that low
operatIve mterventIon rates may oc
cur as a result of selectlvely screemng
women for dehvery (11, 21-23).
someth1Og that has been practlced
and perfected m thIS settlng for more
than 10 years The charaetensncs of
the chent population and the dehvery
settlng should be kept m mmd when
evaluatIng the reported outcomes
The findIngs are deseMng of more
m-depth chscUSSlon so that the prac
tIce charactensttcs m thIS nurse
managed care settlng can be well un

n

13,297
12396

901

43
39
33
30
20
18

I 20

203

512
83
51
48
47
38
27
89

899

145
12
8
8

173

are placed In the "other" category If
they have lustonca1, physical, labora
tory, or chagnostIc test results Idenb
ned after admISSIOn that warrant
transfer to the hlgh-nsk umt

DISCUSSION

Lower cesarean bIrth rates are com
mon among women who are of
lower SOCIoeconomIc status (16), are
of Hlspamc ethmaty (17, 18), have
no health msurance or are IrlSUred by
MedIcaId (17-19), grve bIrth In a
govemment-owned hospital (19). or
receIve nurse-mIdWIfery care (20)
Thus, a largely mdlgent, Hlspamc
populabon recelvmg care m an mner-

Reasons

~I~ns for Neonatal Transfer from NBC to Neonatal IntensIVe Care Umt and Normal Nursery, and
~rn Readmissions, 1982-1986 (N = 13,297)

--- % % NBC +
Neonatal High RISk
Transfers Umt BIrths

---;:;'tal NBC + hIgh nsk umt births
NBC bIrths
Infants adrmtted after blIth m hIgh nsk umt

Increase load

NBC to neonatalmtertSlve care umt
Resptratory distress
Congemtal anomahes
Mecomum asptrabon
polycytherma
Hyperbilirubrnerma
Rule out sepsIS
Low buth weight/smail for gestabonal age
Depressed babyllow Apgar
Hypoglycerma
Prematunty
Hypothemua
Total

NBC to normal nursery for neonatal problem
Hyperbrhrubmerma
CardIac murmurs
Resptratory cbstress symptoms
ABO mcompabbility
Rule out sepsIS
Poor feeder
Polycytherma
Other
Total

Infants chscharged from NBC and readnutted
to hospItal wttlun first week of hfe

Jaundrce
Rule out S€pslS
Dehydratlon
Other
Total

cntena speafically regardIng aneffila,
pregnancy-mduced hypertensIon
and preeclampSia, and faIlure to
progress (see the precedIng sectJon
on ComphcatIons and EmergenCIes)

Table 6 hlghhghts reasons for In

trapartum transfers from 1988 to
1992 The 2 2% decrease m rate for
fadure to progress accounted for
36% of the total decrease In transfers
between 1988 and 1990, when
transfers decreased from 13 3% to
7 2% In adchtIon, there was a 1 4%
decrease m transfers for pregnancy
mduced hypertension and a 1% de
crease 10 transfers for abnormal fetal
h~art trac10gs and "other" Women

st 1994 Journal of Nurse-Midwifery. Vol 39 No 4 July/August 1994 BEST AVAILABLE COpy 191 J



TABLE 6
NBC Admissions, Intrapartum Transfers, and Reasons for Transfers to Hlgh·Rlsk Umt, 1988-1992

-ForcepNE Rate

Operawe Birth Rate-Cesarean Rate

and outlet forceps was lower In the
ep15od1c group when compared With
the comprehenSive care group
Nurse-midWives prOVided care to
both groups The cesarean birth rate
was 1 3% (7315,623) and 8 2 :, 57/
690), respecbvely; the rate of outlet
forceps was 18% (101) and 38%
(26) for the respecbve groups The
overall cesarean birth rate at Jackson
Memonal was 17% Sharp and LeWIS
noted comparable birth outcomes
among the ep1SOcbc (n = 6,671) and
comprehenSive (n = 4,095) case
loads at Grady Memonal h) ,'Ital
where the cesarean rate was 0 2%
and 8 1%. respecbvely (23) Because
Grady, Jackson Memonal, and
LAC +USC Women's Hospital are
mstltutlons that care for predoml
nantly vulnerable popu!atlorlS It IS

especally interesting to see the SUTll

oL'---'-----'--~::===~~aJ
1981 1983 1985 1987 1989 1991

5

10

15

25

20

Percent
30,.-------------------, ,.....-------,

IP Transfer Rate

FIGURE 1
Intrapartum transfer and operatJve bIrth rates among all NBC admiSSions 1981-1992

through birth, despite problerrlS that
may have been Identified or antic
pated on adm1SS1on When thIS oc
curs, an Increased level of co
management With physlcans IS often
avaIlable. ThIS mcreased potential for
Intrapartum problerrlS IS reflected In

birth outcomes of the comprehensive
care group Results of thiS study
should be compared With data from
surular 'ep1SOcbc' care outcomes and
not With other birth centers or ser
ViCes that pracbce under the compre
hensive care model

ThIS ep150chc model of care has
been examined and has been the
subject of both descriptive and com
parative studies In a descnptlve
study of nurse-rrndWifery care In a
tertiary setting at Jackson Memonal
Hospital 10 Ronda, Scupholme (22)
found that the rate of cesarean births

Reasons for Intrapartum Transfers

Intrapartum Abnormal Fetal Pregnancy Induced
Transfers Failure to Progress Heart Rate Hypertension Fever Other

NBC
Year Admits n % n % n % n % n % n %

1988 3,064 406 133 184 60 89 29 54 18 20 07 -59 19
1989 3,468 382 110 187 54 87 25 25 07 10 03 73 21
1990 3475 251 72 133 38 66 19 14 04 9 03 29 08
1991 3,160 275 87 138 44 79 25 18 06 6 02 34 10
1992 3,341 277 83 115 34 81 24 11 03 10 03 60 18

derstood, especally 10 hght of the SlZe
of this expenence, which not only re
sulted 10 extremely low cesarean and
operative birth rates, but also 10 no
mtrapartum maternal or fetal mortal
Ity, mfrequent maternal or neonatal
morblcbty, mfrequent use of techno
IOgJcal Intervention, and high accu
racy m the selecbon of mothers and
newborns who would expenence
normal labors and bJTths

When women are screened on ad
mJSSIon In labor, two chsbnct nurse
midwifery caseloads emerge (22,
23), either a "comprehensive" case
load or an "eplsoci!c" one A com
prehenSive caseload consIsts of
women who have been followed pre
natally and contmue to be managed
either solely by the nurse-midwife or
m consultation With the phyStclan
dunng the mtrapartal penod The ep
1SOcbc caseload COnsiSts of women
who are screened on adm1SS1on In la
bor, and the management of their
care IS assumed by the nurse-midwife
If they are appropnate candidates
Most nurse-midwife seMCes follow
the comprehensive care model but,
In thIS setbng, as In other Similar hlgh
volume settlngs. the episodiC care
model IS more common

By selectively screenmg women on
admISSion m labor the potential for
or the absence of comphcatlons IS
taken mto conSideration and the
nurse-midWife can choose whether
to manage a woman scare Ordmar
I1y thiS chOice does not eXist m the
comprehensive care model the
nurse midWife remams With the chent
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lanty 10 bIrth outcomes for the epI
sodIc care groups managed by nurse
u\ldWlves at these mstltutlons The
major dIfferences between the
grOUPS are that Grady and Jackson
Memonal serve a predommantly Af
nee" Amencan population (84%
am ,,%, respecbvely), whereas the
populatJon at Women's HospItal IS
predommantly HlSpantc.

The questlon remaIn109 IS whether
the low operattve bIrthrates assoa
ated WIth eplSOCitc care are due to
selecbve screemng, nurse-mIdWifery
care or both Two prospecttve stud
Ies compared nurse-mIdwife and
haus.. s'aff bIrth outcomes Slome et
al address10g thIS ISSue 10 a study
done In the early 1970s at the Um
\leI'SIty of MtsstsstPPI Medtcal Center,
Iound that lOW-rISk women random
IZed to eIther nurse-mIdwifery or
bouse-staff care had Slmtlar cesarean
birth rates, but the rate of low-forceps
bu1hs was three bmes hIgher (P <
OS) I! I e housestaff group (24)
The study by Chambhss et ai, whIch
~k place at Women's Hospital In

1le early 19905, randOmIZed women
llro met NBC adrmsslon cntena to
ether rrudWlfery or house-staff care
11) Results of thelr study venfied
!lal a low cesarean birthrate can be
achieved by nurse-midwIves or
~ s,aft hen very speCIfic selec
bl CI1tena are used Chambhss et al
ao reported that there was no Slg
~nt dtfference In cesarean blrth-
~ (51234 versus 1/253, respec
~) between the two groups, but
~ Iotal operabve mterventlon rate
~ stabsbcally slgnlncant (P < 006)
:rJnanly as a result of the number of
':ateps and racuum bIrths m the
~ staff group (I8 versus 0) Fur
'-atnore thIS study reported a slg=::ntly higher rate of epISiotomIes,

and fourth-degree lacerabons
-.:s use of analgeSIcs and OxytOC1~
"tiehouse staff group Both studies
~ that the hIgher mCldence
~"'qJS births may have been at

ble to teachmg purposes In
::. Slome et al noted that the

bon of forceps may be consld

ered a more routme procedure by
phYSICians than by nurse-mIdWiVes

Even If the slgmncantly higher op
erabve vagmal birth rate among the
house-staff group IS attnbuted to
teachmg purposes, the slgmncantly
higher rate of epISIotomies, thlrd- and
fourth-degree laceratlons, and use of
analgesiCS and OXytOClCS cannot be
Ignored The greater mCldence of
these mterventlons m the CIted study
and the very low analgesIc medtca
bon and epIsiotomy rates reported 10

thIS study suggest that there are
phlIosophlc dIfferences between
nurse-mIdWIVes and phYSICIans The
Amencan College of Nurse MIdWIVes
advocates the appropnate use of
technology In chtldbtrth byemphaSlZ
109 In philosophy statements and
chmcal statements that chtldblrth IS a
normal process and that mterven
tlons should be used only when the
benefits of such technology outweigh
the rISks (25) In thIS Institution, these
phIlosophIC and chmcal statements
Influence the nurse-nudWlves to 10

corporate mto their practtce altema
bves such as showers, ambulatton,
poSlbon changes, and breast snmula
tlon, rather than Instltubng OxytOClCS
at the first Sign of protraction or arrest
of labor, or before analgesICS are
used The statements also mfluence
nurse-mIdwives to use expectant
management 10 labor rather than
stnct adherence to bme brmts

Another area In whIch nurse
rmdWlfery practice dtffers from med
leal practlce IS the pohcy on mgesbon
of flwds and food for women se
lected for birth center care Increas
mgly In the hterature, the pracbce of
restnctlng flUids and food 10 labonng
women has been questioned The
pohcy of restnctmg flUIds and food IS
pamcularly unreasonable for women
who are at low nsk for sUIglcal mter
venbon and have not receIved nar
cotics (26-30) Asplratlon IS most
often aSSOCIated WIth general anes
theSIa and Improper anesthebc tech
mque Although many obstetnClans
and anestheslologtsts advocate treat
mg all labonng women as If they

were at high nsk for aspIration, It IS

clear from the bterature that there are
levels of rISk. Withholding food and
flUIds on the NBC IS unreasonable
because the populabon IS at neghgt
ble rISk for asplratton for three rea
sons First, the cesarean birth rate of
the bIrth center over the last eight
years has averaged only 1 8%, sec
ond, epIdural anesthesta has Slgmfi
cantly decreased the use of general
anesthe51a, and third, 10 the last 12
years there has never been an 100

dent of aspIration among more than
36,000 women admitted to the birth
center

From 1985 to 1992, decreases 10
mtrapartum transfers were assoaated
WIth concormtant decreases 10 the
rates of operabve mterventlon The
assessment skills of the nurse-rmd
Wife worlang 10 the emergency room
and the labor management deaslOns
and mtervenbons employed by the
nurse-rmdWlves workmg at the birth
center undoubtedly mfluenced the
dechne 10 both transfers and opera
tive mterventlons A further drop 10

the transfer rate occurred when
nurse-nudWlves exerased more lati
tude 10 prolonged labor manage
ment, along WIth other factors such
as the posbng of weekly stattSbcs and
mcreased expenence of the nurse
rmdWlfery staff

The decrease 10 mtrapartum trans
fers that occurred when nurse
rmdWlves were pnmanly responstble
for tnagmg labonng women 10 the
malO admlttlng room was attnbuted
to theIr famlltanty WIth admISSIon Crt

tena and greater selecttveness 10

whom they sent to the NBC The de
chne 10 the number of women dIS
charged home undehvered undoubt
edly occurred because many nurse
mIdwIVes have pnor expenence as
labor and dehvery nurses, and are
therefore more pronClent at chfferen
batlng latent from acttve labor than
are the reSidents Postmg of flow
sheets that recorded the datly num
ber of NBC admiSSions births and
mtrapartum transfers to the hlgh-nsk
floor, as well as reasons for transfer
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At LAC +USC Women's HOSpItal
we have the opportumty to prllVlde
nurse midWIfery care to a select pop
ulation 10 a tertiary settlng where or
dmanly only high-tech care 15 consld
ered possIble Women get the level
of care they need and deserve, from
the prOVIder most appropnate to ren
der the care needed. Because many
women expenence nonnal labors
and births, nurse-nudWives, pedldtnc
nurse-pracfJboners, and nurses are
able to prOVIde most of their cafe
whtle speClahsts and reSIdent physJ
clans focus on mothers and new
boms WIth more complex mecbcaJ
needs Our mulbd1sctpbnary expen
ence With nurse-rmdWlves and nurses
proVldmg substantlal leadershIp 10

the debvery of maternity Co E: ser
VICes should serve as a model for
those who are searching for a means
to prOVIde safe, alternabve birth 
expenences and decrease the length I

of hospItal in-patient stays for pre I
dormnantly low-mcome mothers and I
Infants In tertIary setb.ngs

CONQ.USION

BESTAVAILABLE COPv

Th15 artIcle demonstrates the excel
lent outcomes that can be achieved
when nurse-rmdWlves, worlong col
laboratlvely and cooperatively With
obstetnClans, neonatologiSts, resI
dent phySICIans, pedlatnc nurse
pract1t1oners, and nurses, prOVIde ep
150chc care In a birth center setbng
Our data support the nobon that
nurse-mIdWiVes practIcmg 10 thIS ep
JSOdIC care setbng are hIghly success
ful 10 selectIng a populabon appro
pnate for bIrth-center care Data pre
sented here represent the largest
reported longltudlnal expenence of
nurse-midWIfery care 10 a SIngle set
ting and mdlcate that both the selec
bon process and the nature of the
Intrapartum management can result
m low rates of mtervenfJon, intrapar
tum transfer and operative birth
WIthout compromlsmg outcomes

at detennmmg need for medIcal in

tervention (Table 2)
In the future, a prospective ran

dormzed study for fallure to progress
that compares nurse-mIdWIfery mter
venbons such as ambulabon and
breast sbmulabon versus oxytocin
may be undertaken to Increase un
derstanchng of the role of expectant
management, safe tIme parameters
for the use of expectant manage
ment, and the effects of oxytoon ver
sus expectant management on ne~

natal and maternal outcomes and
operabve birthrates Ongomg re
search projects 10clude assessmg the
effectiveness of breast sfJmulatlon for
labor augmentafJon, use of ammom
fUSIon to Improve abnormal fetal
heart rate tracmgs, and bIrth out
comes of women admItted to the
NBC WIth a hIStory of a cesarean
birth These on9Omg and future stud
Ies are part of a revtsed mJSSlon to
Include chmcal research 10 th15 well
estabhshed nurse-rmdWlfery seTVlce
and educatlon prograrn-a ITUSS10n
that 15 shared With the other medlca1
and nursing departments

and the transfer rate, was mltlated 10

1988, and proVIded an opportumty
for mfonnal self~ and peer evaluation
and also proVIded the seTVlce With
stat1StJcaJ mformabon that could be
used to cntlcally evaluate care

AddlfJonal contnbutmg factors 10

the observed dechne In Intrapartum
transfers may be Improved skIlls
among staff and the preVIously men
boned change In cntena for fallure to
progress Failure to progress ac
counted for 48% of all mtrapartum
transfers from the birth center be
tween 1988 and 1992 (Table 6) The
most common mmcabon for intrapar
tum transfer In ttus study and 10 SIm
Ilar sett10gs where oxytoon, forceps,
or vacuum extractors are not used, 15

labor dystooa (3, 5, 7, 26, 31) Al
though It 15 the most common reason
for transfer, It IS also the most respon
SIve to alternanve mterventlons and
supportIve, unhurned care

.Expectant management requIres
the practlfJoner to assess whether the
woman IS In latent or active labor
Although the preference 15 to adrmt
women 10 active labor to the birth
center, the dlagnoSlS of active versus
latent or false labor IS often made
over fJme PelSner and Rosen found
that 40% of women were still 10 la
tent labor at 4 cm ceTVlcal dllatatlon
(32) To make a diagnoSIS of second
ary arrest of ddabon or faJlure to
progress, the woman must be 10 ac
fJve labor EhmmafJng arbttrary tIme
hmlts allowed nurse-mIdWIVes the
freedom to await the onset of active
labor and to try alternabves when la
bor became protracted or arrested,
as long as mother and fetus were 10

good condlbon It 15 lIkely that an ex
pectant approach and adJunctlve
measures 10 nurse-midWIfery man
agement for fatlure to progress 1Oflu
enced the decline 10 transfer rates In
addlbon, because the propomon of
cesarean and operabve vagInal bIrths
10creased by more than 10% among
those transferred whereas the overall
transfer rate decreased by 9%, the
authors conclude that over bme the
nurse-mldwlVes became more adept
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mdlcatlve of fetal dtstress that IS

unresponSIve to alleVlabng n,er
venbons

Maternal
• EVidence of ammombs
• Development of pregnancy 10

duced hypertensJonipreeclamJ)Sla
• Request or need for regional anes

theSla
• Hematocnt < 28% on admiSSion
• Hemorrhage pnor to dehvery
• ExCesSIve blood loss at dehveIY or

fourth stage-and symptomatlc
• Prolonged second stage (more

than 2 or 3 hours)
• Fatlure to progress dunng actJve

labor
• Chents who, after evaluabon do

not comply WIth adrmssJon cntena
• Chent request for mecbcal ,an

agement

ExclUSion Cntena for
12-Hour DIscharge

• Abnormal phYSIcal exammabon
• Medical, sur9lcal, or psychlatnc

problem
• Esbmated blood loss > 750 ... L
• Hematocnt < 30%
• Marked eplSlotomy cbscomfort se

vere brUlsmg or edema
• Temperature> 100 4°F dunng

hospltahzabon or > 99 4°F at 12
hours

• Unable to ambulate easily andlor
care for self and mfant

• Inability to VOId
• Thlrd- or fourth-degree laceraOOn

r11

BEST AVAILABLE U.,If'}

no pnor vagmal birth after ce
sarean

2 Low verbcal or clasSIcal uter
me scar

3 More than one CIS
• PreVIous chfficult delivery
• Welght > 225 Ib
• HypertenSIon 140/90
• Protemuna > 2+
• PosItive syphllis serology, un

treated
• Chent 10 custody
• Spontaneous rupture of mem

branes
1 Not 10 labor
2 SIgnS or symptoms of ammo

mbs
• At-nsk class A-I cbabebCS mclud-

109 Iustory or
1 PreVIous overt cbabetes
2 Pnor antepartum sb1Iblrth
3 TraumatIc dehvery due to ma-

crosomia
• Abnormal vagmal bleecbng
• Mulbple gestabon
• Temperature > 99 6°F
• Umdenbfiable presenbng part
• Station > - 3 for multIparas,

> - 2 for pnmJparas
• ThIck mecomum
• Acute or chromc mecbcal concbbon
• Nonvertex presentabon

APPENDIXB

Intrapartum and Postpartum
Transfer Cntena 1992

Fetal
• Abnormal fetal heart rate pattern

APPENDIX A

AdmiSSion Cntena for the
Normal Birth Center
September 1992

• Gestabonal age > 36 to < 42
completed weeks

• Gestabonal age ~ 43 weeks WIth
reacbve nonstress test and amm
obc flwd mdex ~ 10 em

• Esbmated fetal weight 2,500 to
4,OOOgm

• Low-nsk class A-I chabetes
1 Regular attendance at chmc

WIth normal fasbng blood
sugar (FBS < 105) docu
mented 10 prenatal records
Wltrnn last month

2 Without hIStory of overt cba
betes, antepartum sbllblrth,
or traumabc dehvery due to
macrosomia

• One pnor cesarean secbon (CIS)
WIth

1 Documented low transverse
utenne scar and pabent de
SIre for tnal of labor 10 NBC

2 Undocumented utenne scar
WIth hIstory of uncompli
cated vagmal birth after ce
sarean

ExclUSions Chents with the
FollOWIng Are Ineligible
for Adnusslon

• Anemia (hematocnt < 28%)
• Panty> 8
• PreVIous CIS With the follOWIng

1 Undocumented utenne scar,

H){I
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CLINICAL SECTION

Key words EpISiotomy chddblrth trauma thlrd- and founh-degree lacerations pelVIC
relaxation

EpIsIotomy: Can Its routIne use be defended?

'"... .....

/
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/
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Clinical Opinion

dicatlon was used m 7% of deh\elles "'Ith speCial at
tenUon to the delavery of the head and shoulders
Rltgen2 admomshed the phySICian [0 stnve for com
plete protection for the penneum" and warned agamst
dlSmlssmg hiS findmgs as much ado about a penneal
tear"

It was not unul 1920 after articles were pubbshed
by Delee' and Pomeroy< that routine use ofeplSlotom}
began ThiS comClded With the move ofdehvenes from
the home to the hospital With a change m attendants
from midWives to phYSiCIans With famtly sizes dlmln
IShmg and WIth an mcrease In cesarean dehvenes I The
fact that thIS trend mcluded routine use of eplSIOIOmy
was not haded as an advance by all J Whltrldge WII
hams remarked after Delee s presentation m 1920
that he disagreed WIth everythmg DeLee said; Unfor
tunately thiS debate did nOI initiate SCientific mqulry
Subsequent reports focused on whether mldlme or me
dlolateral episiotomy was better Advocates of the mid
Ime approach won the battle m the L OIled Stales and
todav It IS the usual techmque m thiS countn

Foundation arguments

The case for routme eplslotom\ rests on two foun
dation arguments thaI epiSIOIOm} reduces penneal
trauma and that It prevents subsequent peh Ie re
laxation

John M Thorp,Jr, MD, and Watson A Bowes,Jr, MD

Chapel Hul North CaTouna

)

I

EpIsIotomy IS routinely used before delIVery In the United States The rabonale for roUbne episiotomy IS
based on two foundatIon arguments that epISiotomy reduces penneal trauma and that It prevents
subsequent pelVIc relaxatIon A careful reVIew finds little eVIdence to support these arguments epISiotomy

•

may predIspose the graVId woman to third and fourth-degree laceratIons Efforts should be directed to
~termlne whether episiotomy IS benefiCIal (AM J 0BsTeT GYNECOL 1989 160 1027 30 )

EpiSiotomy commonly precedes vagtnal delavery In

the Umted States In 1979625% of vagmal del1venes
were accompltshed With thIS procedure In nullaparous
women the episiotomy rate rases to 80% Reported ben
efits mclude a decrease an penneal trauma and pro
phylalUS against pelVIC relaxation ThIS arucle analyzes
the data that suppon routine use of thiS techmque

From th~ DIt lSum of Mal~nuzlF~lal M~drCln~ Dtpartmnlt of Ob
strtnc5 muJ (\ /I~cululf\ School of M ~dlCrn~ Th~ UIIIVn-Sl/) of
!vortlz Carolllla

Rqmnl r~qll~lu Uat,oll A Bow~s J' MD CB# 7570214
MtUNuirr Ch.aIJ~1 Hrll fo,C 27599 7570

History

EPlslotomv IS a relatively new phenomenon It was
first suggested by QuId 10 1742 as an aid 10 difficult
vagtnal dehvenes Broomall advocated Its routine use
In 1878 as a procedure thaI would prevent penneal
ruptures I

Dunng the mnteenth century there ",as much inter
est an the prevention of permeal trauma at the time of
vaginal dehven In 1855 Rltgen presented 4875 de
IIvenes With only 190 penneallears Wlthm thiS group
onl} one patient had a laceration extendmg Into the
anal sphmcter ThiS remarl..able record was accome '"lhShed by a procedure called scanficatlon (a senes

superfiCial Circumferential vagmal inCISions) Scar-



I

I
I I

'J

1028 Thorp and Bowes BEST AVAILABLE COpy \1.
Am I 01"", (

-

Prevention of trauma The only commonly reported
marker of severe pelVIc trauma In the hterature IS thIrd
and founh-degree lacerations LesIOns of the upper
vagIna and antenor Introitus are conslStentiv underre
ported I

Tables I and II Illustrate the Inodence of thlrd- and
fourth-degree lacerations wIth and WIthout midlIne
epISIotomy respecuvely From these cumulative data It
appears that mIdline epISIotomy IS not assooated with
a decrease In thlrd- and fourth-degree lacerations

We prospectlvel} studIed rouune use of epISIotomy
and found that 10 nulliparous women thIS procedure
predisposed women to thIrd- and founh-degree lac
erations The lacerauons were more pronounced In
nulhparous women who were dehvered of 10fants
>3400 gm No thlrd- or fourth-degree laceration oc
curred when epISIotomy was not performed 6

Gass et al 7 did a retrospective study In whIch they
matched 205 paIrs of women for age panty and bIrth
weight. The women ID one group were delivered with
mldhne epIsiotomy whereas patients In the other were
not If epislotom} IS assumed to be equl\alent to a
second-degree laceration then women In the group
Without eplslOtom\ had less penneal trauma 1'.0 thIrd
or fourth-degree laceration occurred \\ Ithollt an epls
lotomy7

In 1985 Bud..ens et al" investigated the relationship
of eplslotomv to third-degree penneal tears In 21 278
dehvenes With an epIsiotomy rate of 284% and wtth
the medlOlateral approach third-degree tears occurred
In 1 4% of dehvenes With eplslOtom> and In 0 9%
of dehvenes Without ThiS difference \\as slgmficant
(P < 0 01) When a subsample of spontaneous acCIPI
toantenor dehvenes were reviewed and after the m
fants were stratified bv birth weight and the mothers
b\ panty there was no relation between eplSIOlOm\ and

third-degree tears The authors concluded that rUUllnt"
epIsiotomy does not prevent trauma to the an<11 splllnc
ter or rectum 8

Blondel and KamInskl~ found despite an InCredSe In

the epISiotomy rate from 8 I%to 37 1% In their h()~IlIlJJ

from 1972 to 1982 that the inCIdence of thlrd-dt't:'I("t"
lacerations did nOl change In analyZIng their e"pen
ence from 1981 they found that the 10Cldence of Ihml
degree lacerauons was mcreased In women \\ ho h lel
undergone episiotomy The authors concluded Ih II
these findmgs were Similar to the observations of Bud..
ens group 8 Both studies used data to analyze mech"
lateral epIsIotomy If the mldhne approach had bet"n
used With Its propensity for extension mto the reclum
even more thIrd and fourth-degree lacerations coulel
have occurred

The literature on medlolateral eplslotom\ dlscu''>('
trauma other than third or founh-degree lacerdu rtU '

The West BerkshIre Perineal Management TndJ \.. I j

randomIzed controlled study of medlolateral ep',JIII
omy IU Patients were placed mto two groups tht" J(

stnctlve group m which eplslotom\ was used unl- ,..,
fetal indications and the hberal group In v.hlCh t"1"
Jotom\ was used to pre\ent pennealtears One:- the II

sand pauents were enrolled the eplslOtom\ Idll \ ,

1O~ In the restrictive group and 51 % In the hh, J ,I

group Only one case of severe trauma to the:- UPI'"
one third of the \agma occurred In either group lilt

authors state that there IS no eVidence that tI IUIll I I

more extensIve 10 the restrictive group IC

There IS httle eVidence to support the argunJeJlI Ih I

episiotomy hmlLS pennealtrduma There are SOnJt' elll I

to suggest that the procedure precltsposes the g' 1\ ,d
woman to third and fourth degree lacenltlom

ProphylaXIS agamst pelVIC relaxauon Ii It/Will (II

stetrus In defense of eplS10lOm\ states It (dn bt ,lid

~I>
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wuh certalnt} thelt smce the era ofin-hospital delI\ erIes
with eplslotom) there has been an appreciable decrease
In the number of women subsequently hospitalIzed for
treatment of symptomatic cystole rectocele uterIne
prolapse and stress incontinence Although the two
phenomena are associated there are fel\ SCientific data
to claim that epIsiotomy has caused less pelVIC relaxa
tion However most proponents of this argument ote
the 1935 study b} Aldndge and Watson 10 They com
pared 2800 delI\enes In primigravid women dunng
two time periods 1920 to 1925 and 1929 to 1934 The
women m the later time penod had more frequent use
of "midlIne episiotomy and prophylactic forceps" The
authors concluded that vagmal and pelVic floor InJunes
were markedly diminished In women who had epISI
otomies and forceps dellvenes

In the Aldndge and Watson study II follow-up was
done at 6 weeks b} observers not blinded to the mode
of dehvery The cntena for "pelVIC floor inJury" were
not descnbed or standardIZed No statistical analysIs
was performed The use of forceps was a confoundmg
vanable The overall episiotomy rate was 23% which

•

as one third of the present rate They had an abdominal
ehvery rate of only 3% which confounds extrapola
.n of these data to modern obstetncs Aldndge and

Watson clearly Identify their bias toward the mterven-
ttonast school ofDelee and Pomeroy and state that "the
comparISon of phYSical findmgs IS not enurely falr or
accurate II

Gameyl: presents the most convmcmg data that epls
IOtomy can prevent subsequent pelViC relaxauon He
compared two groups of 1000 women The first group
was delIvered wuh epISiotomy performed late" only
"when there were SignS of Impendmg laceration" The
second group was delivered by outlet forceps over a
nght medlolateral episiotomy performed "early" Gal
ney evaluated all the women at 2 months to 10 years
after their delivenes Evaluauon consisted of recordmg
damage to the urogemtal diaphragm the levators and
vagmal \\aU attachments HIS results mcluded several
findings greater damage In all areas m patients delIv
ered Without episiotomy Increased damage on succes
slVe delrvenes In both groups and equJ\alent inCidence
of stress urman mcontlnence and uterine descencus
between the tl\O groups .1

Although Gamev s work IS ImpreSSive With objective
definitions of pelVIC damage It remains open to cntl
ClSm First there IS the confounding \anable of forceps

•

dellver"} which e\en patient m the second group un
-went Even the discussants of hiS work debated
ether thiS had any Impact and whether epiSiotomy

alone would obtam Similar benefits Second the ob
server was not bhnded as to the mode of delivery
thereby interjeCtIng biases Into the asssessment Third
the two groups being compared were ven different

Routine use of episiotomy 1029

and as With the Aldndge and Watson study II an at
tempt was made to compare women dehvered m dif
ferent decades There IS no mentIOn of the length of
the second stage of labor or abdommal delivery rate
The percentage of women who were actually symptom
atlc from thiS pelVIC damage" cannot be determmed
No comment IS made about dyspareuma or stool 10

contmence
Another major Issue IS the timing and depth of epIs

Iotomy necessary to prevent pelViC relaxation Both
ongInal and modern advocates urge mClSmg the per
meum when the vertex reaches the pelViC floor. stress
109 mCISlon of the levator bundle before any dIStention
of these muscles Few modern epiSiotomies fulfill thIS
objective most are done after marked dIStention of the
levators and penneum If DeLee s premise IS accepted 3

then epISiotomy must be performed early to prevent
subsequent relaxation

Modern studies

Recent studies attempt to determme the effects of
childbIrth and common obstetnc procedures on the
funCtIon of pelViC and anal musculature Snooks et aI 13

report pudendal nerve damage In 40% of women who
have vaginal deliveries No damage was noted In

women after abdommal delivery Forty percent of thIS
damage will persISt at 8 weeks post partum Prolonged
second stage forceps delivenes. delivery of an exces
Sively large mfant and third-degree penneal lacera
tions were posltlvely correlated With mcreased puden
dal nerve latency Midline epISiotomy had no effect on
pudendal nerve functIOn Snooks et aI suggest that
pelVIC relaxaoon and unnary or fecal mcononence that
develop after vaginal delivery result from thIS damage
to the pudendal nerve Although they suggest that ob
stetnClans should use techmques that may protect the
pelYlc floor and Its nerve supply." they do not Identify
which techmques to use Their work does not support
mldlme episiotomy as an effective techmque for pre
ventmg such damage

Haadem et all' studied rectal sphmcter function 10

63 women after ~rupture of the perineum mto the
rectum Only five of these dehverIes were preceded by
epISiotomy Half of these patients had Significant mor
bldm Incontmence With flatus dyspareuma and pam
With bowel movements Fourteen had anal pressure
profilometry and these women had Significantly less
strenglh m the anal sphmcter The Haadem study sug
gesLS that lacerations involVing the rectum resuh m
more long term anal dysfunction than IS commonly ree
ogmzed

USing a Simple permeometer Goudon and Louguel>
faded to demonstrate a slgmficant difference In pen
neal function at I year after abdominal dehvery vaginal
dehven With eplslotomv vaginal dehvery over Intact
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AmnIotIC band syndrome. ReevaluatIon of Its pathogenesIs
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Thorp and Bowes

permeum or wIthout second laceratIons or forceps de
hvenes or 10 nulliparous control women Perineal mus
de function was found to be dynamlcall) related to
regular exercIse done by the mdtvldual and not to mode
of debvery

In the West BerkshIre penneal management tnal J(I

there were no dtfferences at 3 months post partum In
the IncIdence of stress unn~ry mcontInence between
the lIberal and restncted groups Follow-up at 3 years
faded to demonstrate prevenuon of unnary mconU
nence by bberal use of epISIotomy 16

In coneluslon despite Its common apphcatJon there
IS lIttle eVidence to support rouone use of epISIotomy
ThIs procedure may well mcrease the madence of
thIrd and fourth-degree lacerations There are few
data to support the premise that thIS procedure pre
vents pelVIC relaxatIon Too many changes (such as dl
mmlShmg famdy SIZe. more frequent use ofabdommal
delIvenes. shorter second stages) have occurred to at
tnbute to epISiotomy the credIt for the decrease 10 pel
VIC relaxation over the last 50 years Efforts should be
directed toward obJecuvely ascertalOmg whether rou
tIne epISIotomy IS truly benefioal
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Amniotic band syndrome IS a poorly defIned entity charaetenzed by protean fetal malfonnatlons and
disruptions The pathogeniC theory Widely accepted In the obstetnc literature IS that the formation of fibrous
amnIOtic bands IS the Initiating event In the disorder and IS responSible for subsequently pathologIC
conditions A cntrcal reVIew of the recent clinical and expenmental literature appears to contradict thiS
hypotheSIS EVIdence suggests that amniotic band syndrome results from a multlfactonal process In which

vascular compromise SpeCifically hemorrhage IS the pnnClpal pathogenIC stimulus and that the fibrous
bands are a late reparative event of little or no pathogenic Significance (AM J OBSTET GYNECOL

1989,160 1030 3)
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The National Assooauon of Childbearing Centers mamtdl1' J

master list of US birth centers known to Its stafT In earl- 19M1 tI
aSSOCiation mvned all 134 centers on ItS list to pdrtlClpat, 111 tI,
study which was due [0 be':ln In June of [hat 'raT '>,X cent' r Ii
opened or became kno.... n to the assoc,atlon durllll( th~ rem "nri I

1985 or dunn,: 1986 "ere also asked to JOin thr stud\ Ot Itt
centers In\lted to partlc'pale 89 centers m 3;) St..lle, aClu..llI, <I, I
Bet"een ..... ovembrr 1986 and Juh 1987 80 of these centt< \ I

\ ,sited In order to r\.lluatr the.. dala colleclton procedure, III I II

completeness and rrl'abllm of their data Thr rem.lImnl( 11111 "

lers either had not vel enlered the sludy or had do,ed helo.. Itt ,.
VISIIS were compleled Data lrom these nme crnters werc Il1etU I ""
the anal}ses Five centers were exduded from thr stud, b, I r II
andlysls of data because the sne \lSIIS showed that c,th, r Iii ' I II
not enrolled all their patIents or the data from Ihrlr cllmcdl rr I I
were not sufficlenth consIstent" IIh rrcorded llbsrn """''' I" I

thiS sludy IS based on data from 84 bmh c..ntrrs
In earl} 1987 we obtamed lists of all birth cent ..., .,1<" II I III

lIealth <luthonlles uf 4'> ,I.ltes Before obt llnll1l( Ihrse 1,,1, Ii" '\
tiona I Assonallon of C'hlldbt"ann,: Centers .nr' of 14(1 lenl .." I
"hlch onl) 8 were localed III thr fi, c stales th.l' did not pro\l'" Ii
Inrorm ttl H1 r,..flllro .. 'r-d I hr ... 1 "t" Juthorltll'" 11 ,...rl )1) fr" I 11111 111..

COlOgiStS discouraged the use of bmh centers unll,
better data were available 16 Because few poor OUI
comes would be expected among women .... ho h..IC1
been screened to exclude those With recognJZ1hl.
high-nsk COndItiOnS, a large studv was needed to d
scnbe the outcomes of birth-center care accurateh
The ro...atIonal Birth Center Study was deSigned to r'
spond to the recommendations of the Instllutr "I
MediCIne committee and to address the conce-rns ,.1
the Amencan College of Obstetncians and G\ necul.,
gISts and the AmerIcan Academy of PediatrICS It., I

natIonWide prospective descrrptIve study of the r,m"
prOVIded In free-standmg bIrth centers ThiS repon
exammes the labor, delivery, follow-up care, and oul
comes of 11,814 women who were admitted In labor 10

84 birth centers from mId-1985 through 1987

METHODS

Recruitment of Birth Centers

Twenty-nine percent of nulliparous women and only 7 ppr
cent of parous women were transferred but the frequency
of emergency transfers was the same The rate 01 cesar
ean section was 4 4 percent There were no maternal
deaths

The overall Intrapartum and neonatal mortality rate was
1 3 per 1000 births The rates of Infant mortality and low
Apgar scores were similar to those reported In large stud
les of low nsk hospital births

We conclude that birth centers offer a safe and accept
able alternative to hospital confmement for selected preg
nant women partlcularly those who have prevIously had
children and that such care leads to relatively few cesar
ean sections (N Engl J Med 1989 321 1804 11 )
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IRTH centers are nonhospltal facl1lt1es orgamzed
to provide famIly-centered maternity care for

women Judged to be at low rIsk of obstetrIcal comph
cations The first bIrth centers were developed to serve
rural communItIes In 1975, the Matermty Center As
SOCIatiOn establIshed the first urban bIrth center In

I'.ew York City I As of 1987, at least 240 other centers
had opened although manv subsequently closed, pn
marIly because of the lIablllty-msurance CrISIS Most
states now regulate birth centers bv lIcensure, a pro
gram of accredItation has been estabhshed, and the
services of birth centers are covered by most health
care Insurance plans

Safety IS the major concern PrevIous studIes of
birth centers have been retrospective and relatIvely
small 2 14 In 1982 an Institute of MedICIne committee
concluded that relIable information about the relative
safety and efficacy of all bIrth settings was lacking It
recommended research to Include "well-conducted
prospective descnptlve and observational studies "15

Statements from the American Academy of PediatriCS
and the American College of ObstetriCIans and Gyne-

}f'
Abstract We studied 11 814 women admitted for labor
and delivery to 84 free standing birth centers rn the Untted
States and followed their course and that of their Infants
through delivery or transfer to a hospital and for at least
four weeks thereafter The women were at lower-than
average nsk of a poor outcome of pregnancy according to
many but not all of the recognized demographic and be
havioral risk factors

Among the women 70 7 percent had only mrnor com
plications or none 7 9 percent had serious emergen
cy complications dUring labor and delivery or soon
thereafter such as thick mecontum or severe shoulder
dystOCia One woman In SIX (15 8 percent) was trans
ferred to a hospital 2 4 percent had emergency transfers
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list Of th~ Lombmed total of 160 centers kno"n to either the ~tat~

authontles or th~ aSSOCiation 84 IJ2 J percent} were Included m
thIS stud,

SIXt\ of the 84 centers "ere operated bv certified nurse mldM\eS
11 bv ob~t~trIC1an !1;\ necolo~sts 6 bv famlh practitIOners or other
ph)slclan~ 3 b\ hcensed or la\ mldwl\eS 3 b\ obstelrlclan ~neco1

ogIsts and certified nurse mId", I\es and I b\ a team of certified
nurse mld"l\es and la\ mld"'l\es o\s compared "llh the centers
studIed other IJlrth centers known to be In operatlCm from 198:>
through 198i "ere more ltl..e1\ to be located In \\ estern states to be
run by la' mld\\l\es or ph\slctans other than obstetriCians to sene
man, 10" mcom~ chents and to be unaccredited and unhcensed b\
the Slate

Data Collection and Analysis

The staff members at the partIcipating centers told each prospec
nve patient about the stud\ and mdlcated that althou,:h th~ patient
would not be Identified personalh data about her pregnanc\ and
care would be mcluded If a woman did not want mformatlon about
her pregnanC\. to be so used she was free to termmate her relation
WIth the birth center However none dId so The procedure used to
protect the pnvacv of the study subjects was approved b\ the re
search committee of the \{aternllv Center AssocIation

Data on each woman 10 the study were recorded on a pre
numbered four part form Each partICIpating center "as given
enough forms to serve the total number of cbents It anticIpated
over a one year penod Part [ was used to collect demographiC data
and mformatlon on nsk factors and was completed after the first
prenatal VISit Part II "hlch Included mformanon about prenatal
care and comphcatlons "as completed either when the woman was
lclmmed to the bIrth center for mtrapartum care or when she
hscontlnued her care before such admISSIon Part I I [ asked for
Informanon on care and compbcanons dunng labor and bIrth and
munedlate1y afterward the CIrcumstances of and reasons for
any transfer to a hospital and care received dunn~ hospltahzatlon
by those transferred It ",as completed at discharge from the hos
pttal or birth center Part IV covered care and comphcatlons dunng
the postpartum and neonatal penods and the mother s e-aluauon
of her own care at the birth center It was completed when
she returned at four to SIX weeks for her postpartum exammatlon
or the women '" ho were transferred to hospitals dunng or 1m
rnechate1v after labor and dehveC) 60 percent returned to the birth
tenters for a postpartum \"lSlt Informauon about the time required
to transport women or their mfants to a hospital was collected for

~ a umple of 20 percent of the women who were transferred
t. (387 women) The centers made speoal effons to follow the care
~ or Ulfants who were In fair or poor condmon at discharge from
MJhe birth center

i Information was gathered on the occurrence and seventy of 29
:lpecfic mtrapartum and Immediate postpartum and neonatal com
pbcauons Each comphcatlon was asSIgned a score of I to 3 to

~mchcate Its senousness WIth respect to the nsk of death or perma
tShl1ent damage The comphcauons were also scored from I to 3 to
~ refl.ect the need for an urgent transfer to hospItal care Comphca
J. 110tlS that recel\ ed a score of 3 on bolh scales such as the presence
~ of thIck meconium or sustamed fetal dl~lress were regarded m thiS

analysIs as senous emer~encles that occurred m the blt"th center
- The sconng s\st~m (a\:lllable on request) was based on current

literature and th~ ad\ Ice of the stud\ s ad\lsorv committee and
other e...peneneed chmelans

The collection of d.!t.! In each center "as super\lsed b\ a deslg
nated staff member who had been tramed In regional ,:roup meet
IlIgs and "Ith "hom frequent contact ",as maintained b\ telephone

.::t The forms were complt"led bv the care prOViders The completed
~nns were returned monthly read b\ opucal scannln': edited for
.IlCOnslstenC\ or Incompleteness and updated after the centers" ere
COntacted for correcuons Selected data from the five excluded cen
ten were examined to determllle "hether the exclUSions h.!d Influ
~ced the major results of the stud\

Inma! dnd OIlI:OIn" ~crrel1rn\; and lTIdl(e Ire.ill underh In\; prJnCl

"ere never admitted to birth centc:r~ f'lr Intr IpJrlum cart" Referral
to a ho~pltal for prenatal comphcauons "as the m un reason lin
2JJ7 women} for the dlsconunuauon o[ blflh tenter colre Other
women dIscontinued such care because Ihelr eentcors c1o~ed or the
"omen mo\ed changed their mlllds "t"re not pre~nant or had
abortions ThIS paper deSCribes the results In Ihe remalnm~ It 814
women (662 percent of those Inluall\ enrolled) "ho "ere aetuall)
admilled to bmh centers for Intrapartum care 0\11 health outcomes
reported lIIc1ude those of the women and mfants who ",ere trans
ferred from the blt"th cenlers to hospitals during or soon after labor
and dehvery as ",ell as those of the "omen \, ho ga\ e bLrth In the
centers

RESULTS

Prenatal Scl:eemng and Referral

The women ..... ho received mtrapartum care m the
84 birth centers made an average of 11 3 prenatal
Visas to the centers All but 2 6 percent had at least
four VISits Twenty-nme percent had complicatlons of
some type dunng prenatal care The most common
complicatlons were unnary tract mfectlons, anemia,
and tranSient hypertensIOn

Characteristics of the Women

Table I compares the women admitted to the birth
centers for labor With all women who gave bIrth In the
U1uted States m 1986, accord1Og to nme demographiC
and behavlOral vanables assOCiated With pennatal
nsk, as well as the gestational age and birth weight of
their mfants The women who used birth centers were
less lIkely than their counterparts m the general popu
lation to smoke, dnnk alcohol, or be black, unmarned,
poorly educated, or under 18 years of age, although a
higher proportion of the bIrth-center patients were
Hlspamc (Four centers accounted for more than 80
percent of the Hlspamc women) The patients at the
birth centers were more lIkely to have fimshed college
and somewhat less lIkely to be poor or 10 a panty
grouping aSSOCiated wah high nsk - that IS, With a
first baby or a SIXth or subsequent pregnancy The
birth-center patients were less likely to have started
prenatal care dunng the first tnmester but were also
less lIkely to have waned until the last tnmester Al
most all the women had adequate diets dunng preg
nancy, I 5 percent reported the use of marIjuana or
other Illegal drugs

Birth Weight and Gestational Age

The birth center patients had fewer preterm or 1o.....
birth-weight babies and a higher proportion or large
mfants than their counterparts m the general popula
tlon Most birth-center patients \', ho had preterm la
bor or intrauterine ~rowth retardation had been re
ferred directly to hospitals and therefore were not
Included among the women m thiS report Thus, the
low inCidence of low birth weight m thiS study cannot
be mterpreted to result from the prenatal care at the
birth centers

Type of Practitioner

Certified nurse mtdwlves or students of nurse mid
wlfer,. prOVided care dUring 78 6 percent of the labors
1nri flO fi [)t>rct>nt nf (hI" hlTlh~ that nrcurrt>n In rhl'

,
I
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cent recel\ed ox\tocm Ho\\e\er 105 percent 01 all
women m labor \\ ere diagnosed as ha\lng failure ttl
progress mstead of stlmulaung their labors ""lth ox
}tocm the centers transferred 83 3 percent of these
women to hospital care

Flftv-two percent of the women had fewer than
four \agmal e\.ammatlons 14 7 percent had mtra\ t

nous mfuslOns and 9 3 percent had enemas The fet..ll
heart rate \\as mOnItored b\ portable Doppler ultras('
nograph\ m 87 2 percent of the women, In 7 5 per
cent the fetus \\as monitored electromcalh (mtt>r
nally In 1 I percent) -\11 but 50 percent drank or .Ill

while m labor at the birth center, 43 4- percent too\..
showers, baths, or both, and 346 percent were gl\en
body massage "met\-se\en percent were accomp,
med by fnends or famIly members, often mcludm~

young children
Twenty-four percent of the nulliparous women and

6 2 percent of the parous women receIved an analge
SIC, tranqUIlIzer, or sedatl\e durmg labor Three per
cent of the ""omen ""ere gl\en anesthetics other than
local mfiltratlon for an epIsiotomy or for repair of la~

eratlon Pam relief ""as madequate In 24 percent of
the women, 66 2 percent of whom were transferred to

hospItals
Of the women who gave birth m the centers, 99 ~

percent had spontaneous vagmal delIvenes Vacuum
extractors were used to asSist debyery m 0 4 percent
and forceps were used In 02 percent Forty-three per
cent of the "-omen ""ere In an upnght or semlupnf!ht
posItion for dehvery (378 percent slttmg, 36 percent
squattmg, and 08 percent standmg), 290 percent
were on theIr SIdes and 21 3 percent were supme or III

the hthotom\ position
More than a thIrd of the women (342 percent) dt

hvered WIth an mtact penneum, and 176 percent had
an episIotomy WIthout a laceration The remamlOl!
women had lacerations 45 7 percent had first- or sec
ond-degree, I 6 percent had thIrd-degree, and 0 8 per
cent had fourth-degree lacerations

Complications In the Birth Centers

Twenty percent of the women and theIr babies h1d
no complications durmg labor, delIvery, or the Immc
dlate postpartum and neonatal penod Another:>O 8
percent had complications that posed no mherent m\..
of death or permanent damage, such as transient fl ! II
distress, failure to progress, maternal temperature tll
loy, 378°C, less than fourth-degree penneal IJl' r
atlOns and minor congenital anomahes Somt \\ h II

more senous compheauons, such as maternal [111
1

perature above 378°C birth weight above 449[j l.

moderate shoulder d\Stocla retamed placentci lnd
hypertensIOn occurred dunng labor and dell'" Cl"\ 111

21 3 percent of the ""omen
One or more senous emergency compllcatlon~ CIt

curred m the birth centers m 79 percent of the mo lh

ers or their mfants Table 2 shows the frequent \ til
these senous emergene\ comphcatlons and thl pI r
centages of the \\omen or Infants y,lth edeh t\ P( tit
eompIre \!lon \\ ho \\t're trJ.nsferred to ho~plIJls ~..J( h

WOMeh.'" ALL WOOlEN
CHAIACi£IIST1C' BIOTH CENTEl.5 y" HO GA\E BIOTH

/NrulU

Age (yr)
<18 23 47
18-34 899 88 J
~35 78 70

Years of cducalJon4

<12 124 IS 5
12 323 437
13-15 235 221
;016 318 187

Unmamcd 123 234
Race or ethmcl[y~

Non Hlspamc while 78 .. 681
Black 39 165
Hispalllc 163 110
Other 13 44

Low cc:ononuc stalUS§ 249 270
Panty

0 393 41 6
I 334 330
2-4 258 237
5-10 IS 17

Tnmesler of first prenatal card
1st 617 759
2nd 349 18 I
3rd or DO care 34 60

CIgarettes/day dunng prcgnancyIJ
None 903 745
1-10 59 120
;all 38 135

Dnnkslwk dunng prcgnancyll
None 887 609
<3 108 359
;03 OS 32

GesQuonaJ age of Infants (wk)
<37 24 100
38-41 862 763
~2 114 137

Bum WClglll of mfants (g)-
<2501 08 68
2501-4000 828 82 I
>4000 164 III

Table 1 Characlensllcs of 11 814 Women Admitted 10 Birth Ceo
ters In Labor 1985 to 1987 and of All U 5 Women Who Gave

Birth In 1986

D&Ia an: &om lhc: Nallo...J Celllei' fOl' Haith SlaWlK:S "

tAmoac -..en over 18 )'QI' of age
:Esnmared rOl' all U S women who pile butll from lhc: 1980 and 1986 U S Census and

Y1tII-<qJSD'IDOII dm (and V..,lUrl S NatJOIIOI C.....r COl' HeallIl SW151K:S penoaaI eommulU

CIIJOlIl

tOm 01\ all U S women who pile butll are &om lhc: F«kraJ Re"s,,' ..
'Om 01\ women '" Imth eenten e«Jude _ who nnsCerred 10 blfth.ccnlet an: aIier

=e.v"'s some antepartUm an: I!lrough :anocIler provider

iDala mer 10 1980 blrl!l eoIlon as SlUdled by Pr2Ber .. al ,.

"'The dlSlnbUlI"" of U S butJu meludes bullts <2S00 S In lhc: I"", b1r1!l weigh' calegory
whereas the bllth<elllel' data are dIvided to ",clude b.rI!l we,ghts <2501 8 In lhc: 1owe5l
c1le8"'l'

care durmg 99 percent of the labors and 160 percent
of the dell\ enes at the birth centers !vhdwI\ es who
were not certified nurse midWIves cared for 38 per
cent of the women m labor and 3 0 percent durmg
birth Registered nurses managed 7 7 percent of the
labors and 0 4 percent of the births

Intrapartum Care

Onl\. 1 3 percent of the women had aruficlal rup
ture of membranes or y,ere given OX\ tocm to Induce
labor Fort\ two percent y,ere gl\en some treatment to
au~ment the forces of labor 32 4 percent had artlfiClaI
rupture of memhr Incs ht fore") cm of cen lC II ddata
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Table 2 IncIdence of Senous Emergency Complications In Birth
Centers and Transfer Rate lor Women and Infants With Each

Complication

For compllCJlJOnS dunng labor pcrtCllIlges are based on dala for all II 814 WlllllCn
IIdnullCd to bum == an labor nunus small bul varyln, numben of women for whom
1IIf0<1lWl0l1 ..... IDIssmg Forcomplla1lOnS dunngdebvery and tlle IlI1lnedwc poslpaIlIUn and
IICOIl&lal pcnods~..ges II< based on tlle 10 350 bu1bs that oc:cum:d In or on tlle way co
blnb cenlen or 011 the way co hosp<caIs rruD<IS small but varymg numbcn of women for whom
lIIformatlOD was mwUlg

'The lOu.I numl>:rofmocIIen or mflJll$ W1lIl emetgeucy comphC&llOllS IS less1lwl tho sum of
the InCidence tOlCS for cad! c:ornpI.....1011 beausc 119 WIllIlCll had cwo or more scnous emer
ICDCY compIJaIJoaS

"" 1,*"1 110 ''hI

Labor
Thick meconium *84 14 II 210(434)
Susulned fel:lJ dlstres, 211 (l 8) 132 (62 6)
Abruptio placenlae 24 (0 2) 5 (20 8)
Prolapsed cord 4 (0 03) 4 (100 OJ

DelIvery or unmec!Jate postpartum

Postpanum hemorrhage requlnng uansfer SO (0 51 50 (100 0)
Severe shoulder dyslocla 15 (0 15) 2 (13 3)
Nonvc:nex prcscnlanon dlag 6 (0 06) 1(167)

nosed al birth
Multiple geSlallon diagnosed .: (0 04) 1(25 0)

at birth
Poslpanum eclampsia 1 (001) I (100 0)

immediate aeoaatal

CyanosiS 66 (0 7) 25 (379)
intrauterine pneumoma or 57 (06) 32156 1)

OCher mfectJon
S-MmulC Apgar score <7 SS (05) 27(491)
Ureal effOit required to 38 (04) 10 (26 3)

establish rcsplranons
Senous congenuaJ anomaly 38 (04) 11 (44 7)
Suspected asptrallOn of 21 (02) 11 (810)

meconium
Birth weight <2001 g 6 (006) 1(167)

""otaIt 928 (7 9) 431 (47 I)

(mother or mfant! tlmmg of the transfer, and ur
gencv Three fourths of the transfers !Ook place be
fore dell\ en (11 9 percent of the \\<omen admitted to
bIrth centers for Intrapartum care) 57 5 percent of
the transfers before deh\ ery were attnbuted to fallure
to progress, 134 percent to the presence of mecomum
In the ammotiC flUid, and 10 0 percent to fetal distress
In addlUon 0 8 percent of the postpartum mothers
and 1 7 percent of the ne\\< born mfants were trans
ferred Hemorrhage and a retamed placenta were the
two most frequent reasons for the transfers of post
partum mothers, respiratory distress \\<as the usual
reason for the transfers of newborns Of the total
number of mothers and m[ants, 2 4 percent were
transferred under circumstances that the care prOVId
er conSidered to constitute an emergency Among the
sample of 387 women and newborns for whom mfor
matlon was collected on the ume reqUIred to complete
a transfer, 39 7 percent of those conSidered to have
emergency comphcauons were 10 transIt for fewer
than 6 mmutes, and 13 7 percent were 10 translt for
more than 15 mmutes

Nulhpanty was associated WIth an Increased hkeh
hood of transfer 28 9 percent of the nulliparous wom
en or their mfants were transferred, but only 7 3 per
cent of the parous women The transfer rates were
slmllar among parous women of hIgher or lower par
Ity Fallure to progress accounted for 52 0 percent of
the transfers of nulhparous women and 20 9 percent
of the transfers of parous women Fifteen percent of
4610 nulhparous women were transferred for thIS rea
son, as compared With 1 5 percent of 7121 parous
women

1--CIDENCE TR""'SFEJtS TO HOSPlT"lSCOMPLIC.\ T1U"-I

Table 3 Transfers among 11 814 Women Admitted
to Birth Centers lor Intrapartum Care AccordIng to
Timing Subject (Mother or Infant) and Determlna

lion of Emefgency Status

Cesarean Sections

The overall rate of cesarean section was 44 percent
The most common reasons for performmg a cesarean
secuon were fallure to progress (648 percent), fetal
distress or the presence of mecomum m the ammotlc
flUId (165 percent), and a nonvertex presentauon (46
percent) The percentage of nulbparous women who
had cesarean sectlons was 9 9 percent 82 percent for
failure to progress and I 7 percent for other reasons
Among the parous women, 0 6 percent had cesarean
sections because of faIlure to progress and 02 per
cent [or other reasons Among 1405 women trans-

No (%1 Of TIANSFUS

ALL

1405 (II 9)
1119 [9 5)

263 [2 2)
23 [0 2)

294 <2 5)
100 (0 8)
194 (l 7)
170(141
18~ (IS 81

177 () 5)
III (09)
66 (06)
0(00)

83 <0 7)
42 (04)
41 (04)

24 <0 21
'84 ( 4)

EMERCE-'CT

TI..UN<i "NO SUIJECT

Before delivery
I SI Stage of labor
2nd Slage of labor
Slage unknown

After delivery
Maternal transfers
Newborn transfers

Timing unknown
All

..., unmedlate hospItal care for optimal treatment" aci cordmg to the sconng system developed for thiS an
~ alYSIS However, only 47 1 percent of the women

l
or mfants were actually transferred When senous
.c:ompbcatlons occur close to the time of birth, there

- may not be enough ume to transfer the pauent until
-after the cnsls has passed, then, If the comphca-
bon has been managed successfully, there may be

4tno need for transfer The numbers and percentages
!: shown 10 the table mclude only compbcauons that
.I.: occurred m the birth centers and thus do not mclude
~ the low Apgar scores of mfants born m hospnals after

a transfer
We looked for aSSOCIations between the occurrence

~~ of senous emergency complications and the presence
1 of elther recoe;n1zed demographic and behavlOral risk
~ factors or specific prenatal comphcatlons None of

these factors were predictive of comphcatlons In thiS
"Xlpulatlon, which had alread} been screened dunng
Jrenatal care

I
lntrapartum Immediate Postpartum and Newborn
, Transfers

~ Of the II 814 women admmed to birth centers for
intrapartum care 158 percent \<,ere transferred to

- h" ~ I A • r "r I,hnr ~ r1 hl",h T,hl" ~
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Total Intrapartum and neonatal

From lethal congenllal anomahes (I Inlrapartum 6 neonatall

From Olber causes
Inuapanum

Term pregnancy pamal placenta prevIa abruptlon (died In b,nh
cenler)

Term pregndncy transfer dunng h:;l stage of labor becau,e of
lhlc~ mecoRlum and su'tam.d felal dmres> (dIed m hO'P,Cdl)

POSl lcrm pregndllcy piacenul abruptlon Idled In blnh LCRlen
Pasl lerm pregnanc) mother had 1010 grade fever and pre

edamp>la dunng labor (died In blnh centcr)
Neorulal

Term pregndncy sU'lamed fccal dlSlre» lran,ferred durm~ hN

Slage of Idbor born In hO'plldl Wllh Inlrauterlne pncumonld
and pneunlOlhor.. Idled m hOlopnal)

Term pregnancy prolonged rupturc of membfdnc, born In birth
cenler develuJl<.d re,p,rdlory dlSlre,s lran,ferred pneurT!<1Rla
wnh hyalin. membrane d,..e.Lse (dIed In ho>pndl)

Post lerm pregndncy lhlck me.unlum and sustained feldl J.
Ire" Irdn\fcrred dunng firSl .tagc of labor born In ho pltdl
h'e mlnule Apgar >core of 3 (d,cd In h"'p,uh

Term pregndnL) uncomplocaced Idbor born In blnh cenle' ~V\

minute Ap~dr >core of 10 dcalh a' one week of dge dU' 'p"
revealed no CdU"", of death Idled dl home)

Table 4 Intrapartum and Neonatal Deaths among 11 826 InfanES
(Including 12 Sets of TWIns) of Mothers ReceiVing Intrapartum

Care at Birth Centers

DISCUSSIOr.

We belle\e that desplle the lack of a control group
thiS descnptlve stud" prOVides meamngful results In

the context of hlStoncal data on low-nsk hospital
bIrth The difficulties of obtammg an appropnate can
trol group for a large prospective study of alternam I

birth settmgs are discussed In the 1982 report of tht
Institute of Medlcme "Research Issues In the Assess
ment of Birth Settmgs "l~

Table 5 sho.... s the outcomes m thiS stud" and In fi\ e
earher studies of low-nsk hospital dehvenes 'I

Although the studies span a penod of 17 years no
time trend IS apparent Most of the reduction 10

neonatal mortahtv durmg thiS penod has been due lCJ

the Improved sUTVlval of preterm mfants with 10\\

birth welght,2& who were excluded from each of the
hospItal studIes Although no group of hospllaI
patIents IS completely comparable to the women In

our studv, the other studies exeluded not onh 10\\

birth-weIght mfants but also twms, nonverte>. presen
tatlons, repeat cesarean sectlons, and women with rnd

had Ih e mlllute ~p~ar scores bclo\\ 7 fhere we-re
II 826 bIrths and a toud of lJ Intrapartum or neo
natal deaths of .... IHCh i .... ere due to the presence ot
lethal congenital anomalies (Ta ble 4) The rate of III

trapartum death (stlllblflh) was 04 per 1000 births
(0 3 If the deaths from lethal congenital anomalIes
are e>.c1uded) (Table 5) The neonatal morta(m rate
was 08 per 1000 births (03 If the lethal congenital
anomalJes are e>.eluded) Tht> overall mortallt\ rate
mcludmg mtrapartum and neonatal deaths, was I ~

per 1000 blflhs (0 7 If the lethal anomalies an
excluded) The circumstances leadmg to the ell~hl

deaths not assOCiated .... lth lethal congenital anomahe~
are sho.... n m Table 4

- --
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Outcomes

Apgar scores and mortaht .. rales .... ere used as meas
ures of final outcome There .... en II 814 mothers and
nn m1Tl'rn,1 rip lrll' \mfll1L Ih h dm' n h D' n t T1t

ferred to hospitals before dell\en 37 I percent h'ld
cesarean sections

-\mong the .... omen \~ ho had cesarean llecuons I 15
(22 percent) had eaten llolld food during labor \one
of them aspIrated the contents of the stomach .... hlle
under anesthesia The expected incidence of such
aspiration (about I per 2000 10 patients who under
went general anesthcsla20

) IS such that the pracuce
of eating dUring labor must stili be quesuoned de
spite the absence of complications obsened 10 thiS
sample

Patient satisfaction

Of the women who recen·ed Intrapartum care In

birth centers and were not transft>rred, 75 7 percent
completed e\aluauons 0 1 their care Of these, 988
percent stated that thev .... ould recommend the center
to fnends, and 94 0 percent indicated that they would
use the birth center In another pregnanc.. Of the
....omen who were transferred, 54 I percent completed
evaluations, 96 9 percent said they would recommend
the birth center, and 833 percent said they would
return to the center for a subsequent birth

Follow-up

EIghty-three percent of the women had a postpar
tum exammatlon or other ViSit at the center four to SIX

weeks after the birth Among the 2046 women who did
not make such a VISit (173 percent), all but 26 had
babies who were In good condulOn at discharge from
the birth center or hospital We tned to determme
whether an} of these 26 mfants had died but were
unable to obtam at least a part of the necessal") mfor
matlon about each mfant, In most mstances because
the birth center had closed, key staff members had
moved, and the log book hnkmg the study numbers to
the records of the mdlvldual mothers could not be
located However, staff members at t'he seven centers
that had cared for the mothers of 14 of these mfants
certified that their centers had never had an intrapar
tum stillbirth or a maternal or neonatal death Five
of the remammg 12 mfants were born In hospitals
after the mothers had been transferred because the
labor failed to progress, 3 others were transferred
as neonates for respiratory distress but had normal
birth weights and five-minute Apgar scores of 7
or higher A..lthough the lad. of Idenuf\ Ing mfor
matlOn precluded a re"lew of their hospital records,
It IS unhkelv that any of lhese- ell~hl Infants died
Four Infants remam for whom a safe neonatal out
come cannot be demonstrated one whose mother
was transferred to the hospital dUfln~ labor because
of thick mecomum but not as an emer~enc} two
born In birth centers and not transferred, and one
born In a birth center and then transferred to a has
pltal

:::..... ~--"';:;~ .......T..-: t ..em -
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Table 5 Outcomes In Five Studies 01 low Risk Hospital Births and In the National Birth Center Study

l'fllloNTS WITH BIOTHS BY

FI\E MI"IlUTE PRIMARY

'io or APC""t CESAR.EAN

SoLaCE Of 0., A BIRTHS ....0 or DEAtHs PlR IO()(J BIRTHS S<"oaES <'1 SECTION

INn-,p"J.rU\I NEONATAL TOTAL

,,"(tn'

Beth Israel Hospital Boslon 1969-1975 I 12055
Lowest nsk women

With monitoring Unreponcd II Unavailable
Wuhout momlonng Lnreponcd OS UnavaIlable

Commumty hospital CinCInnati 1974-1975
Normal pregnanc.C\

All 4144 I 34 43
With monltonng 2.293 0 09 09

Nallonal Natallt} Survey 1980 llow rISk blrthsJ 1 2935 Unreponed 2 ~ UnavaIlable 84

UDJ\'eI'SIty of llilllOlS and 11 surrounding bospttals 1982-1985 •

Uncomphcated lCnn blnhs -All 8135 0 2 I 2 I OS 83
Without anomalies 0 19 19

Uncomphcated post term blnhs
All 3457 0 26 26 17 176
Wlthoul anomalies 0 2 I 21

ParIdaod Memonal Hospital Dallas 1982-1985 s 1461S 0 02

84 U.s birth centers !98S-1987~ ,
Infants of women admllted for Intrapanum care

,
1

AU 11826 04 (5) 08(0) 13(15) 06 44
Without anomahes 03(4) 03 (4) 07 (S)

I

"1\ bllths ~
I 9871 02(2) 07(7) 09 (9) 06 41 t

"'Ithout anomalies 02(2) 03(3) 05(5) ,
Post-lCnn b.nhs§ tAll 1306 15(2) 23(3) 3 S (5) 12 73

Without anomahes 15(21 08(1) 23(3)
~

"MclulOCUlg deDolcs eleelnXlI" fetal momlOl'lllg and anomahe. denoles Ielhal congeruw anomahes
j

tvahoes III J"II'CIIlI>ese _ lCluainumbcrs oC _ ~;
tIbc aumberoClCl111 and posl-lmll bU1lls sMwn rorllle benh eelllCl'S ,.Ieu dian lIle IOl&l numbetorbtrths-.. gesw,onal. was unknown fo<649 onfan.. The number of tenn and posl tenn

40adts IS also leu dian tho IOl&l nwnber oC deadls bee...,. one pmenn ml&lll dlCd or a congenItal :ulCXIIaIy
fBanhs afler 42 or more _ks or~

Jor mechcal or prenatal comphcatlons Neutra et al
• stratified 15,846 hve births at Beth Israel HospI
~ tal m Boston Into five categones of rIsk 21 The data
i shown are for the group at lowest nsk and exclude
~~eaths from congennal abnormahues Amato's 4144
~ Donnal" pauents mcluded only 57 percent of the ma
$termty patients at a community hospital m Cmcm
~ nab 22 He also excluded women wah meconlum
~ .stamed ammotlc flUid or a postmature mfant and

those who had had stlmulauon .... nh oxytocm or pro
longed rupture of the membranes The ~atlonal N'a
tabty Survey conducted In 1980 bv the l'Iatlonal Cen
ter for Health ~tatlstlcs .... as ha<;ed on a probabllm
sample of 9941 II.e births In the Umted ';tates dur
tng that year 11 BeSides the exclUSIOns h<;ted earlIer
the survey file was culled to exclude mothers who
Smoked more than 10 cigarettes per da" had more-

ln three alcoholIc dnnks per week, had fewer than
..tr prenatal VISitS or were unmarned black or

{under 18 years old (Keppel I\. \iatlOnal Center for

l
ealth Statlstlcs personal commUnlcatlon) Eden,,'" al screened 60,456 births at 12 nospHals III a mid

!Western pennatal referral network to Idtntlf\ II 592
• ,ncomphcated term and post trrm pregnancleos In

~ , I 1 T I

Identified 42 percent of 34,995 bIrths at Parkland
Memonal Hospital, m Dallas, as low nsk 25

The proportIon of low Apgar scores and the total
mortalIty rate among Infants born to women attendmg
birth centers were In the same range as those m the
five earlier studies Our findmgs dtffered In two ways
The rate of cesarean sectlon In the birth-center pa
tlents was roughly half that m the two studIes that
reported such mformatlon, and half the deaths m our
study that were not caused by congenital anomalies
occurred mtrapartum, whereas there was only one m
trapartum death 10 the three other studies that report
ed on thiS outcome The hu~her inCidence of Intrapar
tum stillbirth at the birth centers '10\ as offset by a lower
mCldence of neonatal death, and the overall IIkehhood
of a poor outcome WdS not hll,;her amon,\, the Infants of
birth-center patlents It IS pOSSIble that In a hospital
the ability to delIver rapldl} a fetus that IS In distress
dunng labor shifts some deaths from the mtrapartum
to the neonatal penod

We exammed several sources of error that could
have biased our findln'\'s VI. e do not know the out
comes of four mfanls 1.nd cannot txclude the posslbl!
ltV that one or more of thrm m 1\ havr died If 1.11 lour
I 1 I T. " ,r Jill r II. \\flilld Ill< r, ,,~h il ~
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centers had been retameu In lhe :>tud\, the total mor
taht) rate would have Increased bv another 03 per
1000 blrthe; If m Jr:lrl t ro, L,. 'i'w Inf~.,p~ ... prc ,s
SU 1'.' l.... a\p dlPL v ... , .Oolld

ha' e r,::.:! _11 d I 9 l.~r Ith,- rl"
r.lnge report..:: fo- .\ i ...." U\ 'OJ"'" t U"1:-

The bIrth Cf ,1"1 I Idt-u ,,'1 'ld) Olav be
:>aler thall rho.,('" ''.:' _"'~'" =e" e·:: not known to
the ~atlonal ~ ~~ "II"I "tl1r '), l hlld JC ring Centers
have less acce",., to r(H'tm'.!lrl'~ PduccPlOll relevant to
the :.afelv of bu th-ct>llt..t 'arl" ~"d m:\\ be less mAu
em.cd by national stane. lras Fewer of the nonpartlcl
patmg centers were hcensed or accredIted Although
the maJontj of birth center:> In the U lUted States par
tlclpated In thIs study, they are probably unrepresen
tative of all bIrth centers m the same way that aca
demIC medIcal centers are unrepresentatIve of all
hospItals Among the five studIes of low-nsk hospItal
births, the 10""est mortahty rates were reported by the
two academiC medical centers

As In most other multicenter studIes, the data were
collected by the care proVIders Although thIs proce
dure creates a potentIal for bias, the findmgs dunng
the sue VISits, the congruence between the stud) data
and Informatlon from sample chmcal records from
each center, and the mternal consIstency of the data
suggest that the data are relIable

We found the neonatal mortalIty rate to be lower
than that reported m prevIous multicenter studies of
birth centers Bennetts and Lublc reported a neonatal
mortahty rate of 46 per 1000 births among 1938 wom
en cared for In 11 nurse-midWIfery centers from 1972
through 1979 12 EakinS and RJchwald found 4 neo
natal deaths per 1000 bIrths among 2002 admISSions
to 16 birth centers In Cahfornla 10 1984 13 The Nauon
al AssoClauon of Chddbeanng Centers calculated a
neonatal mortalIty rate of 2 5 per 1000 dehvenes from
reports of births at 102 bIrth centers In 1983 14 The
lower rate In our study may indicate a trend toward
greater safety, reflectIng the ImplementatIon of state
regulatlon and hcensure, accreditation, peer reView,
and programs of contmulng education wlthm the past
five years

The bIrth centers used few ImaSlve uncomfortable,
or restTlctlve procedures and too~ man" measures to
prOVIde comfort and support to the women dUTln!;
labor Although In mdl"ldual cases speCIfic proce
dures and treatments are benefiCial or necessaf\ e1ch
carnes potential nsk 7 '3 Further study IS needed to

evaluate the elTect of the bIrth-center approach on
health outcome, COSl, and p.ltlent sallsfacllon

The combmallon of ~ood outcomes .lnd few cesar
ean sections found In lhlS slUdv IS not unique and has
been reported III studies of hosplt.ll-based nurse mid
wlfery care~4 61 and at the "n[londl Maternltv HOSpl
tal In Dublm Ireland I .. I hc Jallcr h1.s a<..hlc\cd

ut, me "
'r,r -.), olOu)l i ' I t

"I I.CL'vlca! dll H..lII ) I ~ It ':>' th 1 en' r~- ,
null parous .... O"'la'" 1.1 our stud" tllf OUkOl Ie:> .,

achle\ ed III free standmg birth centers
BIrth centers alTer a sa\ mgs In cost6

, l>b and mill I

mil" he rate of ,.., ~;;.re~ n s:.-ct ('I S rlf' ,~,·n". ~ ,
iunl population:. ""' cut' tol I'" U :>upp' r ~ h

pit.. I cbstctncal un f'lev rna ~. lo.:ated III

nal areas ana can n{' desl~nt'd t(l sutt d," n~ ,...
particular COlrmt.n. I~S Be('.use ,he.. a, r ~n I _

generally nonbureaucrallc, thev mav 0' LrLOIlIt" " I

and emotional barTiers that contnbute tc !hl: jJ J J

of care facl1mee; b.. some groups (If woplPn ... h

Few mno\auons U' "Iealth <:ef\lce proml~. l ,
cost, greater avallabllm, and a high degree 0: satl:>la,
Uon with a comparable degree of safety The results 01

thIS study suggest that modern birth centers can Iden
ufv women who are at low nsk for obst~tncal comp!l
cauons and can care for them In a way that pro\ Ide,
these benefits

We are mdebted to Dr AnHa Barbey Bennetts who he1~d de
Sign the data-collectlon forms to Mr "dlchae1 PutmcL and \Ir
John Santamana of Vector Systems Corporation Phtlade1phld

where the data were computenzed and edited and to the mid"",,'"
phySICians nurses and others at the blMh centers who collected Ih,
data asSisted m the SHe VISits and pro\ Ided addltlonal mformau III

In response to OUT many requests
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SPECIAL ARTICLES

A PROSPECTIVE COMPARISON OF SELECTIVE AND UNIVERSAL ELECTRONIC FETAL
MONITORING IN 34,995 PREGNANCIES

approved by the mstltutlonal review board began October I 1982
Nurses attendmg each dehvery completed a pennatal data sheet
and research nurses assessed the data for consistency and complete
ness before dectromc storage The preval1mg pohcy of using mom
tonng only m hlgh-nsk pregnanCIes (selecuve momtonng) was
determined before the study and the mdlcatlons for use (In de
scendmg order of Importance) were Inducuon or augmentation of
labor WIth oxytOCIn, dysfunctional labor abnormal fetal heart rate
the presence of mecomum In the ammotlc flUid and other comphca
llons of pregnane; including hypertension vagmal bleeding pro
longed pregnancy, diabetes the presence of tWIns breech pre
sentatlon and preterm labor Women WIth complications were
transferred IDtO a five bed labor mtenslve care umt, "here most
electromc fetal morutonng was employed Throughout the Invesu
gatlon a maximum of seven portable electronic mOnitors were
avadable dunng the selecuve mOnltonng months

Dunng the alternate umversal monnonng months 12 addlUonai
monitors were mstalled In routine labor rooms (these monnors were
stored m a locked room dunng the selecuve momtonng months)
Thus a total of 19 momtors were aval1able In alternate months for
the 2o-bed labor umt Dunng the Universal momtonng months the
pohcy "as to use a momtor for eve!') pregnancy m which the fetus
was conSidered VIable

Other than monitor placement there were no differences In the
standards of care dunng the alternate months In the labor mten
slve care Unit nursmg personnel were constantly In attendance at a
patient nurse ratio of 2 I Oxytocin was gIVen b~ nurses according
to a wnllen protocol Women assigned to smgle bed labor rooms
were VISIted by nurses at least eve!') 30 minutes to rCVIC" the prog
ress of labor and to measure the fetal heart rate b\ Intermment
auscultation with a hand held Doppler devIce or b) VIsual In

spectlon of the mOnitor tracing Dunng the unl~ersal mOnltonng
months women with pregnanC) comphcatlons that would In the
absence of a cllmcal Inal have resulted In transfer to the labor
intensIve care umt continued to be transferred

Statistical AnalySIS

RESULTS

Selected demographiC characterIStics of the 34,99.)
mothers and their mfants are summanzed In Table I

Statistical analyses were performed with the chi square test or
FIsher s exact test of probabdlt) two tailed P ~alues of 0 05 or less
were conSidered slgmficant

KENNETHJ LEVENO, M D, F GARY CUNNINGHAM, M D, SHERYL NELSON, R N , MICKI ROAR"', R N,
M LYNNE WILUAMS, R N , DAVID GUZICK, PH D , M D , SHARON DOWLING, R N ,

CHARLES R ROSENFELD, M D, AND ANN BUCKLEY, R 1'<

"13956 of 17,586 women (79 percent) dunng the "unlver
sal months"

Universal monrtonng was associated with a small but
sIgnificant Increase In the inCidence of delivery by cesar
ean section because of fetal distress, but pennatal out
comes as assessed by Intrapartum stillbirths low Apgar
scores, a need for asSiSted venblatlon of the newborn
admission to the Intensive care nursery, or neonatal sel
zures were not sIgnificantly different

We conclude that not all pregnancies and particularly
not those considered at low nsk of pennatal compllcabOns
need conbnuous electronic fetal monrtonng dunng labor
(N Engl J Med 1986,315615-9)

~~ the DepanmenlS of Obsletrlcs and Gynecology and Pet!lalncs Umver.;1
~exas Southwcslem Medical School Dallas Address repnn! requests 10 Dr
'---- II the Department of Obstetrics and Gynecology Umver.;ll} of Texas
~ MedIcal School 5323 Harry HlIles Blvd Dallas TX 75235

Abstract We Invesbgated the effects of uSing Intrapar
!Urn electronic fetal monrtonng In all pregnancies as com
pared WIth uSing rt only In cases In whIch the fetus IS
pjged to be at high nsk Predominant nsk factors Included
oxytocin sbmulatlon of labor, dysfuncbonallabor abnor
mal fetal heart rate or meconium-stained amnlobc fluid
ThIs prospective alternate-month clinical tnal took place
over a 36-month penod dunng which 34 995 women gave
:.ttl. In alternate months, erther 7 (for "selecbve mon-

I Ga1g1 or 19 (for "unIVersal monrtonngj fetal monrtors
were made available In the labor and delivery Unit Ounng
a,e "selective" months 6420 of 17,409 women (37 per
cent) were electronically mOnitored, as compared WithI

J
I
I
I

~
ONTINUOUS 10trapartum electromc momtor-
mg of the fetal heart rate IS consIdered by many
"1anS to be supenor to mtermlttent auscultauon

nnClpa! benefit claimed for conUnuous survel1
buu: IS earher detecuon of fetal dIStress, whIch can
reduce the frequency and seventy of pennata! asphyx
sa. When electromc fetal momtonng was first mtra
duced mto clIOlcal pracuce, It was typIcally reserved
-.. use m pregnanCIes Wlth complIcations 1 More re
ctntly) the use of such contmuous momtonng dunng
~b been advocated for all pregnancIes, mclud
lIIg those at low nsk for pennatal comphcauons 2 3

11l<tecd, 10 1978 It was esumated that at least two
thttdsJof pregnanCIes 10 the UOlted States were elec
trouicaIly mOnitored dunng labor 4 However, not all
~ers agree that electromc momtonng IS benefi
aaI.s.a ThIS study was desIgned to ascertam whether
the Ultroductlon of Universal electronIc momtonng at
l hospItal would Improve pennata! results, as com
;lar'ed Wlth those obtamed under ItS preval1mg pol
ICy of momtonng only m hIgh-rISk pregnancIes Dur
Ing tIus three-year mvestlgatlon, an alternate-month
Itlldy desIgn was used to compare the differences In

tJcnnatal outcome between umversal and selective
-iectromc fetal momtonng In 34,995 dehvene::.

METHODS

P~ndMemonal Hospital In Dallas IS a ta" supported mSll!u
&')Q "'bose obstetncs department serves indigent women The near
~ 60 ob3tetncs-gynecolog) house officers are supelYlsed b\ the

•

ty of the Department of Obstetncs and Gynecolog'o of the
,ty of Texas Southwestern Medical School
tudy of Universal electrOnic fetal monltonng "hlch was



BESTAVAILABLE CO? y

P \ I

Sept 4 l

UNIVEaSA.
MONlTOl>NG

17759

148 (8 311(00)

118

UNMISAL
OfONITOlIHG

(It· 17..586)

17611

114 (6 5/(000)

262 (14 8/1(00) ..-::-

2 U r

SlVl)Y CdOtIP

SEUCT1VE
"OHlTOalNG
(N· 17409)

17 571

186 (10 61100J)
161

17 385

113 (6 SIIOOJ)
299 (17/1000)

[NDICATION

Fetal chstresst 369 (21) 454 (2 6) <001
Labor problems; 854 (4 9) 848 (4 8) M
B=clI 297 (17) 364 (2 I) <00'
Mulllple gestation 80 (01) 93 (01) M
Other 177(1) 174 (I) M

ToIa! 1m (l02) 1933 (11) <0 as

Table 2 IndIcations for Pnmary Cesarean SectIons

umversaI-momtonng months than dunng seleCtlH
momtonng months (30 vs 32 percent, P<O 01), ho"
ever, abnormalIues 10 fetal heart rate were detectrc
more frequently dunng umversal momtonng (l2"-H
10 percent, P<O 01)

The mCldences of mductlon (7 percent In bod
groups) or augmentation (7 percent 10 both) of h
bor WIth oxytOCin, forceps delIvery (4 percent), and
repeat cesarean sections (7 vs 8 percent 10 the sel~c

uve- vs the umversal-momtonng months) were n(l
SIgnIficantly dIfferent 10 the two groups As Tabl~ ~
shows, the total number of first cesarean secno!\)
mcreased dunng the unIversal-momtonng months
ThIS was due pnnCIpally to an mcrease 10 the numbrt
of procedures performed because of cephahc pre
sentaUons WIth fetal dIStress and because of brecct
presentatIons

PerInatal Outcome

As Tab]e 3 shows, the neonatal and pennatal mor

tabty rates 10 the two study groups were not SIC

mficantly different The suIlbIrth rate was S[l?;nl r,

candy lower dunng the umversaJ-momtonng month~
but thIS was because more fetuses were found t
be dead when the mother amved In the labor anG
dehvery umt SpecIfically, these fetuses had no detect
able heart acUvtty, as confirmed by real-time SOOOC

NS cIeDoc<:s 110I ..BJUii=L
tD=oleo fecal cbsttess 111 SIIIgIo r_ wllIl cepbalo::~

tlacludcs cephaIcpeIv>c dtspropcxaoc Wlure 10 JIl'OPSS Wlwe of fo=ps~ 
CI1I... of IllducIIon IlreIIIpL

Table 3 Companson of Pennata! Mortality dunng SelectIve a."'C
Unrversal Monrtonng

====================-=-----='

Total bll1hs

ToIa! slIllbuths
FelUses dead before

arrival at labor aDd
deltvery urn[

live buths

Neonatal ~lhs
Pennata! ~lhs

NS denoccs IIOf SlgJl1fiC&ll1

3S
39
17
9

2S
38
31
3

40
60

82

08
11
2S
72

884
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X1
39
31
3

3S
38
19
8

39
61

81

08
12
2.3
72

88 S

F"ClOI

ElIuuc group
W1ulc
BIacIc
HIspamc
Other

Age (yr)
-019
20-24
25-29
~30

Pan!)'
Nulliparous
Mulnparous

Prenatal care

Buth weight (g)
500-999

1000-1500
1501-2000
2001-2500
~2S01

616

Table 1 DemographIC Factors In 34,995 Pregnan
Cies Resultmg In Delrvenes at Parkland Memonal

HosprtaI dunng the 36-M0nth Study •

0'JlI= wac 110 I>pI/i<:aIIl dcmograpIuc dtffercD<:eS bdwCClllbe scb:
a..-morulDnllg aDd lbe 1IlUv=sallDOllllOnllg IDIdy IfOUll$

Dunng the 18 selectlve-monltormg months, 17,409
women gave bIrth to I 7,571 mfants (162 sets of twms)
A total of 6420 pregnancIes (37 percent) were consId
ered to Involve a hIgh rISk and were thus electronically
momtored Dunng the ]8 months 10 which unIversal
momtonng was employed, ]7,586 women gave birth
to] 7,759 10fants (173 sets of tWIns), and ]3,956 of the
pregnanCIes (79 percent) were mOnItored PregnancIes
that were not electromcally momtored dunng the um
versal-momtonng months were analyzed for protocol
vanance After the exclUSIOn of pregnanCIes 10 whIch
fetal death occurred before the amval of the mother at
the labor umt, cesarean sections had been scheduled,
or bIrth occurred WIthm 60 mmutes of admIssIon,
there were ]4,9]3 elIgible pregnanCIes, of whIch 94

percent receIved contmuous momtonng The mean
patient nurse ratios dunng the selecuve-momtonng
months (2 12 I) and the unIversal-momtonng months
(2 16 ]) were SimIlar, and the ranges of those ratios
(l 8 to 25) were Identical

Obstetrical Complications and Practices

The two arms of the study had nearly equal and not
SIgnIficantly dIfferent proportions of pregnancIes WIth
complIcations, mcludmg maternal hypertensIOn (12
and 13 percent, respectively, 10 the selective-monitor
Ing and umversaJ-momtonng groups), breech presen
tation (3 percent In each group), tWInS (I percent In

each group), and bIrth weIght less than 2500 g (II
percent In each group) Fewer women were trans
ferred to the labor mtenslve care unit dUrIng theI

I I
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EGA denoteS esumated obstetrlcaJ ~csutJonaJ age IJI cases In ,..tuch me fetus was COnsidered 100 unma1urt' to survive

tPennlSSlon LO perform a cc'arean section was refused

Table 5 StIllbIrths dunng Labor and DelIVery In WhICh the Birth Weight Exceeded
700 g and There Were No MalformatiOns Aceorchng to Monrtonng Penod

CE.SAlEAh

BlaTH WEfGHT MaNITOI SEC"TlOfll FtNDrNGS

UNlVEaSAL MONlTOlING Mot.TIlS

CC£AlEAN

IlI.TH WEIGHT MONll'OI SECTJC)NFINDINGS

,
Yes Unexplamed 760 No No EGA 22 wl
No EGA 25 wI: 780 No No Abrupllon
No Cord aCCIdent 830 No No EGA 24 wI:
Yes Ablupllon 850 No No EGA 25 wI:
Yes Ulenne rupture 870 No No EGA 23 wI:
Yes Abrupuon 880 No No EGA 24 wI:
No Poslmarumy 980 Yes Yes Cord aCCident

No KelOaCtdosls )350 Yes Not Cord acCident
no1abor

2010 Yes Yes Cord aCCident
2500 Yes Yes Hydrops
3200 Yes Yes D,abeles

4030 Yes Yes Unexplamed

As Table 6 shows, abnormalities m the fetal heart rate
were Identified almosl three times more frequent!)
dunng the unIversal-monItormg months Although
umversal fetal momtonng was assocIated WIth a two
fold mcrease In cesarean sections performed because
of fetal dIstress, the measures of mfant outcome .... ere
not slgmficant!) different from those observed dunng
selective momtonng These results were unchanged
when recalculatlOns were done after exclUSion of lhe
408 women (5 6 percent) who were not monitored dur
mg the umversal-momtonng months

DISCUSSION

The establIshment of a pathophySIOlogIc baSIS for
the mterpretatlon of the fetal heart rate,9 coupled
WIth a concern that conventional auscultation was less
than Ideal In detectmg fetal distress, stimulated great
mterest In electronic momtonng In 1968, the first
cllmcal electromc momtor became avadable, and In

1970 Paul and Hon reported that such momtonng
reduced both cesarean sectIons for fetal dIstress and
pennatal asphYXIa 10 Numerous investIgators have
smce CIted the advantages and dIsadvantages of the
procedure, and by 1978, nearly two thirds of the
women m labor In the Umted States were bemg elec
tromcally momtored, although there was still no
proof that the practice was eIther benefiCIal or harm
ful II For example, although some investIgators) 1213

have reported decreases In the number of mtrapartum
stillbIrths WIth the use of electromc mODItonng, oth
ers5-8 have not observed such a reduction In 1980,
the National Institutes of Health concluded that,
although few randomIzed StudIes had been conducted,
hIgh-nsk pregnancIes should be momtored but that
momtonng may not be necessary for those at low
nsk 14

Smce 1974, we have conducted electromc momtor
mg In hlgh-nsk pregnanCIes, and we WISh to empha-

No

No
Yes
Yes
No

Yes
No

No

SELEC11VE MONITOlING Mo!mIs

,
835

1100
1140
2430
2835
3285
3310
3640

SELEcnVE UHlVUSAL

OUTCOME MONITOllNC; MONITOllNC; P VALUE

lID ofc=s (\< or rolt I

Feluscs alive upon admission 17410 17641
10 labor and dchvel) ann

FcIaI dealhs m labor and 25 (1 411(00) 30 (1 711(00) NS
de1Jvcry (...500 g)

Ass1sled ventilation of 1259 (7 2%) 1315 (75'k) NS
DC01We

Five mmute Apgar score ;105 293 (1 7%) 296 (17%) NS
NconaIcs admtned to mlen 428 (2 S%) 460(26%) NS

save eate nursery
Neonates WIth SCIZW'CS 45 (2 611(00) S3 (3/10001 NS

"NS doactcs DOl S1gnUicant

Table 4 Companson of Types of Outcome That Suggested Fetal
AsphYXia In Selective MOnJlonng Months and UnIVersal

MOnJtonng Months

raphy If there was any question about the time
of death

Types of mfant outcome that may have reflected
fetal asphVX1a are lIsted m Table 4 These were Identi
fied 10 fetuses who were alIve on arnval at the labor
and dehvery umt and thus reflected at-nsk fetuses
The mCldence of fetal deaths was not slgmficantly dIf-
.t m the two study groups, and there were no
... ,..cant differences 1h the other types of outcome

.:d
1able 5 contams mformatlon on fetuses who died m

the labor and dehveIj umt and who weIghed more
than 700 g and had no malformations In these cases,
fetal heart aCtiVIt'. was detected on arnval at the labor
and dehvery umt, but such actlVIt\ was absent at
buth There were eight such stillbIrths dunng the
selectIve-momtonng months three of the fetuses had
been mODItored, and four were dehvered by cesarean
sectIon because of fetal dIstress In 6 of 12 cases of
stillbirths that occurred dunng the umversal-momtor
Ing months, labor was not monitored because the fe
tuses were conSidered too Immature
to SUIVlve All SIX weIghed less than
900 g In the remammg SI)" cases,
Il1ODItonng was performed, and five
of the stlilborn 10fants were de
oVered by cesarean section because
of fetal dIstress In the Sixth case,
feta] dIstress was diagnosed but the
mother refused to gIVe permISSIon
lOt a cesarean section

Effects of Umversal Monitoring in
low-Risk Pregnancies

Durmg both the selectI\ e-mom

•

lonng and the umversal-momtor
<)nths, 42 percent of the preg
s were conSIdered to have a

low nsk, a low-nsk pregnancv was
defined as mvolvmg a smgle fetus In

a Ctphahc presentation, spontane
OUs, uncomplIcated labor, and a
bIrth weight that exceeded 2500 g
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"phySICIans who employ auscultation ma\ nil! h,
hie for failure to use electrOnic fetal monllonn~

the results of our mvestlgatlon support thl< \ It 1\

least In low-nsk pregnancIes
Our policy before thiS study was to transfu \\11/1

Wlth hlgh-nsk pregnanCIes, Includmg those Jll I\!J

abnormalItIes m the fetal heart rate were found
SItes where personnel were In constant au('nddll
Dunng the umversal-momtonng months, more aim
mahtIes of fetal heart rate were detected, hut f,,\
women (30 vs 32 percent) were transferred III
labor Intensive care unit Although thIS dlfferenc(' \\
small (only 2 percent, or 215 women), we cannOl "
elude the POSSlblhty that the potentIal ad\ anlage
umversal momtormg may have been dlmJnhht"d
thiS change In obstetrIcal management

In conclUSIOn, the results of thIS chmcal trial Ill<

cate that umversal fetal momtonng changed ObSllll

cal practices but dId not sIgmficantly Impro1e pro
natal outcome AbnormahtIes In fetal heart ralt" \H"lt

observed more frequently m low-nsk pregnanCies ~11

mg umversal momtonng, and thiS obsen.allon ,,~

asSOCIated WIth the performance of more cesarean ~r(

tlons because of fetal distress Our pohcy of prol lair •

constant nursmg atttendance dunng labor In sekrtrC
high-nsk pregnanCIes tended to be contralen('d I"
umversal mOnItonng We conclude that nOI all pr~

nanoes, particularly not those at low rIsk of compile"
hons, need contmuous electromc fetal momlOnn~ dur
mg labor

We are Indebted to Dr Ron Anderson chief exeCUlJ\" ,(!Jcrr ,
Parkland Memonal Hospllal fOT hiS support to the m~n\ nul M

and house officers whose dilIgence and cooperation mad. 1nl> ,n
ugauon possible to Dr I\<ornlan F Ganl who was anSlrUmrnu
faaillatmg the study and to Ms Lynne McDonnell fore'rm,..l
naf assIStance
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Table 6 Effects of SelectIve versus Universal Monltonng In

14618 Low RIsk PregnanCIes·

size that many pregnanCles that were considered to
have a low nsk at the onset of labor were subsequently
asSIgned to a hlgh-nsk category and electromcally
momtored Smce momtonng of some type dunng la
bor lS Imperauve m all pauents, mtermlttent mOnItor
mg lS, m effect, a "screenIng" procedure for fetuses
consIdered to be at low nsk, and the purpose of thIS
study was to determme whether contmuous mOnItor
mg was supenor The mtroductlon of unIversal mom
tonng had no significant effect on mfant outcome at
our hospital SpeClfically, the mCldence of mtrapar
tum stIllbIrth was not slgmficantly reduced, and other
factors that reflect fetal welfare, mcludmg five-mmute
Apgar scores, assiSted ventdauon at bIrth, the need for
neonatal IntensIVe care, death, and seIzures, were not
signIficantly dIfferent We reahze, of course, that It IS
ImpossIble to Idenufy all the mfants who Will have
neurolOgiC handIcaps on the basIS ofonly the pennatal
factors that we assessed

Electromc momtonng has been reported both to In
crease l5 16 the frequency of cesarean sectIons and to
have no effect on It 17 18 In the current study, unIversal
momtonng was asSOCiated With a more frequent Iden
tIficauon of abnormahues m fetal heart rate and a
small but sIgmficantly mcreased number of cesarean
sectIons that were performed because of fetal dIstress
At Parkland Hospital, the dIagnOSIS of fetal dIstress
tends to be made on clImcal grounds For example,
any abnormalIties In the heart rate In the presence of
thIck mecomum or In the presence of known fetal
nsks, such as post-term status or fetal growth retarda
tion, are conSIdered eVIdence of fetal dIstress or Jeop
ard} However, abnormal fetal heart rates, although
predIctive of permatal asphyXIa, do not preclude the
bIrth of a healthy mfant 1920

Another Impetus for thIS mvesugatlon was concern
about the medlcolegallmphcatlons21 of our prevallmg
polIcy of selective mOnltormg In an extensive revIew
of the legal ISSUes IDvolved GIlfix22 concluded that
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RELATION OF PRIVATE OR CLINIC CARE TO THE CESAREAN BIRTH RATE

ROBERTA HAYNES DE RECT, M D, HOWARD L MINKOFF, M D ,JOSEPH FELDMAN, DR PH,

AND RICHARD H SCHWARZ, M D

Abstract The nSlng rate of cesarean births In the United
States has been the focus of academiC attention as well as
attention from the media dunng the past decade Although
there IS a consensus about the Indications for cesarean
derlVery that have led to the Increased rate (dystOCia
malpresentatton, fetal distress and preVIous cesarean
delIVery) the Influence of other key factors such as

•

ther the patient received care from a pnvate physl
through a hospital cliniC. has not been established

~Vlew of 65.647 dellVenes In four Brooklyn hospi
tats between 19n and 1982 we found that pnvate physl-
aans performed slgmficantly more cesarean sections than

THE cesarean birth rate In the Umted States tn
pled dunng the 19705, reachmg a nauonwlde

average of 15 2 percent In 19781and continuIng to nse
thereafter The Consensus Development Conference
of the Nauonal Institute of Child Health, I along With
several studles,2 7 have Identified four indications as
responSible for most of the Increase m operauve dehv
enes dystOCIa, malpresentauon, fetal distress, and
prevtous cesarean debvery

Although changIng protocols,8-l1 as well as geo
graphlC,12 13 soclal,14 15 and demographiC factors,5 16
have been mentioned as contnbutIng to the Increasing
rate of cesarean births, few studies have focused on the
Influence of whether the patient receives care from a
pnvate phYSICIan or through a hospital clImc Al
though some Investigators have noted a higher rate of
cesarean delIverIes among private patients and have
Suggested that differences 10 the cesarean birth rate
between private and chmc patients are related to

SOCIOeconomic status, I.:> 18 others have reported com
parable rates for pnvate and clImc patients It>

No cause has been established for am differences

,
lnr\ In the cesarean birth rate between prI\ate and

)atlents The need to Investigate the mfluence of

From the Dcpanment of ObsteUlcs and Gynecology and the Department of
Prevenllve MedICine State University of New York-Health Science Center a1
lltooklyn Address repnnt requests to Dr de Regl atlhe Depanmenl of Obslemcs
lad Gynecology Mount Sinai ServIces City Hospital Center at Elmhurst 79-01
8cnadway Elmhurst NY 11373

house officers and attending phYSICIans Pnvate patients
gIVIng birth to their first child were Significantly more likely
than cliniC patients to undergo cesarean delivery If dysto
CIa, malpresentation or fetal distress was diagnosed, and
pnvate patients With one or more prevIous dellvenes were
slgmficantly more likely to undergo cesarean delivery If
dystOCIa or malpresentation was diagnosed Pnvate pa
tients had fewer pennatal deaths which were concentrat
ed among mfants WIth bIrth weights under 2000 9 but the
Infants of pnvate patients had a Significantly higher rate of
low Apgar scores and bIrth rnJunes than the Infants of cliniC
patients (N Engl J Med 1986.315619-24)

"service status" - that IS, whether pauents are cared
for by pnvate phySICians or In hospital cllmcs and by
house officers - on the cesarean birth rate was stated
by PhlllIps,14 who noted that "studies Into the slg
mficance of other causes for phySICian bias [concern-
Ing chOOSing a mode of dell\.ery) are urgently
needed Such further studies could benefit
from a separatIon of data between pnvate and service
[cllmc) patIents ..

Because a difference has been found 10 the rates of
operatIve dehvery for pnvate and clImc patients with
In our own Insututlon, we performed a retrospective
reVlew of dehvenes occumng over a penod of SIX

years at four Brooklyn hospitals, lookmg speCifically
for differences between pnvate and chmc patients m
cesarean birth rate, demographiC charactenstlcs. Indl
cations for surgery, management protocols, and neo
natal outcome

METHODS

All dellvenes of smgle Infants weIghing more than :100 g at four
Brookl)n hospllals paruclpallng m the Obsletncal Stallsucal Coop
erau~e between 1977 and 1982 were reviewed The numbers of
dellvenes In these hospitals were as follows Downstale MedIcal
Center II 11'2 Malmomdes MedIcal Center 24016 Brooklvn
Cumberland Hospllal 24 989 and c.oney Island Hospital 5530
CopIes of all 6:1 647 obstetncal charts from the partiCIpating mstllu
lions were reViewed bv investigators at the IOstltUIIOns after the
pallents were dlscharl1;ed The mformallon extracted from these rec
ords Included demographiC data such as age and race and medIcal
data such as medical hIStory course of labor and whether pallents
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A COMPARISON OF SKIN-TO-SKIN CONTACT AND RADIANT
HEATERS IN PROMOTING NEONATAL THERMOREGULATION

Judith A Fardlg, C N M , M S N

ABSTRACT

TIns prospeetlve study compared standard newborn care under radiant heat WIth two
methods of warmmg babies that proVIded ImmedIate parent-mfant contact Fifty-one
mother-mfant dyads were randomly assigned to three treatment groups Control group
babies had no slan-ta-sklO contact WIth thetr mothers dunng the study penod One
group of expenmental lOfants began skIn-ta-slan contact after completlon of Imnal
nurslOg care 10 a radiant heater The second group of expenmental babies had the
earliest, most connnuous slan-to-slan contact WIth their mothers and were never under
radIant heat Sian temperatures of all 51 newborns were noted every 3 mmutes for 45
mmutes uslOg an e1ectromc thermometer Rectal temperatures were also taken at 21
and 45 mmutes after birth Results supported the hypothests that body temperatures
would be wannest 10 expenmental babies gIVen the earliest skIn-ta-slan contact, less
warm 10 expenmental mfants beglOmng sian to-sian contact after Imttal nursmg care
and coolest 10 control babies gaven no skm-to-skm contact WIth thetr mothers (p <
0001) SignIficantly more control than expenmental newborns had sian and rectal
temperatures below the neutral thermal range at 21 and 45 mmutes of hfe HIgh
delivery room temperature and drymg babies well Immedtately after birth did not chffer
SIgnificantly among the three groups but were found to be poSlnvely correlated WIth
neonatal body temperature for the sample as a whole

\
\
\

I

/

/
INTRODUCTION

Most expectant parents antICipate an
emotIonally sahsfymg and medically
safe childbuth expenence Each fam
ily, nurse-midwIfe, and phystclan Wl1I
have a umque perspectIve on the rel
atIve values of emotional and medi
cal needs and the compromises nec
essary to attain them

It IS a premISe of nurse-midWIfery
care that the two goals need not be
mutually exclUSiVe Hence In a settmg
emphaslzmg high technology In

pennataI care the nurse-midWIfe IS

Address correspondence to JudIth A Far
dIg 3115 S W 12th Avenue Apt #308
Portland Oregon 97201

espeCIally cha1lenged 10 workmg WIth
parents to achieve a safe and fulfilbng
birth whIch faCIlitates maternal and
paternal attachment to the child

One facet of the potential confbct
between safety and emotional satis
factIon IS the manner of handhng the
mfant Immediately after birth It IS
standard procedure at many hospi
tals to rapidly clamp and cut the um
bilical cord m order to expedite the
newborn's transfer to a radlant
heated cnb There, the baby wtli be
dned and given the mlnal nursmg
care and evaluation These proce
dures frequently take place beyond
the range of VlSlon of the mother on
the dehvery table and conc;ume at
least 5 to 10 minutes Somenmes the
snugly wrapped mfant Wl1I then be
held aloft or brought over so the

mother can see her baby's face
Upon request she may be allowed to
hold her baby for a while More often,
the newborn IS left In the radiant
heater away from the debvery table
whtle everyone IS busy With the
mother Parents who request Imme
diate and contmuous skln-to-skm
contact WIth thetr child from the mo
ment of birth find themselves In con
fhct WIth medical and nursing per
sonnel who feel It IS their responsibil
Ity to protect the neonate from heat
loss m the cold drafty delivery room
The more relaxed atmosphere of
blrthmg rooms may prOVide a solu
tIon for some, but for those who must
or choose to use the dehvery room, It
IS questionable whether the current
method of mmtmlzmg neonatal heat
loss IS actually the most effective

atj'
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Perhaps the mother's body would be
an equally good heat source, as well
as promotmg maternal-mfant
bondmg even for those who have
not been educated to seek thIS The
essentIal chmcal problem IS to de
velop ways to safely mlmmlZe new
born heat loss that optImize par
ent-mfant contact. If there IS no slg
mficant difference 10 temperatures of
normal babIes dned and glVen theIr
InitIal nurs10g care whIle In skIn-to
skm contact WIth their mothers com
pared with those cared for under
radIant heat, then there would be
Justlncabon for alloWIng mothers to
hold their healthy babIes Immedi
ately after bIrth

NEONATAL THERMOREGULATION

Some decrease 10 temperature IS an
mevItable part of adjustment to ex
trautenne hfe Under usual delIvery
room conditions deep body temper
ature of the newborn falls two to
three degrees centigrade The de
clIne IS most rapid 10 the lrubal mIn
utes after bIrth and IS about 0 1°C per
rrnnute for core and 0 3°C per mm
ute for skm temperature, corre
spondmg to a heat loss of approXI
mately 200 calones per kIlogram of
body weIght each mmute I

The four pnnClpal mechanISms by
which heat loss occurs as the baby
emerges from the warm mtrautenne
enVU'Onment mto the comparabvely
cold dehvery room are evaporabon
radIation convecbon, and conduc
bon Evaporabve losses occur rapidly
as the newborn s wet skm IS exposed
to the dry aIr-condItioned dehvery
room ExhalatIon of ammotlc flUid
from the lungs and respiratory tract
can also contnbute to evaporatIve

JudIth A Fardlg IS a graduate of
Oberlm College and the Women s
Health Care SpeCialIst program of
Harbor U C L A Medlcol Center She
completed the three year program at
Yale UnIVersity rn May 1979 and was
awarded a M S N rn nurse mldwrfery

heat losses l RadIant losses occur
when heat transfers from the body
surface to cooler objects not 10 actual
contact WIth the baby, such as cold
walls, WIndows, and mcubator sur
faces 3 ConvectIve losses are en
hanced by air currents paSSIng over
the mfant's skm Alr-condltIomng,
admm15trabon of cold oxygen, and
movement of personnel 10 and out of
the dehvery room contnbute to thIS
form of heat loss Rnally thermal
energy IS lost by conductlon to cooler
objects touchmg the baby's skm,
such as cold towels, blankets, 1Ostru
ments, dIapers, and welghmg
scales 3

Normal, full-term babies are true
homeotherms who respond acbvely
to changes 10 enwonmental temper
ature They attempt to modify heat
losses by several mechanISms shlv
enng and voluntary muscle actlVlty to
mcrease heat producbon,~ changmg
posture to a more flexed poSItion to
decrease total exposed skIn surface
constncbng cutaneous vessels to pre
vent core body heat from reachmg
the skIn through vascular channels 3

and nonshlVenng thermogenesIS
ChemIcal or nonshlvenng ther

mogenesIS IS a metabohc process
medtated by norepmephnne that al
lows oxygen consumptIon to be
raISed WIthout mcreased muscular
acbVlty Heat thus generated warms
the blood Clrculabng through depos
Its of brown fat and mamtams tem
perature of the body core S Heat IS
transferred along an mtemal gradIent
from the core to the body surface
modulated by vasoconstnctlon, and
then along an external gradient from
the skm to the enVIronment con
trolled largely by enVIronmental con
mbons 4

In order for a drop 10 body tem
perature not to occur In the dehvery
room the neonate would have to 10

crease heat productIon by more than
threefold 6 It IS unhkely that mfants
are able to defend themselves by
added heat production dunng the
first few mmutes after birth because
of the transIent hypOXia accom
panymg even a perfectly normal

birth Any degree of hypOXIa tends to
depress the metabohc response to
cold ) Healthy mfants Will recover
from the relatIve birth asphyXIa by
Increasing respIratory carbon dIOXIde
ehmmahon In order to compensate
for metabolic aCIdOSIS By 15' to 30
minutes after bIrth, normal newborns
are able to Increase oxygen con·
sumpbon 10 response to cold sbmuh
and thereby utlltze theIr pnmary
heat-produClng mechanISm of non·
shlvenng thermogeneSlS 7

A neutral thermal enVIronment has
been defmed by several research·
ers loS 8- 10 as the set of thermal con
dItions, mcludmg ambient aIr and
radlabng surface temperatures, rela
bve humidity, and arr flow, at whIch
oxygen consumpbon and heat pro
ducbon are lowest, thus Imposmg
mmlmal metabohc stress on the
newborn Cntena for a neutral ther
mal environment mclude a core
(esophageal, colome, or deep rectal)
temperature of 97 7 to 995°F
(36 5-37 5°C) an abdorrnnal skIn
temperature of 96 8 to 99 SOF
(360-375°C), and a core-to-skln
gradient not greater than 10°F
(0 SOC) EnVIronmental conditions
allowmg thermal neutrabty are most
easIly appraIsed by measunng skm
temperature over areas not noted for
deposits of brown fat SkIn temper
ature receptor SItes are the pnmary
momtors of enVIronmental temper
ature and regulators of endogenous
energy producbon S Core tempera
ture IS much slower to respond to en
VIronmental changes

The lowest enVIronmental temper
ature at whIch oxygen consumption
remaInS Wlthm the mInimal restIng
range IS designated the cntIcal tem
perature Normal dehvery room
conditions are well below the cnnca!
temperature even for a healthy full
term neonate WIthout clothes or
blankets II

All babIes expenence some drop In

temperature ImmedIately after birth
If cold stress IS allowed to develop
WIthout intervention the newborn s
abl1lty to compensate WIll begin to
fall A downward spIral of tachypnea

•
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fatigue bradycardia deepenmg
hYPoxia and metabolic aCidosIS
hypoglycemia hyperblhrubmemla
and mterference wtth certam clotting
factors may be set up Premature
babIes are at much greater nsk for
developmg these compbcanons be
cause of their larger body surface to
mass rano, thm skm scanty subcuta
neous nssue and fatty msulatlon, m
ability to shiver or perspire, and less
actlve metabohc hssue mass 12 Such
a ViCIOUS cycle IS unhkely to be set up
m a normal term mfant dunng the
course of hospital care Nevertheless,
knowledge of such poSSIble sequelae
has prompted numerous attempts to
find effectlve ways of mmlmlzmg cold
stress after birth

Current approaches to decreasmg
cold stress by blockmg the four mam
avenues of loss Include 1)
evaporanon-drymg the head and
body of the baby as soon as poSSIble
after dehvery, replaCIng wet towels
wtth warm, dry ones, swaddlmg m
plasnc wrappers, 2) conducnon
putting warmed blankets between
the mfant's body and cold surfaces,
swaddhng m warmed blankets or
plasbc wrappers, 3) convecbon
covenng the baby WIth blankets or
plastIc plaCIng In an mcubator out of
drafts espeCIally dunng transporta
bon between dehvery room and nurs
ery, warmmg oxygen before any
needed admlOlstratlon, 4)
radlatlOn-placmg the newborn
under radiant heat bghts, keepmg
robs, mcubators, and radIant warm
ers away from cold outSide walls
and wtndows, usmg double-walled
1Ocubators 4

l.Jttle publIShed research has been
done to evaluate whether skm-to
skm contact wtth a parent could pro
VIde the newborn 10 the delivery
room With a neutral thermal envI
ronment In an unpubhshed Master's
study Thomas l3 compared the
temperatures of newborn babies re
celv10g skm-to-skm contact wtth m
fants kept under radIant heat 10 the
dehvery room Twelve mother-m
fant dyads were randomly asSigned
to each group Results supported the

hypotheSIS that expenmental group
babies would regain body tempera
ture and stablhze m a neutral thermal
environment at least as well as babies
In the control group An Important
fmdmg of the study was that new
borns given the earhest skm-to-skm
contact wtth their mothers warmed at
a slgmftcantly faster rate than babies
who had not yet received the mter
ventlon

A three-group after-only expen
ment, which pamally repbcated and
extended Thomas's study, was de
Slgned to test the followtng hypothe
SIS There wtll be slgmftcant differ
ences In body temperature among
three groups of mfants Neonatal
core and skm temperatures wtll be
lowest 10 control group babies gIVen
no skm-to-skm contact With their
mothers 10 the first 45 mmutes after
birth, Slgmficantly higher 10 Group I
expenmental babies gIVen skm-to
skm contact wtth their mothers after
completion of Imnal nUrsmg care,
and highest m Group II expenmental
Infants gtven the earhest skm-ta-skln
contact wtth their mothers

MATERIALS AND METHODS

The sample was a convemence sam
ple of women expected to debver
theIr babies between May 15 and
August 11, 1978, at Yale-New
Haven Hospital under the care of a
cemned nurse-midWife, resident In
obstetncs, or obstetnClan m pnvate
practice The populatJon from which
the sample was drawn mcluded all
prenatal patients of the followmg
groups who dehver at Yale-New
Haven Hospital two c1mlcs, Yale
New Haven Hospital Women's Climc
and Young Mothers' Program one
prepaid health plan, and eight pnvate
practtces

In addltJon to Informed consent of
the subject and clearance by the
nurse-midWife or obstetrlClan cntena
for participation 10 the study 10

c1uded

1 low-nsk pahent With an uncom
phcated antenatal course comph

catIons contramdlcatmg partlclpa
tlon In the study mcluded mater
nal diabetes mellitus thyrOid diS
ease cardiac disease hyperten
sion acute or severe chromc lung
or renal disease, drug addlchon
alcoholism, moderate to severe
pre-eclampSia Rh Isolmmumza
hon, poor obstetncal history With
preVIous fetal demISe or stillbirth,
preVIous cesarean sechon muln
pie gestatton, vagtnal bleedmg or
a suspected growth-retarded fetus

2 term pregnancy between 38 and
42 weeks gestatJon WIth a normal
vagmal dehvery antJclpated

3 normal mtrapartum course, con
tramdlcatlons to conhnued par
ticIpation Included fetal dIStress
indicated by severe vanable or
late heart-rate decelerations,
mecomum-stamed ammottc flUid
maternal oral temperature above
990°F, prolonged rupture of
membranes greater than 18 hours
at bme of delivery

4 normal vagmal dehvery With or
wtthout epISIotomy or low forceps
but excluding dehvery by vacuum
extractJon or mldforceps rotatlon

5 normal newborn wtth estJmated
weight of at least 2500 grams,
spontaneous cry, and Apgar
scores at 1 and 5 minutes of at
least seven

Rfty-one mother-baby dyads met
all cntena for contmuabon In the
project and constltuted the fmal sam
pIe There were 17 pairs In each ex
penmental group

When a pattent meetmg the pre
natal cntena by chart reView and
corroboratlon of the nurse-midWIfe
or phYSICIan was admitted to the
labor and delivery umt of Yale-New
Haven Hospital, she was contacted
by the researcher about the study If
the woman gave mformed consent to
partlClpate m the study, she and her
baby were randomly aSSigned to
eIther the control group or to one of
the expenmental groups by bhnd
draw10g of one of three numbers
WIth replacement Both the couple
and their caregiver were told how the
baby would be handled after dehvery
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• nng the temperature study to be
certam there were no major conflIcts
10 expectations

The study was conducted pnmanly
10 the three dehvery rooms of Yale
New Haven HospItal Panents giVIng
bIrth 10 the BIrth Room or the
cesarean-sectIon delIvery room were
not mcluded 10 the study

Pnor to each use, the Surg-a
Temp electrOnIC thermometer was
cahbrated accordmg to the man
ufacturer's mstructlons A stenle, chs
posable Mon-a-Therm temperature
sensor was attached to the electromc
thermometer and then taped to the
mfant's left SIde, lateral to the um
bilICUS as soon as possIble after bIrth
An alummum-backed adhesIVe
foam reflector was placed over the
end of the temperature sensor to
prevent mterference WIth accurate
readmgs from either the radIant lIghts
or the mother's body heat Skm tem
perature was read on the dial of the

•
"ctromc thermometer by the re
archer and recorded every 3 mm

utes for 36 mmutes At 21 and 45
mmutes, 10 addlnon to skm temper
ature, a deep core temperature was
obtamed by msertmg a standard
mercury-filled glass thermometer mto
the mfant s rectum for 3 mmutes
Debvery room temperature was re
corded from a wall-mounted ther
mometer as each subject entered the
room

The protocol for Group I (first ex
penmental group) was to place the
baby on the mother s abdomen Im
mediately after dehvery head down
on a stenle towel The researcher
dned the baby and applIed the tem
perature sensor to the abdomen
while the nurse-mIdWIfe or phySICian
suctJoned the baby s mouth and
nose If needed WIth a bulb synnge
and clamped and cut the umblhcal
cord The neonate was then trans
ferred by the researcher to the
radiant heated Krelselman cnb for

•
., remamder of the Imtlal nursmg

...re to be given by the staff nurse
ThiS care conSisted of further drymg
of the skm and scalp as needed 1
and 5 mmute Apgar sconng any

needed oropharyngeal suctIonmg
fmal cord clamp application, secunng
of the Identification bracelet and
taking footpnnts The skm sensor
frequently needed remforcmg WIth
one or two additIOnal striPS of
Derma-clear nonallergemc tape
After the 5 mmute Apgar score, the
nude mfant was placed by the re
searcher on the mother's bare chest
so that the temperature sensor did
not rest agaInst her Both were cov
ered WIth blankets prevIOusly
warmed 10 the radIant heater the
baby's two cotton receIving blankets
and a cotton bath blanket

The procedure for Group II (sec
ond expenmental group) was the
same as 10 Group I except that 10

stead of transfer to the radiant heater,
the neonate was placed by the re
searcher dIrectly on the mother s
bare chest after the cord was cut All
mlbal nursmg care was done by the
staff nurse while the baby and mother
were In skm-te-skm contact covered
as much as pOSSIble by warmed
blankets

Group III (control group) babIes
were carned dIrectly to the radlant
heated cnb as soon as the umbilical
cord was cut WIthout bemg placed on
the mother s abdomen after bIrth
The temperature sensor was applied
to the baby's left Side as preVIously
descnbed The staff nurse gave the
mltlal nursmg care double-wrapped
the baby In warm blankets, and
showed the parents their chJ1d If the
mother or father requested to hold
the swaddled baby they could do so
OtheTWISe the mfant was kept under
radiant heat lights untIl transfer from
the delivery room

Babies In all groups were trans
ferred wrapped In blankets and In
bed WIth their mothers from the de
hvery room to the recovery room at
the completion of all repair and
cleanup procedures after dehvery

RESULTS

There were no slgmncant dIfferences
among the three groups on any of
the followmg charactenstlcs the

mother s age race mantal status
graVIdIty number of preVIous term
pregnancIes premature babies,
abortions or hvmg chIldren, the
number of weeks gestatIon or pedla
tnclan's eshmate of gestational age
length of the fIrst second or third
stage of labor mllhgrams of Vlstanl,
Demerol or NlsentIl gIVen to the
mother for analgeSia type of anes
thesia for delivery mother's hIghest
temperature 10 labor; delivery room
temperature length of tIme spent 10

the delivery room whether or not an
epIsIotomy was performed sex,
weIght, or length of the baby,
whether or not the baby was dned
well, or Apgar scores of the baby at 1
and 5 mmutes after birth

The hypotheSIS that neonatal core
and skm temperatures would be low
est 10 control group babies recelvmg
no skm-to-skm contact, Slgmflcantly
hIgher 10 expenmental babies given
skm-to-skm contact WIth their
mothers after initIal nUTSlng care and
hIghest 10 the group of expenmental
mfants gIven the earliest skm-te-skm
contact was supported The repeated
measures analySIS of vanance for
both skm and rectal temperatures
showed a Slgmflcant malO effect for
the expenmental vanable A Scheffe
test showed that babies 10 the second
expenmental group (Group II) had
slgmflcantly warmer skm tempera
tures than babies In Groups I and III
Group I babies were slgmflcantly
warmer than control (Group III) in

fants on skm temperature mea
surements The Scheffe test for dif
ferences m rectal temperature
showed Groups I and II to be Slgmfl
cantly warmer than the control
group There were no slgmflcant dIf
ferences between the two expen
mental groups Table 1 summanzes
these data

FIgure 1 Illustrates the mean skm
temperatures of the treatment groups
at 3-mmute Intervals from 3 to 45
mmutes after bIrth There was a con
slstent mcrease In temperature m all
three groups until about 18 mmutes
of age after whIch It tended to
stablhze Most babies (7/17 In
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• TABLE 1
Results of analysIs of variance for repeated measures of skm and rectal temppratures for the three groups"

Means for the three groups
Results of the analysIs of vanance

Results of group
(averaged over tIme) Source Sum of squares df Mean square F compansons

Skin temperatures between groups 214934 2 107467 11649·" I vs II 0837··
(m degrees Fahrenheit) I vs 1Il 0547·

error 442813 48 9225 II vs III 1384···
first expenmental
XCII = 97551 time 171621 12 14302 34385···
~econd expenmental group by time 11100 24 0463 1112 n s
XUII = 98388
Control time by error 239575 576 0416
XUIIl = 97004

Rectal temperature between groups 36597 2 18298 18940"· I vs II 0468 n s
(In degrees Fahrenheit) I vs III 0970·

error 46375 48 0966 II vs III 1438··
first expenmental
XIIl = 98426 time 0795 1 0795 10167··
~econd expenmental group by time 0055 2 0027 0350 n s
XCII) = 98894
Control time by error 3751 48 0078
XUlIl = 97456

Of Note. .p < 005 ••p < 001 •••p < 0001

FIGURE 1
Mean skin temperatures of Groups I II and III by time
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-1.- Mean tl.me transferred from delivery room

Group I 29 53 mnutes

Group II 27 82 ml.nutes

Group III 23 94 ml.nutes
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Ml.nutes from Dell.very
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TABLE 2
Companson of mean skm temperatures by time mtervals for the three ..,
treatment groupsa

TIme
Means for the
three groupsb

(mm (Fahrenheit) Results of group compansons
after
bIrth) Xm XIIO X'I/O F value I us II I us III II us III

3 95947 97176 95788 7801·· 1229·· 0159 n s 1388··
6 96423 97753 96382 5471·· 1329· 0042 n s 1371·
9 97118 98165 96500 7115·· 1047 n s 0618 n s 1665··

12 97353 98494 96976 7453·· 1141· 0377 n s 1518··
15 97753 98565 97188 6864·· 0812 n s 0565 ns 1377··
18 97712 98653 97318 7042·· 0941· 0394 n s 1335··
21 97941 98647 97182 10027·· 0706 n s 0759 ns 1465···
24 98012 98576 97118 12026·· 0564 n s 0894· 1458···
27 97912 98618 97276 10667" 0706 n s 0636 n s 1342..••
30 97788 98547 97312 9587" 0759" 0476 n s 1235··..
33 97929 98553 97323 8521·" 0624 n s 0605 n s 1229···
36 98059 98565 97418 7469·· 0506 n s 0641 n s 1147·"
45 98223 98741 97271 10717" 0517 n s 0953· 1470··..

" ~ote- -p < 005 ••p < 0 01 •••p < 0 001
b Xu> = first expenmental group XUII = second expenmental group XlIII. = control group

• 3roup I, 10/17 m Group II and
9/17 m Group 1Il) expenenced a
drop In skm temperature dunng the
penod of transfer from the dehvery
room to the recovery room The
mean number of minutes after dehv
ery at which this transfer occurred
was 29 53 for Group I, 27 82 for
Group II, and 23 94 for Group III

An analY51s of vanance of the three
groups was also done for each orne
frame at which temperatures were
recorded Slgmflcant differences
were followed by Scheffe tests Table
2 summanzes 51gmficant differences
among mean skin temperature mea
surements for the groups at each of
13 omes Table 3 compares mean
rectal temperatures of the three
treatment groups at 21 and 45 mm
utes after dehvery When exammed
In thIS way, Group II was always 51g
mftcantly warmer than Group III
Babies In thIS second expenmental
group had 51gmficantly warmer skm

•
temperatures than babies In the other
expenmental group (Group nat 3 6
12, 18, and 30 nunutes The chffer-
ences between the two expenmental
group means approached stattshcal
51gmficance at the 0 05 level for skm
temperature measurements at 9 15
27 mmutes No 51gmficant chfferences
m rectal temperatures were noted be
tween the two expenmental groups
Control group (Group III) mfants

were slgmflcantly cooler than Group I
newborns for both rectal temperature
measurements and for skm temper
ature measurements at 24 and 45
mmutes after dehvery There was
also a trend, approachmg slgmfl
cance at the 0 05 level for Group III
babies to have cooler skm tempera
ture measurements than those In

Group I at 21, 27, 33, and 36 mm
utes

There were no slgmflcant dlffer-

ences among the groups m core-to
skm gradient at either 21 or 45 min
utes Means for all three treatment
groups were well under 10°F At 21
mmutes after birth three babies In

Group I, one m Group II, and four In

Group III had a core-ta-skln gradient
greater than 10°F When repeated at
45 minutes one mfant In Group I,
none m Group II, and three m Group
III had such a large core-ta-skm gra
dient

-

TABLES
Companson of mean rectal temperatures by tame mtervals for the three treatment groups"

T,me Means for the
Results of the analySIS of uanance

(mm after three groups' Sum of Results of group
delIVery) (FahrenheIt) Source squares df Mean square F compansons

21 j{", = 98547 total 42987 50 I vs II 0424 n s
Xl/II = 98970 between 18819 2 9409 18688'" 1vs III 1023"

Xl/Ill = 97523
groups
WIthIn 24168 48 0504 II vs III 1447·...

j{," =98306
groups

45 total 43186 50 I vs II 0512 n s
X'III =98818 between 17834 2 8917 16883·· (vs III 0918'"

• groups

X<I1I1 = 97388 WIthIn 25352 48 0528 Ii vs III 1430...•
groups

Note .p < 005 ••p < 001 •••p < 0001 _
t X I = first expenmental group X" = second expenmental group X III = control group
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TABLE 4
Babies meetlOg minimum cntena for neutral thermal enVIronment"

Group 1 Group 11 Group 111 ]f

Sian temperatures
at 21 mm

Neutral range 16 17 10 12750"
Below neutral 1 0 7

Sian temperatures
at 45 mm

Neutral range 16 17 12 7933·
Below neutral 1 0 5

Rectal temperatures
at 21 mm

Neutral range 17 17 5 31385··
Below neutral 0 0 12

Rectal temperatures
at 45 mm

Neutral range 13 16 4 20091··
Below neutral 4 1 13

• Note ." < 0 05 •." < 0 01 •••p < 0 001

TABLES
Mean skm and rectal temperatures of babIes dned well and not dned
well after blrtha

TIme
Mean temperatures

Results
(mm after delIVery) Dned well Not dned well of t tests

3 96622 95540 2.996··
6 97208 96000 2811··
9 97678 96260 3524···

12 98014 96633 3773···
15 98130 97127 2892··
18 98150 97280 2508·
21 (skm) 98230 97187 3344··
21 (recta)) 98497 97987 1832 n s
24 98153 97300 2819··
27 98180 97347 2915··
30 98147 97247 3344··
33 98189 97327 3061··
36 98272 97393 3201··
45 (skm) 98330 97473 2668·
45 (recta)) 98364 97707 2406·

Note .p < 005 ••p < 001 •••p < 0001

Slgmflcant dIfferences were noted
among the groups regarding the
number of babies haVlng core and
skin temperatures below the ther
moneutral range at 21 and 45 mm
utes Among Group I newborns at
21 minutes only one had an ab
dommal skm temperature below the
neutral range, and none had a rectal
core temperature below 97 7"F, at
45 mInutes one had a low skm tem-

perature and four had rectal tern
peratures lower than the ther
moneutral zone Only one baby In

Group II had a temperature below
the neutral thermal range at eIther
orne He had a rectal temperature of
976°F at 45 minutes All other
measurements for babies In thIS sec
ond expenmental group were above
mmlmum levels for thermal neutrahty
at both 21 and 45 mInutes after bIrth

Among the 17 control group (Group
III) Infants seven had low skin
temperatures and 12 had rectal tern
peratures below neutral thermal
levels at 21 mmutes of age by 45
mmutes five remamed less than
96 gOF for skin temperature and
13 showed low rectal temperatures
See Table 4 for a summary of chi
squares showmg the slgmflcant
differences among the groups

In thIS sample of babIes, the only
Intervemng vanable that was highly
correlated With abdomInal skm tem
perature was debvery room temper
ature ThIS was stat1stlcally Slgmftcant
for temperatures taken at 3,6,9, 12,
IS, 18 21,24, 27, and 30 minutes
after dehvery (p < 005) In these
cases, a poSItive correlabon eXlS1:ed
between the warmth of the debvery
room and the temperature of the
baby Dehvery room temperature dId
not differ sIgmflcantly among the
three treatment groups (F value
2 133, n s ) and thus dId not covary
With the mam effect of the expen
mental mterventlon WIthin each
group and for the sample as a whole
however, a hIgher temperature In the
dehvery room was correlated With
hIgher skm temperatures of babIes In
the fIrst 30 mmutes of hfe

Although the protocols for all three
groups called for the babies to be
dned thoroughly, It qwckly became
apparent dunng conduct of the study
that not all babies were well-dned
dunng the fIrst few mmutes of hfe
ThIS was due In large part to vana
bons 10 style and pnonbes of the de
hvery room nurses who had charge
of the drymg of all Group III (control)
mfants and any Group I babies who
needed further drymg after bemg
transferred from their mothers ab
domens to heated cnbs for nursmg
care The reluctance of the re
searcher to loosen the gnp of admlr
109 parents on their Just-born off
spnng also accounted for some ex
peTimental babies not bemg
thoroughly dned

Babies were descnbed on the data
sheet as bemg either dned well or not
dned well In the first 3 mmutes of hfe
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•

Those considered "not dned well
stlll had wet heads or a body surface
that had not been completely Wiped
off at the tIme of the first temperature
readmg There was no slgmflcant
difference among the three study
groups regardmg the proportion of
babies dned well and not dned well
However, for the sample as a whole,
babies who were dned well had Slg
rnhcantly higher skm temperatures at
all times than babies who were not
dned well The well-dned Infants had
slgmflcantly higher rectal tempera
ture measurements at 45 mmutes,
but not at 21 mmutes, than babies
who were not thoroughly dned
Drymg had an earher and more pro
nounced Impact on differences m
skm temperature than rectal temper
ature measurements Table 5 sum
manzes these data

DISCUSSION

The findmgs of the study corroborate
and strengthen the results of
Thomas's 1978 investigation of
newborn thermoregulation The re
sults of thIS climcal expenment clearly
demorlStrate that rapid drymg of the
neonate followed by skm-to-sk1O
contact With the mother under a
warm blanket can be a safe and ef
fective way to prOVide normal babies
With a neutral thermal enVironment
m the dehvery room thIS IS a Simple
protocol, requmng no special eqUIp
ment, whIch could be Implemented
by any hospItal

In the present study standard care
m a radiant-heated cnb did not pro
Vide the maJonty of control babies
With a neutral thermal enVironment
Infants who received the earhest
most contmuous skm-to-sk1O contact
all had skm temperatures Wlthm hmlts
for thermal neutrality and all but one
had a normal rectal temperature also
Newborns given skm-to-skm contact
With their mothers had fewer nega
tlve fluctuations In skin temperature
than control babies The earher
skIn-to-skIn contact was Initiated With

the mother, and the more continuous
It was, the warmer the neonate was
mamtamed

Infants 10 all three groups expen
enced a drop m skm temperature
dUring transfer from the delivery
room to the recovery room, despIte
bemg covered by blankets Most
babies' heads were exposed, allow
mg the senSltJve thermal sensors of
therr faces to react to the strong con
vectIon currents generated by the
rapid tnp down the hall Once settled
agam, most babies' temperatures
rose Infants 11"1 the second expen
mental group had a smaller loss of
heat durmg thiS transfer and a
qwcker recovery of skm temperature
than babies 10 the other groups

The expenmental protocol for
promotIng heat conservation m new
borns was deSIgned to mlrnmlZe loss
es through four mechamsms
EvaporatIve losses were reduced by
rapidly drying the Infant after debv
ery, even before the umblbcal cord
was cut PosItionIng the baby on the
mother's bare chest prOVided a
source of radiant heat from her body
and decreased radiant losses from
the baby to cold walls, Windows, and
the metal surfaces of the KrelSelman
cnb Sk1O-to-sk1O contact With the
mother also ehmmated major heat
losses through conductIon to cold
objects The warmed blankets cov
enng both mother and baby pro
tected the Infant well from convec
tion currents Neonates m the radiant
heaters, even when wrapped In

blankets appeared much more vul
nerable to coohng by convection cur
rents m the drafty delivery room

Skm-to-skm contact was demon
strated to be a physlologJc method of
warming newborns that aVOided the
nsks of hypothermia hyperthermia
and other potentIal hazards of radiant
heaters Further study of these heat
ers has been recommended to the
Food and Drug AdminIstration to
establish whether or not routine use
of such equipment In dehvery rooms
poses a senous nsk of dehydratIon
bums and cataracts or retInal leSions

from emisSions I~ Skm-to-skm con
tact IS a safe alternative demon
strated to be more effective m the
present study that radiant heaters m
proVldmg healthy term Infants With a
neutral thermal enVironment

In additIon to the thermal benefIts
of skln-to-skm contact, the close prox
Imity of the baby to the parents
gave them an early opportumty to
become acquamted A newborn's
first phYSIOlogiC reactivity period
spans the mltIal 30 to 60 mmutes
after birth With the mother holding
the baby throughout thiS penod, the
parents were able to take advantage
of their baby's heightened arousal
and responsiveness to make eye
contact, explore, and soothe the
baby Parents 10 the expenmental
groups expressed great appreClabon
for the chance to hold their baby
closely so soon after birth Bondmg
behaVIor was not systematlcaJly
studted dunng the present expen
ment Whether the attachment pro
cess between these mothers and their
mfants differs 10 any way from the
control group remams to be exam
Ined In further research

Although SIgmflcant differences 10

newborn temperatures were shown
m thIS senes of 51 babies replication
of the study With even larger num
bers would strengthen the findmgs A
postpartum study companng skm
to-skm contact and mcubators as
methods of rewarmmg cool babies
would be a logJcal extenSIon of the
research Other methods of handlmg
newboITIS, such as the LeBoyer bath
and the use of an electrIc heating pad
over mother and mfant also ment
study regardmg effects on ther
moregulation

Skm-to-skm contact With the
mother can prOVide a healthy term
baby With a highly effective way of
mamtammg body heat Parents who
deSire Immediate and contmuous
SkIO-to-sk1O contact With their baby In

the dehvery room can be supported
In thiS request by nurse midWives
phySICians and nurses Without fear
of causmg the baby cold stress

-
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son conducted a senes of expen
ments that exarruned the effects of
asplratton of stomach matenals mto
lungs of rabbits The stomach con
tents consISted of sohd matenal, neu
tral flwds, and gastnc flwcls In hIS
animal stuches, there were no deaths
due to asplrallon of neutral hqwcls,
death only occurred With aspirate that
contamed hydrochlonc aod Asplra
non of unchgested sobds caused ob
structlon SuffocatIon occurred only
With complete obstruction Based on
these fmchngs, Mendelson suggested
that women be prohibIted from eat
mg and dnnkmg dunng labor He be
heved that thiS poltcy would reduce
the stomach volume, thereby de
creasmg the nsk of morbidity and
mortahty from aod aspiratIon while
under general anesthesta

Dunng thIS same tIme penod, gen
eral anesthesia was bemg admmlS
tered With greater frequency for labor
and debvery Gases were given With
a face mask often opaque 10 color,
whIch obscured the anesthetISt's View

of the woman s alrway lntuballon and
cncOid pressure were not rounnely In-

to eat and dnnk as a means of mam
tammg thetr starruna for the work of
labor and dehvery Dr Joseph Delee
(6) warned that food must be en
couraged throughout labor to avoid
general weakness, delayed labor, and
senous postpartum hemorrhage By
the rrud-1940s, however, the pracbce
of feechng Iabonng women was Viewed
as chmcally unsound, and It was w
tuallyabandoned The change can be
traced to obstetnc anesthestologtsts'
fear of maternal mortahty due to as
piratIon of stomach contents

In the 1940s, Mendelson (7), an
obstetnoan from Cornell, hypothe
SIZed that postanesthetic pneumoma
was caused not solely by mfected ma
tenal but rather by stomach contents
aspirated mto the lungs He belteved
that gastnc empiytng bme was de
layed In labor Mendelson noted that
It was not uncommon for a panent to
vomit food Ingested 24-48 hours
preVlously (7) He reviewed charts of
44,016 pregnanoes from 1932-1945
and found that aspiratIon of stomach
contents Into the lungs occurred 10

015% (N = 66) In 1945, Mendel-

Thzs hlerature review questlons the routme practlce of denymg food and flwds to women
II labor Fasting m labor, an estabhshed practlce throughout the Umted States smce
tit 19405 IS now under careful sautmy Many chmcal practlces, espeaally those that
c&r tnIdwdery servtces are currently mstltutlng pohaes to allow and encourage eabng
_ dnnkmg In normal labor To date there have been no reported rISes in maternal
moctaIity WIth this pohcy change neither have there been any reports of detnmental
oulCOmes for mother or mfant

-----EATING AND DRINKING IN LABOR
ALIterature RevIew

The pelle' ')f no1fung by mouth (NPO)
11 !abur nas become a well-estab
~d routIne In many hospitals
Ihroughout the Umted States The
NPO pohcy IS a cunous phenomenon
because It IS based largely on anec
do1alllllSlIlforma1lon and has not been
supported by research data Many re
searchers are now qUesbomng the
practice of routme fastmg 10 labor (l
Si ThIS hterature review will discuss
the tustoncal basIS of Withholding food
and dnnk dunng labor, maternal
mortahty stat1stJcs, rlSk factors for
anesthesia-related comphcabons, the
myth of the empty stomach, antaocls,
fastIng and energy utIllzabon mtra
venous subsntutIon for food and flwds,
stress related to food and flUid dep
ova!..",I. and current research and
c1tmcallmphcabons

HISTORICAL OVERVIEW

Until the 1940s, partunent women 10

the Untted States were encouraged
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corporated lOto anesthesIa pracbce
In additIon, skilled anesthetists were
qUite rare Often, the adrmmstratlon
of gases was left lo the hands of the
most JUnior member of the anesthetlc
team These factors led to anesthe51a
related cases of asplratlon pneu
mOnia In the partunent

ExpandIng on Mendelson's re
search, further studIes on aspiration
pneumorua found two key factors that
prechcted an mcreased nsk of mater~
nal mortabty and morblebty the com
bmabon of an aspIrate WIth a volume
of 25 mL or more and-the more
lethal factor-a pH less than 2 5 (8
12) The clinical mamfestatlons of
pulmonary asplraflon, which IS now
commonly referred to as "Mendel
son's syndrome," mcludes mtense
bronchospasm, pulmomc conges
flon, and exudate producf:Jon (I3)

In 1956, Parker (14) undertook a
study to determme why there had been
no maternal deaths whJ1e usmg gen
eral anesthe5la at home In Blrmmg
ham, England, 100,000 births took
place In the home between 1943 and
1952 Dunng that penod, 3,048 for
ceps dehvenes were completed WIth
no deaths from asplrabon pneu
morna These operatIve dehvenes were
done under general anesthe5la WIth
an open face mask. The women at
home were commonly harnessed
down m the lithotomy poslflon and
gIven anesthe5la WIth no reported fa-
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tahbes At the same time, m the Blf
mmgham Maternity Hospital, 2,200
operatlve dellvenes were performed
with four maternal deaths due to as
plrabon Speculation was that the
anesthesia machIne mthe hospital was
less safe than the open mask Rec
ommendaflons mcluded that local
anesthesta be used for SImple forceps
dehvery, and If general anesthesIa had
to be used, It should be prOVIded by
an expenenced anesthebst USIng a
cuffed endotracheal tube

MATERNAL MORTALITY

FastJng 10 labor IS believed by many
members of the meebcal commumty
to reduce the nsk of maternal mor
bIdIty and mortabty by reducmg
stomach contents, thereby ellmmat
mg products for pulmonary aspiration
(7, 11, 13, 15) However, detailed
analysIS of overall maternal mortahty
stabstlcs 10 the United States reveals
madequate and mconslStent methods
of collecf:Jng, categonzmg, and re
porting lOformaflon UnlIke England,
where the speCIfic cause of the ma
ternal death IS reported, here 10 the
Urnted States aspJraflon pneumoma
15 grouped under the broad category
of "comphca!lons of the admm15tra
bon of anesthebc or other sedanon In

labor/debvery" It IS one of four
subgroups related to the obstetnc an
estheflc problem (16, 17)

In 1950, the mCldence of maternal
deaths was 83 per 100,000 we births
In 1960, It was 37 1 per 100,000 hve
births The latest stabstlcs for overall
maternal mortabty m 1988 IS 8 4 per
100,000 hve birthS, which IS a statls
beaDy S1gruficant mcrease from 6 6 per
100,000 live births In 1987 In 1989,
320 women ebed, for a maternal mor
tahty rate of 79 per 100,000 bye births
(16) Maternal mortahty IS a rare oc
currence Maternal deaths related to
anesthesia do occur but It IS Impos
Sible to PinPOint the exact nature of
the comphcanon

A more detaIled study, done 10

Michigan from 1972-1984, showed

that fallure to secure a pate., "1'WilI,
was the pnmary cause of (. ~Slhesla

related maternal deaths There wer,
no deaths related to re910nal~
theSla (18) Out of 15 deaths (082
per 100,000 bve bu1hs), one was IisIed
as haVIng been from aspiratIon 01
stomach contents

A study done 10 New York ~
from 1981-1983 revealen thp JnI

temal mortality rano to be "..J 1 dealhs
per 100,000 hve bIrths (19) Ana.
the5la-related deaths ranked as thr
thIrd cause, With 13 cases (11%) FOI.I
were assoaated With legally mductd
abortions and one With ectopic preg.
nancy There was no speCdlC break
down for the cause of the remauung
eight anesthesia-related cases

A recent study by ROl .. d nd cd
leagues (20) looked at freestanding
birth centers, WIth regard to chfferenr
vanables They reVIewed cases from
11,814 women who ate and drankal
WJ1l There was no reported mortahly
or morblebty from aspiratIon pneu
rnorna even though there were women
who reqwred emergency cesarean
sections Twen~two perc I thew
had eaten sohd foods, yet they had
no aspiration comphcatIons

RISK FACTORS FOR
ANESTIiESlA·RELATED
COMPUCATIONS

Faded Intubation

The occurrence of aspiratIon IS cl
rectly related to chfficult mtuba~
dunng general anestheSIa regardJes1
of the patient's oral mtake EXpected
rates of mtubaflon fallure are reported
as one faIlure out of every 300 c;ast$

requmng general anesthetics D1ffiCut
intubation was a key factor In a~

proXimately one-half r 1-, anes
thesia-related deaths reported by thi
Confidential EnqUiry 1976-1978 (21\
Endler and coworkers (18) speeuJaW
that a high rate of faIled mtuba~
results from the IOcreasmg number
cesarean sectIons, many of whIch art
done With general anestheSIa

I
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Effect of Gestation and Labor on
Gastnc EmptYIng

Gastnc emptying time In the labonng
woman vanes accorchng to mdtVidual
reports Accordtng to Anesthesia for
Obstetncs (15), asplratJon nsk factors
related to delayed gasbc emptymg In

elude gestatIonal age greater than 34
weeks, labor, heartbum (which IS 10

chcanve of gastroesophageal reflux),
stress, narcones, and sedabves Other
studtes show a decreased gastrIc
emptying tIme In labor, but the delay
was related to the admmlStratlon of
narcotJes and sedatlVes (la, 4Q, 44,
45)

Accordmg to obstetnc anestheslol
ogtsts, It 15 the gastnc contents that

THE MYTH OF THE EMPTY
STOMACH

Gastlc Emptymg PhySiology

Gastnc emptymg IS governed mamly
by two factors 1) the volume of gas
tric contents, and 2) the mfluence of
chemIcal and phYSIcal propertIes of
chyme In the duodenum andJejunum
(41) The rate of emptymg depends
on the volume of the meal, osmotic
pressure, and chemIcal propertIes
GastIc emptying IS greatestand fastest
at the begInmng of dIgestIon, when
thevclumeofthestomachconmnts
IS the largest Fat IS the most powerful
chermcal agent 10 the dtgested dtet
that slows gastnc motlhty (41, 42)
Gastnc motility IS adversely affected
by masSlve sympathenc dtscharges
such as pam, nausea, and emotlonal
dIsturbances (43) Heavy exerCISe
does not Impede emptying of hqwds,
they are emptIed almost Immedtately
Sobds, on the other hand, must be
less than 1 mm 10 chameter to pass
through the pylonc canal Large lumps
can remaIn In the stomach as long as
mne hours, contInuIng to stImulate
gastrIc secretIon (41)

anestheSIa dramatIcally reduces the
nsk of aspIratIon pneumoma

patlent to regain conscIousness and
then proceedmg WIth an awake in

tubatIon or admmlStratIon of a re
9l0nal block [f there IS an emergency,
then general anesthesia With a mask
and cncold pressure should be em
ployed A cncothyroldotomy IS used
as a last resort (18, 21)

Emergency Cesarean Sections
and Regional Anesthesia

The need for general anesthesta m an
emergency SItuatIon has been esu
mated to range from 35% to 13%
(25, 34) In their prospectIve obser
vatIon study of 360 consecutIve pa
tients dehvered by emergency cesar
ean sectlon, Morgan et at (25, 34)
found that 87% of the cesarean sec
tIons could have been anbapated and
that general anesthesta was only
needed 10 13% of the subjects Conk
hn (35) states that unless there IS an
absolute contramdtcatIon, a regIonal
block for cesarean sectlon IS appro
pnate In most emergency SItuatIons
He reasons that, In thIS way, the par
tunent can protect her own auway
from pulmonary aspIration (35) Marx
et al (36) have clearly shown that
newborn outcomes after an emer
gency cesarean sectlon were better
when regIonal anesthesta was used.
Haste IS a well-known factor In cnhcal
anesthetIc InCIdents, and It IS the par
tunent's well-bemg that should be the
fIrst concern, because fetal dtstress IS

sometlmes mlSCltagnosed (lB, 21, 25,
33,37)

Many authors concede that re
gIonal anesthesta has httle effect on
gastnc emptymg {14, 30, 32, 38-40}
Crawford (39), an EngllSh phYSICIan
who has researched the tOPiC of po
tennal aspIratIon In labor, stated that
"a mother undergomg a comfortable
labor, WIth the atd of an epIdural an
algesIa, does welcome refreshment,
and aU other thmgs bemg equal, we
offer her a lemon sorbet, or a cup of
tea and a sbce of toast " Roberts
and ShIrley (32) state that regJonal

~d Mandgement

'--..; Is coOSlderable agreement
~ In anesthesIology that
... management of anes
'!'-r- is a pnmary cause of pul
~bon (7, 11, 14,22-33)
~ cannot be completed, the
~.~and anesthetIst should
.... Intut>i'l_"\ dnll" 10 place

.Ii (8) suggest allOWing the

......... Hane
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Udequate AntiCipatIon of
Abdominal Dehvenes

flJoper assessment and preparatIon
d the ot ~ patlent by anesthesta
JImOnnel IS lmperanve for the pre
~ of anesthesta problems ThIS
-asment rrught begin antenatally
.e the pnmary prOVider nonfyJng
Ilf anesthetISt that a particular pa
.. is at hIgh nsk for abdommal de
t.ay (23-25) It has been suggested
.. anesthestoIogIsts should rou
"O;9Oon c_ "5 to assess potentIal
IIl!cWDes 10 the event of abdormnal
~ WIth general anesthesla A
-..r history, fOCUSing on SIgnS and
~ of gastroesophageal reflux
.,WyngeaJ edema assooated WIth:--Tlpsta, IS cruClal In the care of

CibItebic patient (23, 25)

In order to avoId faded mtubatIon,
experts agree that correct anesthetic
care for general anesthesIa should be
undertaken ThIs mcludes preopera
live assessment, rapId and safe 10

ductlon, awake extubatIon, and post
operi't>ve momtonng The mtetvaI
lrorrJ :>..- e mducnon of general anes
!hesJa to complete control of the air
way by cuffed endotracheal mtuba
IlOn presents the greatest nsk for
aspl1'aDOn and death (22) Cncold
pressure, when properly apphed by
4 trained assJstant, has proven to be
asafe, relIable method of preventmg
aspuallon dunng mductlon of general
anestrl I (22-24) Repeated at
vmpts at mtubatIon should be aban
6oned, because they are rarely suc
cessful (21-24)
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put the partunent at nsk for aspIration
pneumoma In the event of general
anesthesIa (15) As stated, the routme
pohcy of NPO In labor was Imbated
In the hope of decreasmg or ehrm
natmg stomach contents, thereby
leaVIng httle or nothmg to aspIrate
Yet, stuches have repeatedly shown
that there IS no such thing as an empty
stomach, regardless of the time of the
last meal (lO, 44, 46-49) Labonng
women who have taken nothmg or
ally have been found to secrete vary
109 amounts of gastnc JWces contaln
109 hydrochlonc aod with dangerously
low pH values (32, 47) Fasbng does
not elimmate stomach contents, rt only
Increases the concentratlon of hydro
chione aCtd (50) Therefore, depnv
Ing the mother of food and flwds dur
109 labor may actually mcrease the
rISk of maternal mortahty and mor
blcbty from aCtd aspIration

Hrrshelmer et al's (51) senal x-ray
stuches after a banum meal showed
that there was no constant or char
actenstlc alteration of gastnc evacu
abon 10 pnmJgraVldas dunng labor
Changes that chd occur were attnb
uted to functional and neuromuscular
rather than mechamcal causes How
ever, DaVISOn et al (52) concluded,
based on gastnc flwds that were as
pirated from a nasal gastnc tube 10

serted early In labor, that gastric emp
tying time was delayed In labor Each
partunent had 750 mL mserted mto
the stomach, at lO-mmute mtervals,
the stomach contents were aspuated
and assessed They found that each
pabent had rapId emptymg over the
first 10 mmutes and then the volume
decreased by almost one-thIrd They
acknowledged that the depressant ef
fect on gastnc mobIlIty mIght be due
to anXIety and excItement

Simpson and Stakes (43) looked
at gastnc emptymg 10 relatIon to anx
Iety levels 10 patIents undergomg
electIve gynecologIC procedures They
found that gastnc emptymg was slower
10 patlents who had a low prechspo
Slbon to anXIety PatIents WIth a ten
dency toward hIgh anXIety did not
show a delay 10 gastnc emptyIng

202

Taylor et al (48) 10Vesbgated the
pH and volume of gastnc contents In

emergency obstetnc pabents and the
effects of antaCtds on the pH They
found that the volume of gastnc con
tents vaned markedly They con
cluded that every partunent should
be assumed to have a full stomach of
hIghly aCtd flwd contents

Hester and Heath (53) noted that
32% of pabents who had been NPO
for prolonged penods had greater than
40 mL of gastnc contents Over half
of them had a gastric aspIrate of less
than pH 25

A study by Roberts and Sturley (11)
showed that the mterval SInce the last
meal to debvery chd not guarantee a
low volume of gastric JUIce m the
stomach They concluded that all pa
tients should be assumed to have a
full stomach, regardless of the Interval
SInce theIr last oral mtake

ANTACIDS

As Ctted earlIer, Mendelson's study (7)
reported that anestheSIa deaths were
due to hydrochlonc aCtd aspuabon and
not to neutral aspIrates In an effort
to make the stomach contents less
aCtchc, antaCtds (30 ml) have rou
bnely been adrmmstered Particulate
antaCtds such as magneSIum hydrox
Ide and magneSIum tnsIhcate were
gIven at first, but they have now been
shown to cause severe pulmonary
damage when aspIrated (22, 54, 55)
Cohen's study (54) showed that there
IS no eVldence that admmlStrabon of
anyantaCld lowers maternal mortahty
or morblchty

Today, sodIum Cttrate, whIch con
tams no particulate matter, IS often
used for rapId neutrahzabon of the
stomach contents It has an Imme
dlate onset of antaCid acbon but It
also has a WIde vanatIon In efficacy
and duration of action SodIUm CI
trate neutrahzes aCtd Immecbately but
the cntIcal factor that Influences Its
duranon of actIon IS the gastnc emp
tymgrates (56) Therefore analgeSICS
that prolong gastnc emptyIng also
prolong the antaCId s effiCiency Or

mezzano et al (56) found that
Cttrate was not alwalJ~ efflClen~
creasmg gastnc pH L..) greater ..
2 5, espeCtally by the tIme of
babon They demonstrated th1A~
fervescent Ctmettdme-sod!um ar::
IS effecbve In mcreasmg gaslne pH
more than 2 5 at mtubabon and :
tubatlon ClmItldme, which IS an tip
receptor blocker, Increases 9astnc: Sll1
by Inhlblbng gastric aCId prodlJeb
for four to eight hours HvweYer l

must be noted that the volume Ql
mL) of antaCtd used IS above that CJl

leal volume prechctJve of maeased~
of maternal mortahty should asplra
bon occur

FASTING, NUTRmON AND
ENERGY UTILIZATION

The hydratIon and energy needs d
the woman In labor have been com
pared to the needs of the athlete II

competItion (4) Food and flUId dep.
nvatlon dunng thIS CJ'JtIcal tIme I1la',

Impact dlrectly on labor progress and
outcome

Blood glucose and muscle glyco
gen, major sources of enel."y or Iht
mother and the fetus, are compl'l>
mJSed 10 the pregnant woman dunng
fasbng Arumal stuches have shOlllrl
that there IS an Immechate and con
bnuous declme In maternal and fetal
blood glucose levels dunng fastIng
(57) A chrect relationshIp has been
found between matemal gluc'1sp lev
els and fetal well·bemg as 11 ~ ated
by fetal breathmg movements and
general fetal actlVlty (58, 59) FetuseS
of fasted mothers show less overall
acbVlty than fetuses of fed mothers
Sbmulabng fetal actiVIty dunng fetal
nonstress tests IS often accomplIshed
by feedmg the mothers (59)

When blood glucose IS not (IvaI!
able to the mother for energy u he
body draws on Its fat supplies As a
result, large quantltles of free fatty aCIds
are OXIdIZed, ultImately Increasmg the
quantItIes of ketone m the blood and
bssues thIS accumulabon of ketone
(~ hydroxybutync aCId, ammoacetlc
aCId) In the body IS known as ketoS1S

I
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RoutIne admmlStratJon of an mtra
venous mfuslon to prevent and treat
dehydranon, ketosIS, and/or electro
lyte Imbalance can no longer be con
SIdered a completely safe subsbtute
for food and flUids 10 labor (4, 73,
74)

Intravenous glucose mfuSlon to the
partunent has been shown to mduce
hyperglycemia 10 the fetus, followed
by hypoglycemia 10 the newborn
Hyperglycemia IS potenbally harmful
to the rapIdly developmg bram of the
fetus and the newborn Deletenous
effects may mclude actdOSlS, m·
creased carbon diOXIde levels, In

creased lactIc aCId levels, and neo
natal JaundIce (75-78)

HypoglycemIa may result In Im
mediate respIratory chstress, apnea,
cyanoSIS, and seIZUres (78) Smghl
(79) reported that term mfants of
mothers who receIVed mtravenous
glucose therapy dunng the course of
spontaneous or oxytocm-mduced Ja
bor showed "SIgnIficant lowenng of
muscle tone and delayed habltuatJon
to vanous sllmuh at one and two hours
of age " Study mfants had a three
tImes lugher mCldence of hypogly
cemIa (79) AVOIdIng excess mtra
venous glucose Infusion will reduce
maternal and fetal hypergJycerrua (76)

In another study, Smghl et aI (80)
reported that mfusmg 5% glucose to
the Iabonng woman resulted In a Slg
rufJcant mcrease 10 the mCldence of
hyponatrerrua and subsequent tran
SIent tachypnea 10 the newborn 10

fant There 15 a relatJonshlp between
cord serum sodIum levels 10 newborn
Infants and maternal mtravenous
therapy dunng labor (81) The so
dIum levels of mfants whose mother
had 5% dextrose was slgmflcantly be
low that of mothers who had oral hy
drabon Also, mfants of mothers who
had dextrose mfuslon had Signifi
cantly more weight loss 10 the fIrst 48
hours than those mfants of mothers
who had oral hydrabon (82) Sodium
levels In the mothers and mfants were
very SImilar When hyponatremIa IS

lNTRAVENOUS THERAPY

203
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tJonshlp between marked ketonuna
and prolonged labor, but whIch comes
fIrst IS unclear (60)

Some researchers state that as ke
tone bodIes mcrease m the mother,
they cross the placental bamer and
Increase 10 the fetus (64, 65, 68)
Others disagree, statlng that free fatty
aCIds and ketone bodies do not read
t1y cross the placenta (69)

Glucose IS the pnnapal fuel of the
fetus, but the mechcal bterature sup
ports the behef that ketone bocbes may
serve as alternabve fuel dunng fetal
bfe (70, 71) Ammal stuches have
shown ketone bodtes to be precur
sors to hpld synthesIS, as well as fuel
for the fetal bram, hver, and lung In

VItrO (71)
As mentIoned earher, ketone and

lactic aad do lower the blood pH
Lowered pH m the fetus dunng labor
has been cause for alarm It has been
related to carchac arrhythrruas and
conSIdered to be an mdIcatIon of fetal
anoXIa However, 10 a recent study,
72% of mfants whose cord pH mdI
cated they were severely aCIdotic were
born 10 a VIgorous state, WIth an Ap
gar score of greater than 7 at one
rrunute (72)

EssentIal ammo actds gradually de
chne when the pregnant woman IS

depnved of food After only 12 hours
of food depnvabon, 10 out of 19 ma
ternal ammo aad levels were SIgnIfi
cantly below nonpregnant levels (62)
Ammo aads readJIy cross the placen
tal bamer, and levels 10 the amruotJc
flUId are affected dunng maternal
fasting A decrease 10 the essentJal
ammo aCId alanme IS shown to be of
pnmary pathologIC SIgnIficance m ke
tone hypoglycerrua of mfancy (62)
ThIS IS Important to both the fetus and
the newborn because glucagon, a
hormone that stJmulates the conver
ooncl~nrow~osemthe~~

cannot permeate the placenta 10 the
presence of hypoglycemIa, however,
administration of alanme to women
10 labor mcreases the glucagon levels
of cord blood m the human fetus,
thereby decreasmg the nsk of neo
natal ketotic hypoglycemIa (62)

Excessive production of ketone may
lead to theIr excrebon In the unne,

ferred to as ketonuna KetOSIS may
progress to ketoacidosIs, which IS an
accumulaton of ketone In the body,
accompamed by a metabohc aCI
dos' KetoacIdosIS can be hfe threat
enu., lowever, ketonuna and ke
tOSlS are not the same as ketoactdoSlS
It IS uncertaIn whether either ketOSIS
or ketonuna IS actually harmful to the
pregnant or labonng women or her
felUS KetosIS occurs 10 the nonnal
adult human body 10 response to ex
ertion and fastmg, both of whIch may
be el'rn>nenced by the labonng
\loom I regnant women 10 general
are more prone to ketOSIS due to 1o·

aeased fetal demands, mcreased fat
Ubhzatlon, and pregnancy-mduced
bonnone changes (4, 60)

Studies have shown that preg
WICY exaggerates and accelerates the
body 5 response to fasting (61, 62)
During dehvery, blood levels of ke
tile frl ""y aCIds, and glycerol nse
tl meet energy demands Ketone
~ and free fatty actds Slgrufi

dy lOcrease 10 the blood after only
alao 18 hours of fastlng In the thIrd
8nesIer (63) Accordmg to Hazle (4),
~ labor thIS tendency toward ketoSIS
.accentuated by Increased muscular
ICIvIly and Imposed hmltatlon of oral
ICake I eresnng to note that
t.r 4mOunt of ketone 10 the blood of
~ who consumed food dunng
Itu has been shown to be slgnlfi
.,. below that of fasted mothers
14 65)

Jr.aonuna may be a mlSleadmg
tIfdr 10 the need for flUId and car
~ replacement Ketonuna has

shown [0 .ur m normal labor
..... as In the normal antepartum
..... 159 60 63, 66) It IS often
~ by a ketostJx, whIch has

Ihown to report a high false
~leadlOg when the blood ace
.. level IS Wlthm normal range
_ ..~ boches, when excreted
...III'trte take large quanfltles of
::~ and pota ..1m WIth them

'::decrease the blood pH'
seem to be some rela-
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DISCUSSION

llterature from anesthesia and 01:>
stetncs have repeatedly shown that
there 1S no compelhng soennnc ra
honale for the maintenance of routine
msbtuhonal NPO pohcles These pol

}elhes, and fresh frull As
group, 22 women were a CI:IlIIiI
take accordmg Iv Ieus~
toast and tea In very early~.
SlpS of water thereafter Ms.~
reported the followmg resuns: v;::
who ate requ1red less pam JeW
less P1tOCln, and the length of -:
was shortened on the a~
about 90 mmutes In addlbon,,.c:
scores of babies In the fed grOUp..
h1gher than In the c Itrvl~ ..
a cbrect result of thIS study in~ ..
stncbons have been overturned"'_
bllee Matern1ty Hosp1ta1 and ~
Hanagan IS currently undertaldr.J.
rephcaoon study Wlth 1,000 €XptQ(

subjects (personal commul1lCatlOt,
Angela Aanagan, FebruaIy 21 1CJn

We stuwed the eatmq and~
patterns of labonng v.,,,, 111:.1) (unpb
llShed master's theslS Yale lJnIo.e
Slty, 1991) The sample constStedd
76 women who were observed Uftlf
they debvered or untIl they receiYC
mecbcatJon or mtravenous thmvt
Women were neither encouraged ncr
dlScouraged from oral 10take but ..,.
Slmply observed In settmgs that per
mltted self-selecnon of I ~ e All d
the women drank at some pomt ~
the1r labor and 85 5% ate Men
women ate larger portlOns earber ~
thell' labors, tapenng off macl1ve phaw
to nesh91ble amounts by second slagt

Dnnkmg also decreased as cervd
chIatlon Increased, WIth SIpS dorn
natJng In late acbve and second stage
[t was also noted that the ,{ I1lO

dence of nausea and vomitIng oc
curred from 6 to 8 cm rather than 9
to 10 cm as commonly thought
Women conbnued to eat and dnnk
after an epISOde of nausea although
they only drank after vomiting
Women tended to eat at common
mealtJmes

CURRENT STUDIES

AvaliabJe bterature on the oral Intake
of the labonng woman focuses pn
manly on why the woman should be
kept NPO Many authors conSlder
fasbng as a means of reduCJng ma
ternal mortahty Moststucbes focus on
mtervenbons used to replemsh hy
drabon and energy needs of the la
bonng woman

However, a recent study at Jubilee
Matern1ty Hospital m Belfast, North
ern Ireland, conducted by m1dWlfe
Angela Aanagan, In assocJaoon Wlth
Dr KJeran fitzpatrIck, an anestheost,
looked at outcomes of Infants and
length of labor among women who
ate and drank dunng labor (90) Forty
four labonng women were encour
aged to take bght foods such as eggs,
toast, sandWIches, Ice cream yogurt

longed fetal hypoXJa, as eVidenced by
abnormal fetal heart tracings and ab
normal scalp pH samples (84 87)

Labonng women are often sub
Jected to procedures that contnbute
to thelr stress level Stressors 1mposed
dunng labor may cause compltca
bons and may contnbute to the need
for aggressIVe Intervenbons (88)
Fasbng IS a known stressor Slmpkm
(BB), m assessmg stressful chl1dbJrth
events, reported that 27% of women
rated restrlcbon of food m labor to be
moderately to most stressful Fifty
seven percent of women found re
stncbon of flwds m Jabor to be mod
erately to most stressful (88)

The stress response of the fetus IS
to Increase the producbon of cate
cholamlnes In order to mcrease nor
epmephnne ThIS response does not
mamfest rt:self Wlth an Increase In blood
flow or an mcrease In heart rate as
seen In the adult Instead, stress In
the fetus ImtJates a vagus nerve re
sponse that causes a drop 10 fetal heart
rate in order to conserve oxygen (84,
85, 89) Some fetal catecholamine
producbon, however, IS normal Fetal
catecholamlnes have been shown to
contrIbute to prostaglandm synthesIS,
prepanng for onset of labor (86)

204

STRESS

Reducnon of stress In labor may be
as50CJated Wlth less pam, less amaety,
shorter labors, and fewer pennatal
problems (84-86) Stress dunng la
bor Increases the producbon of ma
ternal catecholammes Increased
catecholammes may affect labor by
shuntmg blood away from the uterus
and the placenta and by lengthemng
labor These effects may lead to pro

Induced In the mother, 1t wIll affect
the baby by a net transfer of f1u1d to
the Infant

Awd overload and hyponatrem1a
can be senous compbcabons for
mother and Infant (74, 81) Morton
et al (74) state, "It seems illoglcaJ to
suppress the concentraton of ke
toaCJds at the expense of mcreaslng
other orgarnc aCJds wh1ch place a
greater strain on the buffenng capac
1ty of the blood "

Maternal hyponatremla may cause
cerebral edema, coma, convulSlons,
headache, vOmlbng, lethargy, con
fuslon, mood changes, and postpartal
psychOSlS (60, 81) Hyponatremla 10
mfants may cause convulSlons, ap
nea, cyanobc spells, neonatal Jaun
mee, resp1ratory dlstress, feemng wf
ficulbes, and pos5IbIe excess water loss
after blrth (60, 80, 81)

Intravenous therapy, oxytoXJcs, to
colybc drugs, and endotracheal In
tubaton have aU been seen to ad
veISeIy affect pulmonary flwd balance,
wroch IS already altered bypregnancy
(73, 82) A normal healthy woman at
term already has an abundance of
body water, Wlth at least 2 L stored
m the extravascular spaces Dumou
hn et aI (60) state that Intravenous
therapy is not roubnely needed, es
peaally In the fust 12 hours of labor
A study by Cotton et al (83) showed
that the ordered rate of Intravenous
flwds was often exceeded by tWlce
the amount If mtravenous therapy IS
chmcaUy warranted because of the
woman's hlgh-nsk status, then mebc
ulous Intake and output momtonng
should be malntamed
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FUTURE RESEARCH

What 15 the best chet for the labonng
woman? Would food and flwds dur
109 a senal mdurtlon help WIth labor
progre5Slon? Should a woman who
IS comfortable WIth an epidural an
algesJa be penmtted to eat and dnnk?
Does Ingestlon of food and flwds speed
labor? To answer these questlons,
randonuzed chmca1 stuches should be
undertaken whereby women admit
ted to labor and dehvery are asstgned
to one of two groups an eat
mg'dnnkmg group and an NPO group
Anesthesa, obstetncs, nudwtfeIy, and
nursmg departments should be in

cluded 10 the design of the study from
the start

Amencan women and fetuses are
beIng subjected to pohCles based on
a behef system plagued WIth maccur·
aCles, outdated research, and rtUSln
formanon The current pohcy of rou
tme fastmg 10 nonnal labor must be
reevaluated It 15 based on anecdotal
mlSlnformanon, mstltuDonal merna,
compromISe, and fear Eating and
dnnk10g 10 nonnal labor should be
remtroduced to the mechca1 com
mumty and the consumer based on
current sound SClenbfic research

need extra encouragement to pre
vent dehydratIon and proVlde the ca
lones needed to meet the strenuous
demands of labor and dehvery Nau
sea and vomitIng are part of labor for
a certain percentage of women
Women can contmue WIth their 10
take after bemg nauseated WIthout m
cumng further epISOdes

CUNtCAL IMPUCATIONS

~ literature reVlew lends support to
~ women the chOice to eat and
bik In nonnal labor There 15 no
'lCh thing "_ ~mpty stomach, re
~ of bme from the last 10take
~ to assume so could be deadly'

thost cases, Mendelson's syn_:=: can be prevented by appro
anesthesta techruque General
~ should be avoided and re
• ~esta substituted as much

Women should be en
~ to ea' a I dnnk as they see
~~an IS labonng m the early

hours however, she may

lae5 are based on trachbon rather than
on current saenbnc research Elkmg
ton (3) pomts out that "these pohCles
may perstSt on the basts of anecdotal
expenence, lIlstltubonallllerba to pol
ICY changes begun mthe 19405, com
promise WIth anesthesia departmen
laI, "" y to ensure adequate coverage,
exaggerated nobons of nsk, or fears
of hbgatJon ..

Researchers agree that every par
tunent should be regarded as haVIng
a full stomach WIth highly aClchc flwd
regardless of how long she has been
NPO With thts m nund, why hrmt
their mtake? We found that labonng
worr I elf-regulated mtake Once
actlve labor began, women usually
preferred bqwds

Several stuches looked at the ef
Iects of stress on labor, finchng that
labor rmght be prolonged and could
mlte mtervenbon Intravenous flwds
.we not a reasonable subslJtute for oral
Iulds for the healthy partunent Fi
nally I .>rthwhtle to coOSlder the
psychologJcaJ Importance offood and
ldds to the labonng woman Food
.ni dnnk not only proVIde hydratIon,
fW1bon, and mcreased comfort, but
fley also gIve the woman a feehng of
CQ'ltrol In labor ChOICes have been
JlIegral In the movement of modem
cbs.1etncs Ins1ltubonal pohCles re
fIrdIng c' and dnnkmg In labor
flouId be reexanuned m the hght of
lUtent research data
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cesare.1n rate for women undergomg epidural aralgesla wa
ten percentage POlOts greater than for no-epidural women
(P < 05) More than a mne percentage pomt increase was
sho....-n for cesarean dehvenes f,,~ C1\ <; -cia IF < OS ... <!

poohng e,thpf all ~~udles or anI} r.!~_')mlze 'i

Conclus%on~ ThE' result5 of tho; -neta a'" Y,IS -~< '"51}
support an Increase in ce<;~TE'..m d"hven- aSJo..l"teJ wIll
epidural analgesia Further research shou'd Hal alP t,

balance between analgesIa assocl:ited Wltl> tho> usn ~f ~ '1

durals, and postpartum morbldltv and costs a~socillted w
cesarean dehvenes (Obstet Gynecol 1994,83 1045-52'

Materzals and Methods

0029 78441941S7 00 1045

We began Wlth a MEDLINE data base search usmg the
key words epidural or extradural, cesarean or caesar
ean, and pnmlgravld or nullIparous We restncted our
search to Enghsh language arhcles pubbshed from
January 1981 to Apnl 1992 Several authorsS 6 have
estImated the sensltIVlty of a MEDLINE search to be
about 50% Thus we supplemented our search by
mtervleWlng experts, by mvestIgatIng blbhographlc
references from relevant artIcles and the book Effective
Care In Pregnancy and ChIldbIrth 7 and by manually
reVlew10g Issues of relevant anestheSia, obstetnc, and
pennatal Journals pubhshed from Apnl to July 1992
Our search generated apprOlQmately 1000 artIcles

The tItles of all artIcles were reVlewed and clearly
Irrelevant tItles were excluded The abstract of each
remammg artIcle and If necessary the text was re
VIewed to establish whether It addressed cesarean
dehvery rates for women havmg epidural analgeSia for
labor Case studies edltonals book chapters and
artIcles that did not prOVIde pnmary data were ex
eluded Two hundred thirty articles were read com
pletely

To mcrease the chance that differences m cesarean
dehvery rates between women With and Without epl
dural could be attnbuted to the epidural rather than to

DespIte a large Increase In thp IJC;P of E'plciural analg~~:l"
for labor and dehveryl to 16 0% In the UnIted States m
19812 and 19 7% In the UnIted I<1ngdom In 199V lIttle
informatIon eXists descnbmg the pOSSIble effect of thIS
procedure on the cesarean deltvery rate 4 We exammed
the medical hterature regardmg how the use of epi
dural analgeSia for labor 10 pnmlparous women affects
the cesarean deltvery rate and conducted a meta
analysIS

/

-:: VOL 83 NO 6 JUNE 1994

t'A

ObJechve To use meta analysIs to evaluate the effect of
epIdural analgesia on the cesarean dehvery rate

Data sources The MEDLINE data base was searched for
artlcles pubhshed In Enghsh between January 1981 and
Apnl 1992 We also Interviewed experts and conducted a
blbhographlc follow-up and manual review of recent Jour
nals pubhshed from Apnl to July 1992

Methods of study selechon We excluded artIcles WIth
irrelevant hUes, and those case studies book chapters, or
artlcles that did not prOVide pnmary and relevant data Two
hundred thirty articles were read, Includmg articles that
reported on women of standard obstetnc nsk and on cesar
ean delivery rates for an epidural group and for a concurrent
no-epidural group These cnterla yielded SIX studies for a
pnmary analysIs and two others for a secondary analysIs

From RAND Santa Monua thr Departmlmts of Anesthl:Slology
ObstetrICS and Gynecology and Internal MediCine Unll'erslty Of Ozlz
forma Los Angeles School of MedICine Los Angt'les and Health Devices
&search InstItute Redwood City Ozllfornla

ThIs research IS port of the Management and Outcomes of CllIldblrth
JRT whIch IS supportt'd by a contract tn RAND (AHCPR 282-90
)39) from the Agt'nC1{ for Health Care POIzC1l and RI!St'arch
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EFFECT OF EPIDURAL ANALGESIA

FOR LABOR ON THE CESAREAN

.ELIVERY RATE

I ally C Morton, PhD
Mark 5 Wzllzams, MD, JD, MBA,
Emmett B Keeler, PhD, Joseph C Gambone, DO,
and Katherme L Kahn, MD
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later and appear to mauae data cOllected m the 19805
1990s Four studies were conducted In the Uruted
States, one In England, and one m Denmark Five took
place U\ SIngle uruverslty hospitals and one m a large
BnbSh pubbc hospital

Five studies speafied the epidural anesthetic agent
as buplvacaIne, though doses vaned and one study did
not speafy the agent Three studIes used contlnuous
mfuslon, two used mternuttent InfuSiOn, and one dId
not speafy Table 1 also shows the anesthetic either
given or avatlable to the no-epldural group

The hmmg of the epIdural, espeaally In relatIon to
oxytoan use, vaned from study to study, as dId the
amount of InformatIon prOVided on these vanable..
Generally, we could not 'tell wmch came first that 1:>
oxytoan augmentabon requmng epidural analgeSia or
epidural analgeSIa followed by oxytoan augmenta
tlon ,,13 For the one study In whIch data were avaIl
able, we strattfied our analySIS by use of oxytoon

The study deSigns were categonzed accordmg to
standard eplderruologIc termmology (Table 2) 16 The
Phthpsen12 study was prospecbve, WIth patients ran
domtZed to the epIdural and no-epldural groups The
1993 ThOrp4 study was a randomtzed study m which
the no-epldural group received mependme and phen
ergan Intravenously If requested

The two studies by Chestnuts 9 were randomIzed
mals but are not Included In Tables 1 and 2 because
theIr control groups received an epidural through the
first stage of labor, as compared to the other studies In
which the control groups were actually no-epldurill
groups The first studt used buplvacaIne as an ancS
thehc agent whereas the second9 used lIdocaIne

The remamIng four studleslll3-15 were retrospectl\e
forward deSign studies, as they were aU retrospective

"1tt'''aCal'1p II ~J"''''( l"t" I '11

Buplvacame 0 250/< bolus
mJection followed by 0 125%
conbnuous mfuslon

B..~ Cd lie 0 3i5~ me "Ill ~,t

Ju,", \~ ~me lJ 2,j :lol
tnl"Ctlt.n lollo ed b. J 12
continuous mfuslon

SUpl ,,,alOe 0 25'~ holu~

JnJ~t1,'n lolloweo by 0 125'",
continuous tnn-slon

.:> Co, I

" ,a d Denl ~rl<

1987 Texa

~e3 ~~ Engld,'J
~$." TcACI

lJ-lI."L 9 \i!s5o.m

1046 Morton et 011 Epidural and Cesarean
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dlfferl;'ncpo; U\ other factors ",'e .-es+ncted our attenbon
to a group of women who appeared surular WIth
respect to obstetnc nsk We mcluded In our analysIs
only studies that exarruned pnmanly pnmlparous
women of standard obstetnc nsk, WIth sIngleton preg
nanaes that presented by vertex WIth spontaneous
labor at term Studies were Included If they prOVided
cesarean del1very rates for an expenmental group of
women given epIdural analgesia and for a concurrent
control group U\ whIch no epIdural was used

Two studles89 were analyzed separately because m
both therr expenmental and control groups all women
received analgeSIa through epIdural catheters In the
first stage of labor In the second stage of labor,
epIdural analgeSIa was given to the expenmental
group wlule the control group received sahne In the
remalI\lI\g studIes, whIch are our pnmary focus the
control group dId not receIve an epidural m either the
first or second stage of labor

In addItion, studIes were excluded If they demon
strated an ObVIOUS bIaS between the epidural and
no-epldural groups For example, we excluded a study
In wluch epidural analgeSIa was "gIven at random per
the avaIlability of anestheSIa personnel to momtor the
patient 1110 Given lmuted personnel, epidural mtght be
used most frequently by those pabents expenenang
the greatest difficulty m labor and WIth the greatest
chance of haVIng a cesarean Further, patients havmg
more prolonged and dlfficult labors would be present
for a longer tlme penod dunng whIch anestheSia
personnel mtght become available to prOVIde an epI
dural

We tabulated the charactensbcs of the SIX arh
cles4 11-15 that met our pnmary study mduslOn cntena
(fable 1) We will refer to these studIes by the name of
their first author All studies were pubhshed In 1989 or
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epidural analgeSia IS associated With ten more cesarean
dehvenpc; nn avrragt' In cC'Tltrac;t to oth • IT'(''''C::llrt'S "tf

aSSO,-lat1C;'1 ,uch a '" ' ,...Cu on ... ho... C' I oJ

have measurement U"l.ts (eg ~elCl'i c I( -,l..
d fference IS In percentage pomts and r ...... +~ ::d "'r
tagE> Lh",t d.nlClanS citn estll.1ate l"~ nUl b~ ." -- .. I

\\-hos~ method of dehvery IS associated .th t~c..lS o~

epidural analgeSia 17 For those studies that l.ontaull:d
results for subgroups of women we eshlll"tt:~d the
ce~arean delIvery nsk difference ~eparc:ltel) for each
subgroup

After examInmg the results from each study sepa
rately, we employed meta-analysIs to combme mdlvld
ual study data mto a 'pooled result Meta-analysIs
overcomes sample sIZe ltrnltabons by consldenng all
studies s1IIlultaneously ThIs techruque 15 applIcable
only when the studies resemble each other that IS
when they are not too vanable

Wlthm each study, vanabon m cesarean delIvery
rates results from samplIng vanabIllty and chfferences
among the women even before they have analgeSia In
addlhon between-study vanahon results from differ
ences across mcluded studies such as unmeasured
differences In both the populahons of women studied
and the styles of prachce m the different geograpluc
locabons where the studIes occurred We exammed
the homogeneity of the study results usmg a i test to
evaluate whether the between-study vanability out
weighed the Wltlun-study vanabllIty 18 Tlus would be
an IndlCahon that the stumes are not surular enough to
be pooled When we did pool studIes, we used an
equal-effects model,19 In wluch studies are weighted
by the Inverse of therr vanances, so that less vanable
studies are weighted more heavIly than more vanable
ones We also calculated a 95% confidence Interval (eI)
for the pooled result and IdentIfied statlshcally slgruf
Icant results at the 05 twO-Sided level

As a second way to address between-study vana
bon we fit a random effects model 20 The random
effects approach provldes a more conservative estimate
of the association of epidural With cesarean dehvery
nsk than does the equal-effects strategy, and IS a
safeguard against spunous conclUSiOns glVen the ho
mogeneity test 5 lack of statIstical power The equal
effects and random-effects methods reached the same
conclUSIOn except m one case
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reVIews of medlcal records (Table 2) Three of these

•

e Neuhoffll and both retrospecbve ThOrpl3 15 stud
reVIewed all women who delIvered dunng a spe

c penod The Manyonda14 study was a matched
cohort study m wluch a woman recelvmg an epidural
was matched to a woman who did not receive an
epidural

Invesbgators m retrospecbve studies do not have
control over pabent assignment to the epidural or
no-epldural groups However some authors offered
mformabon on the aval1ability and procurement of
epIdurals In both ThOrpl3 15 studies, "Pabents were
offered eIther narcobc agents or epidural analgesIa If
they requested assIstance WIth pam rebef" In the
Neuhoffll study, epIdural was "available to all pa
bents," whereas the Manyondal4 study prOVIded no
data

Several studIes presented the reasons for cesarean
dehvenes, speCIfically dystOCIa or fetal distress Other
amcIes presented results for particular subgroups of
women speafically defined by oxytOCin use and so
aceconomlc class These data allowed us to compare
the epidural and no-epidural groups from different
perspechves and to control, to varymg extents for
other factors beSides epidural use that might affect
cesarean delIvery

For each study, we esbmated the cesarean dehvery

e 'ltes for both the epidural and no epidural groups
d the cesarean dehvery nsk difference also known
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The three ThOrp4 13 15 studIes presented data for
women haVing cesarean delIvenes for fetal dIstress
The number of cesarean delIvenes across both groups
III these studIes combmed was only 30, and the pooled
cesarean delIvery nsk dIfference of 0 7% due to epi
dural was not sIgmficant (not shown) Thts difference
was based on combmed sample SIzes of 789 m the
epIdural group and 515 In the no-epidural group

)wever, to detect a 50% Increase m cesarean delIvery
....r fetal dIstress from the observed 2% In the no'<,

~

Studies Companng Epidural Use to No EpIdural
Use SpecIfically In the Second Stage of Labor

The no-epIdural patIents m the two Chestnut stuches8 9

receIved the same analgeSia as the epIdural group
through the first stage of labor and then receIved sahne
solubon through the catheter In the second stage,
begmmng at 8 em of dIlatatIon These second-stage
studies showed no sIgruficant effect of epIdural on
cesarean dehvery (not shown) However, they esb
mated the effect of epidural conbnuIng from the first
through the second stage of labor on cesarean delIvery
rates m contrast to the other SIX studIes, wruch exam
med the effect of epIdural adminIstered early m labor
These two studIes also mcluded only 13 cesarean
delIvenes, so lack of a slgmficant difference IS not
surpnsIng gIVen the small sample

Both studies excluded women who had cesarean
delIvenes dunng the first stage of labor, before the
randomIZation of women mto the epIdural or no
epidural group If these women are mcluded In the
calculatIon of the overall cesarean dehvery rate across

... IJenes ell.": ..,......,~ ~t' ' ....l • .... I

delIvenes Epldt ralf: rr" "':r''''_~ ~"', -~S::lr...::'" del
ery rate for fetal distress but research based on many
more women would be reqUIred to detect such a
dlffer~ lLe If It eXlSL"

I he results far tl)p ,.".. (' -; ncl ,.l Sh j "'::0~." ('."

sundar ta thos.. for all <:~ 'ies :;mt' n'?d 'eg~rdle5s of
desIgr (Tables 3 al1d ') "ve ca, h rtlter examme
pOSSible sckC""c~ ~I:'" ::~_ ... oJ :::;.. ::mf r,:;m roman
domizaclon by notmg rha· be-to nonrancom zed
ThOrpI3 15 studlE~S attemptPd to -orrect for noncompa
rabIlIty between the epIdural an-t I"\o-epldural groups
The 1989 studyI3 excluded frOM the analySIS SIX epi
dural-group women who had epIdurals after expen
enang abnormal rates of dIlatatIon and subsequently
had cesarean dehvenes for dystoaa The 1991 studyI5
presented results for a subgroup of women who had
an early (between adnusslOn Ul early labor and 5 em of
dtlatatIon) dIlatabon rate of less than 1 em per hour,
and who had an epIdural adnumstered early (at less
than or equal to 5 em of dIlatabon) Both of these
restrIcbons attempted to balance the epIdural and
no-epldural groups by elmunatIng women who may
have receIVed an epIdural for abnormal labor, whIch
also resulted m a cesarean dehvery These restncbons
(not shown) dId not change the slgmficance or dlrec
bon of the overall pooled results presented Ul Tables 3
and 4

43 20316 7991 23 2

25~ ..0. , :'1) Jc;. 22 (6 2%) . ~-
u

5'" 9 (158%) 54 3(5601,) "T"l" 2,
4407 46 (1Q 30/) 26-1 10 1380/) +6 S%~

29-t 46 (157%) 206 5 (24%) ... 32%'
4S e(lb 7%) -b ' {;~ 20/0) +14 ::.%

13.% 44% +91"'D§

11 2 152 31 58 67 115

162% 40% +123%"Pooled estunate
for randolIUZed
studies only'
Pooled 0

;;ooled estunate
for all studies
Pooled CI

ail 1

.1._ •.",,,,fl l "'"

T" nrn lJ
'"

.,., rp'S'
T"l"or.'

I
I
I a =confidence Interval
I • The two studies by Chestnut! 9 are excluded because both the

I epidural and no-epldural groups received an epidural for the first
stage of labor

, The nsk dlfference IS the a!Sarean delivery rate for the epidural
group rrunus the a!Sarean delivery rate for the no-epldural group

~
*The terms dystoca and fallure to progress are used Inter

changeably The diagnosIS of failure to progress In labor was made
by either the attending physlcan or the obstetnc resident WIth
consultabon from the chrucal faculty No speofic cntena were re-

red other than the Judgment of the attendmg physlaan II

I
The 95% confidence Interval for the rISk dtfference does not

contaln 0% (no dIfference) ThLs can be roughly Interpreted as
meaning that the difference In the a!Sarean delivery rates for women
Wlth and Wlthout epidural analgesia IS statlshcally different from 0%
(P < OS)

I The mam IndIcahon for cesarean delivery was cephalopelVic
dlSpropornon 12

• The term dystoca means arrest of the aChve phase In the first
stage of labor arrest of descent In the second stage of labor IJ 15 Ie
fetus In persIStent ocopltopostenor poslhon rrunor deflexlon or

asynclitism and cephalopelViC dlSpropomon 13

• Risk dlfference sblI slgruficantly different from 0% even after
controihng for confounchng factors Wlth mulhvanate analysIS

.. The term dystoca means an arrest of cervtcal dLlatabon IJ1 the
lCb.ve phase of labor or when there was arrest of descent In the
second stage of labor Cesarean delivery for dystoca was performed
only after documentahon of adequate labor by mternal utenne
pressure catheter and oxytOCIn augmentabon If necessary 4

tt nus estunate pools only the studies of PluIJpsenl2 and Thorp •
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However, the nsk of cesarean del "ery was not SlgnJ,
IcantIy mcreased If the epidural ...a:. piaced al 5 em
ddatatIon or greater

The thlld study that YIelded subgroup results \\ a:.
Neuhoff II Of the 607 total patIents, 192 (32%) were
chmc patIents and the remaImng 415 (68%) recel\ed
pnvate servIces at the same hospItal The same pro
porhon (42%) 10 eIther group receIved epIdurals re
suItIng 10 a balance of pnvate and clIme pahent5 10

both the overall epIdural and no-ep1dural groups In
contrast, Manyonda 14 also presented the dlstnbuhon
of women of low, medIUm, and hIgh 'sOCIal clasc.
categones, as detemuned by the husband s occup.::
bon Although 47% of all women were In the low soeu31
class, only 37% of the women who receIved epIdural.;
were 111 the low SOCIal class, and 62% of the womt'n
who receIved no epIdural were In the low SOCIal c1as:.

In the Neuhoffll study, a lugher proportIon of pn
vate patIents (48%) than chmc patIents (39%) recel\ed
oxytOCIn Table 5 presents the vanous subgroup results
for women who dId and dId not receIve oxytocin
categonzed by pnvate versus cllTUC status Use of
oxytOCIn and use of epidurals were strongly assooated
(P < OS) Of women who receIved oxytOCIn, 6-n
receIved an epidural of those who dId not recel\ e
oxytOCin, 23% were gIven an epIdural Of women who
had an epIdural, 70% were gIven oxytOCin and (If

women who dId not have an epIdural 28% were gl\ ~ 11

oxytocm
All pahents who receIved oxytOCin demonstnlt J J

1 4% mcrease In the cesarean deltvery rate In IhL
epIdural group (not slgmficant) However when ~,e

stratIfied by patIent socIOeconomIC status we say, J

4 0% Increase In cesarean deltvenes for pnvate patlL I1b

and a 1 0% Increase for chmc patIents though tht.
relahve fisk was 1 2 In both SItuatIons (not SlgOlfJl 1nt)
The underlyIng cesarean deltvery rates for pm Jtt.
pattents versus chmc pabents were dIfferent oVlnll

38 (21 2'7,)
35 (28 7%)

3 (5 6%)
9 \1, ~~ )

8 I I:; 77co
1(39'1<)

- ----- -------

"'''''tl

- - -- - --------------2r

I/o
122
54

(' ,J' I ,- ,he "ieufotoft I Study

• 'he nsJ( dlFrerel're I~ the resare'ln de!Jvel'} rate for the epIdural group mtnu~ the cesar", "u~hv~ry rate for the nv j

less liar 2f ~ e n~ ..d

old lite<

DWluem
Oxytoan private
Oxytoan chroc
Nt", • '<:1"

). __ ~,\a

..... ' v \.. '1 cL_

both the expenmental and control groups, Ie, the rate
for women who at least receIVed an epIdural dunng
the first stage of labor, the rate for the first studt was
12% and tor the second study9 18% All cesarean
dehvenes In the latter study were for dystoCIa The
sIgnIficance of these cesarean dehvery rates cannot be
assessed WIthout knowledge of the rate In the under
lyIng populabons

Three studIes offered further InsIght Into the effect of
epIdural use on the cesarean delIvery rate by provldmg
estImates of the cesarean dehvery nsk dIfference for
speafic subgroups of women Thorp s 1991 study15
categonzed women Into those who had an early (be
tween adnusslon 10 early labor and 5 em of dilatatIon)
slow dilatabon rate of less than 1 em per hour or a
normal rate The study also categonzed epIdurals mto
those admInIStered early, at less than or equal to 5 em
dIlatatIon, versus those gIven late thIS YIelded four
subgroups of women for calculatIon of a cesarean
dehvery nsk dIfference due to epIdural The compan
son between women who had a slow dIlatatIon rate
and an early epIdural versus those who had a slow
dIlatatIon rate and no epIdural gave a cesarean delIvery
nsk dIfference of 174% (P < 05) Each of the other
three compansons showed a lugher cesarean delIvery
rate for the epIdural group, but the dIfferences were
not sIgnIficant The nsk dIfference for all women
recelvmg an epIdural early was 15 6% (P < 05)

Thorp s latest study4categonzed each woman 10 the
epidural group by her dIlatatIon when she receIved her
epIdural and each subject 10 the no-epidural group by
her dilatatIon when she receIved her fIrst narcotIc
dose The authors compared the epidural and no-epI
dural cesarean dehvery rates for the early-placement
and late-placement women respectIvely The results
showed a slgmflcant nsk of cesarean deltvery assoCI
ated WIth epIdural If the epIdural was placed before
5 cm dIlatatIon (P < 05) SimIlar to the earher results 15

1050 Morton el al Epidural and Cesarean
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Tables 3 and 4 demonstrate that epidural analgesia was
consistently assoCIated with an Increase In cesarean
iel,.,€,"V .... I_~ I tl-at cesa"-~~ der~ 1S,- ,t"''''
'\IlL!-1 eplU.!._ c~ _"red can' I von-:, oNh t uys-
tooa An,,') ~ ." V all stu_ e_ ~L. 0 .:d supported these
cor-clus"" ~ as l j tv 0 CIIS~,-;;I'1 e ana!yse~ one that
poolea om" rarac-.u;ec ::-...c.;::; :md one that at
tempte" to corred fOl lal kef Ci.r.comlzabon

The major meta-analySIS 1.oI,0r' l!l the pe'"lnatal field,
Effectlve Care In Pregnancy if n Chzldblrth,7 concen
trated on randorruzed controlled trIals Our meta
analysIs Included both randonuzed and nonrandom
IZed studIes, If the nonrandonuzed studies proVided
enough data to allow meaningful analysIs Tlus per
nutted us to Include more studies and thus more
patIents from more setbngs for analysIs Unfortu
nately, studles did not always proVide complete pa
bent covanate data and some dId not proVide study
detalls such as the type of analgesia admuustered As
15 clear from the strong assOCIabon between other
patient charactensbCS and cesarean delJvenes In the
"1bgroup results, additIonal covanate data would have

towed a more thorough examlnanon Regardless, our
conclusion IS consistent across the studIes we exam
Uled

The consistent assoCIatIon between epidural analge
SIa and cesarean dehvery does not explam theIr rela
bonshlp This meta-analysIs cannot ascertain this
mechanism nor can It determme the mfluence of
vaI)'lng types of labor management on the effect of
epidural analgesia, even gIven the results of random
IZed studies The randorruzed study by PhllIpsenl2 had
equal use of oxytocin In Its epidural and no-epldural
groups In contrast, the epidural and no-epldural
groups In the randorruzed ThOrp4 study were managed
dJiferently, With more than a twofold Increase In oxy
toan augmentanon In the epidural group (58 versus
27%, P < 05) Higher oxytOCIn use did not protect
against Increased cesarean delIvery nsk In thiS study

To Isolate the physIOlogIc effect of an epidural we
would need to conduct a randomized mal In which
both the women and health care prOVIders were
bhnded to the epidural The latter group would have to
be bhnded so that their knowledge of who received an
epidural would not change their behaVIor Such a
double-blind study IS probably not feasible given the
obVIOUS effect of the epidural

As the cesarean delIvery rate of 247%21 In the
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'.'rt"P:I c: ... tes rll~ ... .",~" to r~ r,ve? IClt'on the-
, .. ,' '1 "_!:-~ :. tC' thl!: b h :l

l 'e, "r,_ ,\ uv '3tlPn ( c' c'., <,nr"",
1- ) J lC"~ '" r""_r' ... ("11 ,r

t-.)' ... ..: IiI thl~ rrlda-dna~Y~I!>way be reduLed by delay
mg the placement of the epldural,oI 15 by adJushng the
epidural anesthenc, or by combmmg the analgeSia
With oxytoCIn use Alternanvely, the Increased nsk
Cll'" ~" lIJ ... J :r "'r the ,. 'L-e 0' an ep Jure.' 11

re!l~vmg oam 'P1f'se hypothese.:; ment ftwhpr exam
nation, mcludmg l.onslderahon of not omy lmmeruatp
maternal and fetal outcomes but also longpr-t€rm ou 
comes such as changes In functIonmg phVSiOlogIC' ana
psychosocial effects, and finanetallmpact ThJs r'let.... 
anah SIS 15 an Inlna} component Ul thIs research an"
prOVides phySICIans and panents With mformatlon to
consIder when balanCIng the nsks and benefits of each
mdlVldual panent's situatIon

References

Spielman FJ Corke Be Advantages and c:hsadvantages of re
gJonal anesthesia for cesarean section A reVIew J Reprod Med
1985,30 832-40

2 Gibbs CP Knscher J Peckham BM Sharp H I<uschbaum TIi
Obstetnc anestheSia A national survey Anesthesiology 1986 6S
298-306

3 DaVIes MW Hamson JC Ryan TOR Current practice of epIdural
analgeSia dunng nonnallabour Anaesthesia 1993 48 ~5

4 Thorp JA Hu DH Albin RM et al The effect of Intrapartum
epidural analgeSIa on nulliparous labor A randomIZed controUed
prospechve tnal Am J Obstet Gynecoll993 169 851-8

5 Dlckersm K HeWltt P Mutch L Chalmers I Chalmers TC
Perusing the literature Companson of MEDLINE searchIng Wlth
a pennatal tnals database Controlled ClIn Tnals 1985-6~17

6 KJrpalaro H Sdumdt B McKtbbon KA Haynes RB SmclaIr lC
Searchmg MEDLINE for randoIJUZed chrucal tnals Involvmg care
of the newborn Pecitatncs 1989,83 S43-6

7 Chalmers I Enkm MINC eds Effective care In pregnancy and
cluldbJrth Oxford Oxford Uruverslty Press 1989

8 Chestnut DH Bates IN Chol WW ContInuous mfuslon epidural
analgesia Wlth hdocalne Efficacy and mfluence dunng the second
stage of labor Obstet Gynecol1987 69.323-7

9 Chestnut DH Vandewalker CE Owen CL Bates IN Chol WW
The Influence of continuous epIdural buplvacame analgeSia on
the second stage of labor and method of delivery III nulliparous
women AnestheSiology 198766774-80

10 Dlro M Beydoun SN Segmental epidural analgesIa In labor A
matched control study J Natl Med Assoc 198578 569-73

11 Neuhoff D Burke MS Porreco RP Cesarean bIrth for failed
progress In labor Obstet Cynecol1989 73 915-20

12 Phlhpsen T Jensen N EpIdural block or parenteral pethidine as
analgeSIC In labour A randomIzed study concemlng progress In
labour and Instrumental dehvenes Eur J Obstet Gynecol Reprod
BioI 19893027-33

13 Thorp JA Pansl VM Boylan PC Johnston DA The effect of
continuous epidural analgeSia on cesarean sechon for dystOCIa In

nulhparous women Am J Obstet Cynecol 1989161 670-5
14 Manyonda IT Shaw DE Onfe 10 The effect of delayed pushang

Morton et at Epidural and Ceso.rt:an 1051

i
I



---- --

UI t... 1<.. ..,.~ ('It tCoo'"' Z t'".... ....."'t

G", ·0

-'

, nbar epld' -a'

-~

- ~~ ',,1'1 A, l

JlS·".. a

J

21 Taffd <;>." Plar..' "'I '
21 ~ ~\

1,-

,.

I
~

I j
I I

I~
I i

I

~ -1,)

In rid: '" r r ..-Cl~ ". ~ :~ d~ r10[OgiC re
~-'-C~ 9..1-c,t ':~III\.mIl.. Nclus~ort. 190L OL-95 160-4

17 Mausner JS Kramer S Epldemlology-an mtroductory text
Phlladelplua WB Saunders 1985 166-76

18 Hed~e~ l V Ollan I Stllllc ,",Cill ",..th"'" fn m" analysIs Sar
I ~ ,,- ,

19 t._ _ -, "tics "II",.. _"E ~l, ,''- ~ .. lods ·or combmmg
"'I(;:>,,-""::-.cl -:::s.t't .,... nT'",1 ,\~~., r ..altn Care 1990 65-
30
De"'3I-or ..- R I '11 ~ /vi..!, ~n,h ~ - Lr.lca' tria's Cor
trolled Cbn fnaJs 1'JR6 7 J"'7-88

1052 Morton et al EpIdural and Cesarean

l{epnnts are nOl avail". t:

Recelvet, a ~b~r c l~:i~

Rece/l1ed /II rev~ec. form J:1I ~_ ~ ',..
Accepted January 20 Z994

Copvnghl ~ 1994 bv Tne 1'.",,"!ra., ~ ~ge c Ob.1 t" ..J.." _ ~

G} necologists

ObstetriCs & Gynl'((l/<'I,'1I

..... ,
t F I.-

:,.----:...-
I•

r
5

11

c

(

]





•lSI
..-i
" The Adult Leame,
~

•
A Theory elf Adult teamIng Andragagv 65 • ~

0.

if

0.

Ire 3-2 The natursl maturation toward aelf·dlrectlon 8S com·
ld with the culturally-permitted rate of growth or "Ir·dlrectlon

Ia:
0:

~ J The role, of expenence The learnez's expenence is of llttle
worth as a ~ource for learning, the experience that (lounts 18

that of the teacher, the textbook writer, and the audlo-v&sual
llJds producer TherefoIe. transmittal teduuqucs-Iectures, 88·

signed readmgs, etc , are the backbone ofpedagogJcal method-
(TI

1"1 ology
~ ~ Readl7lesl to learn Learners become ready to learn what the

teacher tells them they must learn If they want to pass and get
~ promoted
1 S Onentalscm ro learning LearneJs have a subject-centered on~

~ entation to learomg, they see learning as acquiring subject-
d: matter content Therefore, learnmg expencnces are organized
a:
E accordmg to the lOgIC of the subject-matter conteot

) Motlvatron Learners are motivated to learn by external
motIVators-grades, the teachers" approval or disapproval, pa-
rental pre ~

~
..-l

..-l

..-l

~.....
I

"'!
(S)
I

~

~.....
0)
~

~
~
O"l

O"l.....
O"l

1 The need to know Adults need to know why they need to learn
somethmg before uodertakmg to learn Jt 1bugh (1979) found
that when adults undertake to Jearn 8omel1uog on their cwn

And Then Came Andragogy

Before descnbmg the aodragoglcaJ assumptIons about learners and
learnlng. It J8 helpful to look at whal we mean by "adult" As 1see It,
there arc four defm.itlons of "adult It FlIst, the biological defmJl10n
we become adult bIOlogically when we reach the age at which we can
reproduce-which at our latitude is in early adolescence Second, the
legal deflmbon we become adult legoUy when we reach the age at
which the law says we can vote, get a drlver"s ltCeDse, waITy Without
consent, and the bke Tlurd, the social dcflDltJOn we become adult
socJaJ1y when we start performmg adult roles, such as the role of full
orne worker, spouse, parent. voting cllJzen. and tbe hke FlDSJly, the
psychological deflrnuon we become adult psycholOgically when we
arrive at a self-concept ofbeing responsJble for our own hves, ofberng
self-directing From the ViewpOInt of Iearmng, Jt 1& the psychological
defUllt10n that IS most crUCIal But 1t seems to me that the process of
galwog a self-concept of self·cbrectedness starts early m hfe (I was
almoa. completely selfoodllecbug m Jearmng to use my leIsure lime by
age five) and grows cumulatively as we become bIOlogacally mature,
start perforl111og adult-like roles (I was a magazine salesman and pa
per·routc entrepreneur In hIgh school), and take mcreasJDg responsJ
blhly for malang our own deCISions So we become adult by degree as
we move through cluldhood and adolescence, and the rate of mcrease
by degree is probably accelerated &f we live m homes, sludy m
schools, and participate 10 youth organizations that foster our tak1ng
mcreaSJng respon8JbI11bes But most of us probably do not have full
fledged self-<:oncept5 of sclf-<ilrectedness unlll we leave school or col
lege, gel a full-time Job, marry, and start a family

The AndrBgoglcal Model

The andragoglcol model 18 based on several assumptions that are
d1fferent from those cf the pedagogJcal model
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• •5& Th' Adull Learner A Theory oJ Adull LearnIng Andragogy !l7 C'-
(S)

(S)

..... a.
"- they will invest considerable energy In probing into the c:omiDg from and start ueatJng them hkc cluldrcn, for then we
~ fits they wIll gam from learning Jt and the ncgatlve come- iii. create 8 conflict within them between thelf mtellectual
0-

quences of not learning it Consequently, ODC ofthe new aptao..- J,modeI-Jearnet equals dependent-and the deeper, perhaps
I1l ~:~:l: ~~~ :~;~~~~~~::=etaa~:: ~a:~=~

lUhconsclous psychological need to be aelf-duectmg And the
.....

uMY most people deal with psychological confhct IS to try to0)
I1l

know" At1hc very least, facilitators CaD make an mteUec:tual 1t.'fIec from the Iltllabon causing It-wluch probably accoWlfs InI1l
I1l case for the value ofthe learnmg ia unprovmg the cffectiv i pert for Ihc high dropout rate in much voluntary adult educa-(J)

(J) of the learners' perfonnance or the quality of then- Jives Wbai ... I tion. As we have become aware of dus problem, adult edoca-.....
I thInk of all the courses I have taken in school and coll•• I I cora have been working at creaMg learnmg expcnences Inm

can thInk of very few m which I under5tood the need to know t which adult& arc helped to make the ttanS1110n Cram dependent
J

what the teacher was teachmg me, ) was taking the COUlaea to ~, to scJf-direcUng learners My bttIc book, Self-DIrected Learn-
get credIts toward a diploma or degree. And I am suro tball K!I lng: A Guide/or Leamt:rs and Teachers (1975) IS a coJlecUon
would have learned more from those <:oorses if the teachcnl ' .} of such experiences
had shown me how I would be able to use the learnings JD real • 7'1U! role ofthe learntra' experience Adults come IOta an edu-
hie But even more potent tools for IlU8lJ1g the level of aware-t

". I e:ational &<:t1vlty With both a greater volume and a dtfferent
ness af the need to know are real or smtulatcd experienca bI .... qua1If1 ofexperience from youths By virtue ofsunply havrng
wtueh the learners dtscover for themselvca the gaps betweea • Dved loager, lhey have accumulated more expenence than they
where they are now and where they want to be PersOMeJ ap- ,a had as youths BUl they alao have had a different k10d of expe--
praJssI systems, Job rotabon, exposure to role models, and en- I rieDce. When I wu 15, I had not had the expenence ofbein,g a \.D

.-t

agno8Uc performance asse&8ments are examples of such teola. 00run-tunc worker, a spouse, a parent, a votmg clllzen, when I \.D
Paolo Freue, the great Braziban adult educator, has developed was 30, I bad had all those cxpcnences TIus dtfference In ~

an elaborate process for what he calls the "CODSClOUsnesS-nts- \.D
,s qusnbty and quahty of expencnce bas several consequences (I)

ang" of peasants In developing countncs in his The PedagollYof • for adult education (I)

the Oppressed (1970) I
.-t

::r: rer one. It assures that IR any group ofadults there will be a
Ul

<I 2 The learntrs' Jelfconcept Adults have a self-concept of being~ wider range of md1VJdual differences than IS the case With aI- re&ponslble for therr owa decillions, for their own hves Oncez- they have arnved at that seJf~concept they develop a deep PlY": group of youths Any group of adults wdl be more heteroge-

chologJcaJ need to be seen by others and treated by others Ii DCOUs-m terms of background, learwng slyle, mobVation,

bewg capable of self-dlfCCtlOn. They resent and resist sil~ ucc:ds, Interests, and goals-than IS true of a group of youths

t\OD8 In whJch they feel others are IIIIposmg their Wills on t
HeDOC, the great emphasis m adult educatton on IDdIvlduahza

(S) them But thiS presents a senous problem to us in adult educa- tion of teach.mg and learning strategies...
(S) non the mmute they walk into an activJty labeled "educatloo" For another, it means that for many kInds of learmng the E

([...... or "tr811uog" or any of their synonyms. they harken back to nebest resources for learning reside in the adult learners them (S)
(IJ

~ then condlbomng In thelt previOUS school expenen<:c, put 00
,

, selves Hence, thc greater emphasJs m adult education 00 expe- ....
(J) then donce bats of dependency, fold their arms. Sit back, aDlI rieotialtecluuquea-tcchnlques that tap into the expenence of .-t.....
I say "Teach me." I have expenenced over and over again adults I I) the learners, such as group dtsCUSSJOD, Slmulauon exerCIses, \.D
't (I)
(S)

who are obvJOusly 8elf-direeting in every other aspect of their problem-80lvmg acuvlties, case method, and laboratory meth- (I)
I .-t
~ I
~ hves puttlng pressure on me to tell them what to do The prob- I ' ods-over tranSJDIttal teehaJques Hence, also, the grealer cm~ "'l'

Iem occurs when we assume that tJus IS really where they are ~ pluwa on peec"heJplog acbVJues lfl
1'1
(S)

~
0
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IS).... 0-
"-
83 But the fact of greater expcnencc also has Borne potentially movmg from one developmental stage to the next The cTltlcal
0... oegauve effects As we accumulate experience. we lend to de- I imphcalton of this assumplJon IS Ihe lIDportance of tumng

vclop mental ltablls, biases, and pre.suppoSlUOoS that tend 10 lelllll1ng experiences 10 coinCIde wlth those developmental
\.D cnuse us to close our rmnds to new Ideas, fresh perceptions, tasks For example. a sophomore gill m hlgb school IS not....
CD and alternative ways of thmkmg Accordingly. adult educators ready to learn about mfant nutrIUon or mantaJ relatJoll8. but let\.D

\.D are lrymg to dIscover ways of helpmg adults to examme their ber get engaged after graduation and ahe wIll be very ready
\.D
iJ) habits and bIases and open their nunda to new approaches Sen- Bench workers arc not ready for a course an SUperviSOry tram-
iJ) SltlVlly lrauung. value c1anflcal1on. mechtauon, and dogma- mg untd they have mastered damg the work they Will be super-....
iJ) lI'iffi 8ClJles are among the lcehOJques that are used to tackle tlus vlsmg and dcctded that they are ready for more responsiblhty

problem I

It lS not necessary to SIt by passively and Walt for readllless
There IS anolhert more subtle reason for empbaswng the Uti- to develop naturally, however. There are ways to induce readl-

hzalIOD of the expenence of the learDClS, It has to do With the ness through exposure to models of supenor performance, ca-
learners'self-ldenUty Young chddre. denve their lIclf-ldcnttty reer counseling, SImulation ClrelCJSCSt and other lechmques
largely from external definers-who thcJr parents. brothers. S. Orientation 10 learning In contrasl 10 chtldren's and youths'
'>Islers, and extended fll1tUhes are, where they hve, and what

subject-centered OrIentallon to lcarnwg (at least In school),<..hurches and schools they go to As they mature, they increas-
mgly define themselves in terms of the experIences they have I

adults am bfe-eenlered (or task-centered oc problem-centered)

had 1b chLldren. expel1cnce 18 somet1ung that happens to . In their onentaUon to learnmg Adults are mottvated to devote
'< energy to learn somethlR8 to the extent that they perceive that 11 \.Dthem, 10 adults, then expcnencc J8 who they are For example, ...-l

Will help them perform tasks or deal With problems that they 00when I was 10, 1fI had been asked who I am. I probably would
confront in theu hfe situations Furthermore. they learn new

\.D

have rephed, "My name is Malcolm Knowles, my father is Dr \.D
knowledge, understandmgSt skJlls. values, and atlJtudes most \.D

A D Knowles I a velennartaD, I live iIt41S Fourth Streelt Mas-
effectively when they arc presented lD the context of apphca-

(jl

soula. Montana, I attend Roosevelt Grammar School on Sb:lh (jl

don to leal-hfe Situations ...-l

Street, and I am a member of the SUnday &:hool at the Presby- (jl
:I: This pOlOt IS so cnllcal that I would hke 10 remforce It WIth([

~ tenan Church on FIfth Street If someone bad asbd me at age three lllustratlonsz 30 wbo I was I would have repbed. UMy name IS Malcolm...
Knowles, I was a delegate to the World Boy Scoot Jamboree in Por many years. we sought to reduce Ilhteracy lR tlus coon-
BerJcrnhead, England In 1929, I stuWed mtemauonal Jawa1 uy by reaclung COUtselllll reading, wntJng. and anthmetlc, and
Harvard Colleget graduating 10 1934, I was director of training our record was ternbly dlSoppointmg The dropout rate was
for lhe National Youth Adrrumstration of Mwachuse11s from fugh, motlvauon to study was low. and achlevement scores

..-l
193~ lo 1940, and so 00 I denved my self~Identlty from my were poor When researchers started trymg to dIscover what~

C>l expcnences The Implication of tlus fact for adult educatlon is was wrong m the early 1970'st they quickly discovered that the E
..-l <I

that In any situation m wluch adults' expcnenoe is Ignored or words presented In the standard vocabulary JlsUi m the readlOg ...-l
N

~ devalued, they perceIve lIus as nol reJcctlng Just theu expen- and wntmg courses were not the words these people used In .....
...-l

.-l eocct but rejectmg them as persOlls then hfe situations and that the mathematical problems pre-
I lD
~ 4 Readrness to learn Adults become ready to learn those things I sented in their 8Iltlunetic courses were not the problems they (jl

(jl

ck they need to know and be able 10do 1D order to cope effectively had to beable to solve when they went to the sloret the bank, or ...-l
I

~ with their real-lIfe sltuatlons An espcaally ncb 80urce of the shop As a result. new CUrriCulums orgaruzed around lIfe "'"lSI
"readmess to learn" JS the developmental tasb associated WIth situauons and the acqulsluon of copmg slalls (e g • copIng I

t'1
lSI
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WJth tEte world of work, of local government and community
servJces, of health, of the IanuJy, of CODSUmmg) Were con
sfructed Many of the problems encountered In the tradJtlonal
courses dJsappeared or were greatly reduced

A second example JS from umversUy extensIon For many
years 11 was the pracllce of UDJVeTlllttes to offer late afternoon
or evemng courses {or adults that were exactly the 88n1e
courses taught to teenagers m the day Then m the 19508 I be
gan nOhcJDg the evenmg programs changmg. A course titled
"ComposJtIon I" m the day program beclllDe "Wntmg Better
Busmess Letters" IQ the evenIng program, "CompoSltJOlJ nIt
became "WritJOg for Pleasure and Profil"; lU1d "Composibon
ill" became "hnprovlng Your ProfesSIonal Communications"
And Jt wasn't Just the titles that changed, the way they were
taught also changed WbJle students m "CompoSition I" sbll
memonzed rules ofgrammar, students Jrl ··WntlngBetter BUSI
ness Lellers" started ngbt off wntmg buszaess letters and then
extracted prJnCJples of grammatteal wnttng from an analysb ofwhat they had wntten

A thud example comes from my own perwnal expefJence
Wlth trymg to learn to US6 a computer for wntlng leUers, arti
cles. and booksl keepmg my accounts. rnmnlainlng lIladmg
hsts, and the idce In December 1981 I boughl myself one of
the more popular personal computers, set It up In my ~tudy,
and started readtng the Jlutruction manual WIth enthuslastlc an
tJclpat.J.oD The JnslrUctlon manual started right off maJong me
memorize commands Arter memor1ZU1g about tfuee pages'
worth, r had to go off on a short trip, and wben I returned I
dashed up to my study to practice the commands I had memo
med Lo and behold, after relneYJng three or (our commawb.r couldn't remember the others It occurred to me that r was
beIng asked to learn something for Its own sake Without know
Ing how] would use It to perfonn the tasks J wanted the com
puter to perform Cor me So J decided to Ignore the manual and
leach myaelfhow to make the computer write letters for me It
was a struggle, and the manual wun't very helpful, but after
several months I was U8UJg the computer lor most afmy corre-
spondence, and In 1une I wrote my first article OR It. Ie became
dear to me that rhe computer company could have saved me a

J.JcoJT AVAILIlPu:r0"Y
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lot of tune if its software producers and manual writers under
stood that adulfS are taskaeentered In their learnmg and had
taught me the commands m the conted of usmg them to wnte
letters or perform other tasks I wanted to perform Some
months later I wrote an arbcle for 7raullng and lkvelopmem
Journal in winch I mcluded a "Memo to the Computer Indus
try" (see Appendix D) as an example of the application of the
aodragogicat model to computer lRstructlon

TJus aasumpUon is strongly supported by the studlcs of
adull.3' tunc perspective dC8cnbed by McClusky 10 Appendix C
and by lbugh's studies of adult learning projects descnbed ear
her m this chapter In fact. I DOW prefer Tougb's ooncept of
learnmg projects as a basisoforgaD1ZlDg adult educatIOnal pro
grams to my earlier concept of problem areas

6 MotivatIon WJule adults are responsive to some external
mottvators (better jcbs, promotions, hIgher salanes, and the
11ke), the most potent motivators are mternal pressures (the de
sIre for increased job satisfaction, self-esteem, quahty of life,
and the lJke) Thugh (1919) found JQ tuB research that all nor
mal adults DIe motivated to keep growmg and developmg, but
that thss motivatlon ls frequently blocked by such barrIers as
negative self-concept as a student, anB<X:esslblhty of opportuni
ties or resources, tune constramts, aod programs that Violate
princIples of adult learning

Putting the Pedagogical and Andregoglcsl Models In Perspective

In 1he treatment of these two models so far 1t mil)' appear that I am
saying that they arc antithetical. that pedagogy IS bad and anwagogy IS
good. and that pedagogy is fot chtldren and andragogy 18 for adults
Tills is pretty much the way I presented the models m the first edItIon
of The Modem Practice ojMuIr Educaswn Pedagogy ~TSUS Andra
80 GY In 1970 But dunng the next decade, a number of teachers in ele
menfary and secondary schools and In colJeges reported to me that
they were experimcntmg with applymg the andragogJcal model and
that chddren and youths seemed to learn better m many clroumstances
when some features of the andragogical model were appl1ed So, in the
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APPENDIX A

Admltelon CrlterJa for the
Normal Birth Center
September 1992
• Gestational ege > 36 to < 42

completed weeks
• Gestetlonal ege ~ 43 weeks WIth

reactive nonstress test and mnnI
otic ftukllndex ;,. 10 em

• Estimated fetal weight 2,500 to
~OOOgrn

• l.,.ow.Dsk cla5s A-l diabetes
L Regular a1:tendmlce et dInIc

with normal fasting blood
• sugar (FBS < 105) docu

mented In prenatal rcrcords
wUhln last month

2. Without history or overt dia
betes. antepartum aIIDbirth.
or trawnDtlc dellw!y due to
macrosomia

• One prior c:esarean sed!on (CIS)
with.

L DocurneaWd Jaw b1msYerse
uterine &car ond patient de
sire for biDl of labor In NBC

2. Undoeumenced utedne scar
WIth history of uncompli
cated W9neJ birth after ceo
sarean

Exclaslons: ClIents WIth the
PoIIowIas Are Jael(glble
forAdml88fon

• AnemIa (hematocrit < 28%)
• ParIty> 8
• Previous CIS with the foIloIMng:

1 Undocumented uterine scar,

...

noprior vaglnai birth ofter ceo
sarean

2 Low vertieal or claSSICal utero
lnesc:ar

3 More than one CIS
•~ dlfflcult de1lvery
• Weight> 225 lb
• Hypertension 140190
• Prolelnuda > 2+
• P0I1Uve syphUis serology, un

treated
• ClIent In e:ustody
• Spontaneous rupture of memo

branes
L Not In labor
2. Signa or aymptoms of ammo

n1tis
• At-dsk class A-I diabetics 1nelud-

Ing history of
1 PrevIous overt dlabetes
2. Pr10r antepartum sl!DbIrth
3 TraumalSc deIIveIy due to rna-

crosomIa
• Abnornml wglnaI bleeding
• Multiple gestation
• Temperature> 99 6Df
• UnldentifiGble presenting part
• Station > - 3 (or mulUparas.

>-2 for primiparas

• ThJc:k mecontum
• Acute or chronlc medical condition
• Nonvertex prescantation

APPENDrxB

Intrapartum and POItpartum
Tr..... Crtta1a: 1992
Fetal
• Abnormal £eta] heart rate pattern

Indicative of fetal dlstreS$ that fs
unresponsive to ~tIng inler
ventions

MaternaL
• Evidence of amnlonItIs
• Development of pre;nancy-In

duoed hypertenttonlpreedempsta
• Request.ornesd lot~Oller

theA
• Hematoatt < 28% on admission
• HemOlThbge. ptlor to de1lvely
• Exces$fUe blood Joss at deJ1wry or

fourth~nd tymptomatlc
• Prolonged second 5b1ge (more

than 2 or 3 hours)
• l=aIlum to progress. during actl\te

labor
• C1ienIs who, after evaluaUon, do

not comply with adrnl88lon cdterla
• ClIent request for medJce1 man

agement

&duslon edt... for
ll-Hour I>isduIrae
• Abnonnat physk:el eJCeJ1'dna5on
• Medkal, surgJceJ, or psychiatric

problem
• E8bmated blood Joss > 750 mL
• HematOCrit < 30%
• Marked epI$iotomy cItscomfort; $e

Wnt bn.dsIng or edema
• Temperature > 100 4C1f' during

hospltallaHon or > 99 4"F at 12
hours

• UMble to~ easUy andloc
care for self end Infant

• lnabUlty 10 void
• ThIrd- orf~ laceration

• 1P6
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Maternal Hydration Increases Amniotic Fluid
Index in Women With Normal Amniotic Fluid

SARAH J KILPATRICK, MD, PhD, AND KATHLEEN L SAFFORD, RN

j

•

•

ObJectti1t" To test the hypothesIs that maternal oral hydra
tion would mcrease the amnlobc flUid (AF) mdex m preg
nancies WIth normal AF

Methods Forty women with a normal AF Index
(7 6-24 0 em) were randomIZed to either the control or
hydrabon group Women m the hydration group drank 2 L
of water and returned for the post-treatment AF mdex In 4-6
hours, whereas women In the control group drank only
100 mL of water dunng the same bme penod The Invesb
gator performing the AF mdex was bhnded to the subJect's
group The pre- and post-treatment AF Indexes and maternal
urme specific gravlbes were compared between the groups

Results- The mean AF mdex Ul the hydrabon group
maeased significantly by 3 0 ::t 2 4 em (P s 000l) whereas
It declined Significantly by 1 5 ::t 2 7 em In the control group
(P:s 02) The maternal unne speafic gravIties also changed
Significantly In the expected direction, With those m the
hydrabon group decreasmg and those m the control group
mcreaslng (P:s 0001) There was a regression coeffiCient of
-0 6 (P:s 0001) between the change In unne speCific
graVIty and the change In AF mdex The mean bme between
the pre- and post-treabnent AF mdexes was not different
between the groups

ConclUSIons- Maternal oral hydrabon Increased the AF
mdex by approXimately 16%, whereas flUid restnc:bon de
creased the AF Index by 8% m women with normal AF
These findings support preVIous data that maternal hydra
han mcreased the AF Index by 31% m women With de
aeased AF and suggest that maternal flUid volume or
osmolality may have a role 10 mamtamlOg the AF volume
(Obstet Gynecol 1993,81 49-52)

Ammobc flu1d (AF) volume IS controlled by a balance
between ItS prodUction and absorptIon The most
accepted factors mvolved m th1S balance are fetal
unnabon and swallow1Og 1 However, recent data have
suggested that fetal swallow1Og and unnahon can
account for only 50% of the vanatIon In AF volume 23

Both an mtramembranous route (between AF and the

From the Department of ObstetrICS Gynecology and Reproducllve
ScIences Umtlfrslty of Ozlrfornla San FranCISCo San FranCISCo Call
forma

VOL 81 NO 1 JANUARY 1993

fetus) and a transmembranous route (between AF and
the mother) have been proposed as add1tlonal chan
nels of AF control 2 4 However, how these routes
mteract and what factors affect them are not clear
Although adequate volume IS reassunng and ohgohy
drammos or polyhydrammos 1S cons1dered womsome,
what actually maIntams AF volume m a normal range
IS unknown

An addItIonal factor that affects AF volume 1S mater
nal hydration Recently, we reported that oral mater
nal hydration mcreased the AF mdex by approxImately
30% 10 women w1th a decreased AF mdex (101tIal AF
10dex less than 6 0 em) 5 We w1shed to 10vestIgate
further the relatIonshIp of maternal hydratlOn to AF
mdex and test the hypotheSIS that maternal oral hy
dratIon would mcrease the AF Index 10 women w1th
normal AF mdexes

Materzals and Methods
Th1S bhnded, randomIZed mal was approved by the
Comm1ttee on Human Research at the Umverslty of
Cahfornla, San FranCISCo, and each subject read and
SIgned the approved consent form All subjects were
volunteers WIthout known pregnancy complIcations
We selected InclUSIon cntena of greater than 28 weeks
gestatIon, smgleton pregnancy and no ruptured mem
branes The 1rutIal AF mdex was between 7 0-24 0 cm
which we conSider normal 67 An 1OvestIgator not
performmg the AF Index random1zed each subject to
e1ther the control or the hydratIon group usmg opaque
envelope selectIon The envelopes, each conta101Og the
group notatIon, had been randomly mIXed and then
numbered consecutively A sample-SIze calculatIon
WIth a = 0 05 and f3 = 0 20 and an effect SIze of a 20%
Increase m AF mdex, estImated that approXimately 20
subjects were needed per group

HydratIon subjects were glven an 800-mL plastlc
contamer marked 10 mL and were Instructed to dnnk 2
L of water m approXimately 2 hours and return for the

0029 7844/93/56 ()() 49



Results

AF = amruol1c f1wd USG = unne speafic graVIty
• P s 02 paIred t test pre-treatment tIS post treatment
t P s 0001 paired t test pre-treatment tIS post-treatment
I Post treatment AF mdex - pre-treatment AF mdex
SPreVIOUS 24-h liqUid Intake

Oral hydratIon was assooated With a slgmficant m
crease In AF mdex As seen In Table 1, the AF mdex
Increased by a mean of 3 0 :t 2 4 em after hydratIon
WIth 2 L of water (parred t-test, P S 0001) ThIs
represents apprmomately a 16% mcrease 10 AF mdex
Conversely, the AF mdex dechned slgmficantly In the
control patIents, whose oral mtake was lmuted to
100 mL over the same penod (paired t-test, P s 02)
The AF mdex decreased by a mean of 1 5 :t 2 7 ern

o
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Figure 1 Delta ammonc flUid (AF) Index (post treatment AF mdex 
pre treatment AF Index) for each subject m each group Numbers m
parentheses are the mean AF mdexes

Hydration Control

Figure 1 displays the delta AF mdexes The pre
treatment AF mdexes were not SIgnIficantly different
between the control and hydratIon groups, whereas
the post-treatment AF mdexes were The pre
treatment unne speafic graVItIes were not dIfferent
between the groups However, the hydratIon group
showed a SignIficant decrease and the control group a
SignIficant Increase In unne speafic gravity (parred t
test, P s 00(1) The delta unne specIfic graVIty had a
SIgnIficant negatIve correlatIon WIth the delta AF mdex
(R = -0 62, P s 00(1)

There was no difference 10 the total trrne between the
pre- and post-treatment AF Index determmatIons, With
360 :t 45 and 333 :t 43 nunutes for the hydratIon and
control groups, respectIvely The mean tIme to dnnk
the 2 L was 127 :t 37 mmutes, and the mean tIme
between fimshmg the water and the post-treatment AF
Index was 209 :t 35 mmutes With a range of 150-270
There was no difference between the groups In the
mean flUid mtake the preVIous day, WIth a mean of
approxunately 1 6 L each The mean gestatIonal ages
were not signIficantly dIfferent between the control
and hydratIon groups (35 1 :t 3 4 versus 34 6 :t 4 0
weeks, respectIvely) One patIent In the hydratIon

Treatment

Hydranon
(N = 20)

21 4 :!: 45'
1006 :!: 0006'

30:!: 24
1596 :!: 46S

184 :!: 47
1 015 :!: 0008

177:!: 50
1013 :!: 0007

Control
(N = 20)

Pre-treatment
AF mdex (em)
USG

Post treatment
AF mdex (em) 16 2 :!: 448
USG 1 019 :!: 0 009'

Delta AF mdex' (em) -1 5 :!: 2 7
Intake (mL)s 1576 :!: 607

repeat AF mdex 2-5 hours after fimshmg the water
The women 10 the control group received the same
contamer but were mstructed to dnnk only 100 mL and
to return 2-5 hours later for the repeat AF mdex
Subjects were asked not to reveal to which group they
had been randomIZed Unne speCIfic graVItIes were
recorded lIllmedlately after both the pre- and post
treatment AF mdexes were measured The hmes of the
pre-treatment and post-treatment AF mdexes were
recorded for all women, and the women 10 the hydra
bon group recorded the bme they began dnnkmg and
the hme they finIshed dnnkmg the water All subjects
were asked to estImate the volume of lIqUid they
consumed the preVIous day for an eshmate of back
ground hydratIon

All AF Indexes were performed by the same Inves
tIgator (KLS) usmg the method of Phelan et a1 8 Two
AF Indexes were measured at each VISIt and the mean
used for analySIS The dIfferences between the post
and pre-treatment AF Indexes and unne speafic grav
ItIes were referred to as the delta AF mdex and delta
urme speafic graVIty, respectIvely The data were
analyzed With paJ.red and nonpaired Student t tests
and Simple regression analyses as appropnate

Table 1 Results of Maternal HydratIon
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group reported dIarrhea after dnnkmg the 2 L of
water However, she consumed the 2 L In only 35
mmutes, whIch was by far the shortest hme All other
hydrahon subjects drank theIr water over at least 90
nunutes (range 90-240)

Dzscusszon
Maternal hydrabon was assOCIated WIth an Increase 10

AF Index and a decrease In maternal unne speafic
graVIty In women WIth normal AF Indexes These data
corroborate eXIshng eVIdence In humans that maternal
hydrahon affects AF In women WIth decreased AF, Ie,
an AF mdex of 6 0 em or less, maternal hydrahon
mcreased the AF Index 5 As mIght be expected, the
magmtude of mcrease m the AF mdex was less than
that seen m women WIth a decreased AF mdex, at 16
and 31%, respecbvely Our findmgs suggest that ma
ternal hydrabon status plays a role m AF volume
regulabon m women WIth eIther normal or decreased
AF An unexpected findIng, whtch further supports
the concept that maternal hydrabon status mfluences
AF, was that the control group actually had a slgrnfi
cant decrease 10 AF Index as well as an Increase In
urme speafic graVIty It appears that hIDlhng oral flUId
mtake to 100 mL over approXImately 6 hours IS consIs
tent WIth flUId depnvahon A surnlar effect was noted
m a case report descnbmg a woman WIth extreme
dehydrabon and olIgohydramrnos After hydrahon
WIth 6500 mL of crystallOId, the AF appeared normal 9

That thIs effect IS not due to chance IS supported by
the randOmIZed, blInded deSIgn of the study and
several addlhonal factors The groups were sImIlar
before randonuzahon, and the mean AF mdexes were
smular The urme speCIfic graVlbes and the amount of
flwd consumed the preVIous day were the same In
both groups, suggeshng that all subjects had a sImIlar
background hydrabon status before treatment Al
though tlus measure of flUId consumphon rehed on
each woman's memory, It seemed to be rehable be
cause the mean daIly Intake of 1 6 L IS SImIlar to the
preVIously reported medIan flUid Intake of 1 9 L for
pregnant women 10 The mean bme between mgesbng
the water and measunng the effect on the AF Index
was 3 5 hours This delay seems to have a reasonable
blologtc baSIS, as 2 hours were necessary before dIrect
fetal volume mfuslon m sheep was aSSOCIated WIth a
slgmficant mcrease m AF Index 2 One would expect
that more hme would be necessary before maternal
hydrabon would alter the AF mdex The bme between
randonuzahon and measurement of the post-treatment
AF mdex was also the same 10 each group Fmally, It IS
unhkely that the effects on AF mdex were due to
mtra-observer error 10 measurement We reported pre-
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vlously that the mtra-observer error was 3% m our
teshng center, which IS less than the effect sIZe of
8-16% reported here 5 Thus, these data suggest that
restnctmg or augmenhng oral maternal flUid Intake
alters the AF Index

The mechamsm of thIS effect IS unknown In sheep
and In humans, there IS eVIdence that maternal osmo
lalIty Influences fetal osmolalIty and unne output
acutely, but there are few data evaluahng AF volume
Maternal dehydrabon In sheep, by eIther flUId restnc
hon or manrntol admlrnstranon, was assoaated WIth a
decrease In fetal unne flow rate and free water dear
ance 11-13 Ammonc flUid volume was not measured
ThIs effect may be medIated by parallel changes m
maternal and fetal osmolalIty After dehydrahon, both
maternal and fetal osmolalIty Increased and fetal ADH
mcreased, suggeshng that the decrease m free water
clearance was caused by the 10creased fetal ADH 11 13

In humans, when maternal osmolalIty was changed,
fetal osmolalIty changed 10 the same dlrechon 14 In
sheep, drrect fetal mtravascular 1OfuslOn mcreased fetal
unne output, and subsequently, AF volume m
creased 2 Therefore, one mIght speculate that AF vol
ume would 10crease WIth maternal hydranon If It
caused an Increase In fetal volume or decrease m fetal
osmolalIty However, the dIrect assoClanon between
maternal hydranon changes and AF volume has not
been frequently exammed Maternal dehydranon In
the ewe was aSSOCIated WIth a 35% reducnon In AF
volume IS In humans, a case report noted the assoCla
non between extreme maternal dehydranon and olIgo
hydrammos, and further noted that maternal rehydra
hon was aSSOCIated With an mcrease m AF 9 Goodlm et
al16 reported that volume replebon m four of 12
women WIth decreased mtravascular volume resulted
10 an mcrease 10 AF by ultrasound assessment, and
further noted a correiabon between maternal plasma
volume and AF volume Therefore the present data
along WIth our preVIous results In women WIth de
creased AF, represent the best eVidence that altenng
maternal flUId mtake affects AF Further, thiS suggests
that maternal volume or osmolality IS a factor m AF
regulahon Although these changes In AF mdex 10
pregnanCIes With normal AF volume are unlIkely to be
chrncally slgmficant the fact that mampulanon of
maternal flUId mtake can alter AF prOVIdes some
InSIght mto AF dynanucs Further studies are needed
to understand the role of maternal hydrabon state and
AF volume 10 both the normal pregnancy and 10 those
complIcated by abnormal flUid volumes Whether
there IS an effecbve and safe role for mampulanon of
maternal flUid Intake 10 the management of abnormal
AF volumes remams to be establtshed

Kdpatnck and Safford Hydratzon and AF Index 51
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• LongItudinal measurement of amnIotic flUId Index In
postterm pregnancIes and its assocIation with
fetal outcome

MIchael Y Dlvon. MD. Ariel D Marks. MS, and Cassandra E. Henderson. MD

Bronx N~U' York

Key words AmniOtiC flUId mdex postterm pregnant) fetal outcome

OBJECTIVE Our purpose was to study the associatIon between dynamic changes In sena! amniotic flUid

Index measurements and adverse fetal outcome to postterm pregnancies

STUDY DESIGN Senal amniotIC fluid Index values were obtained semIWeekly In 139 rehably dated

uncomphcated singleton pregnancIes at > 41 weeks gestatIon Adverse fetal outcome was defined by

the presence of moderate or thIck meconium fetal heart rate decelerations cesarean delIVery for fetal

distress neonatal IntenSIVe care unrt admISSIon and pennatal mortality

RESULTS Prominent changes In the amniotic flUid Index (I e > 50% Increase or decrease) had no

assocaatlon WIth adverse fetal outcome IrrespectIVe of rate of change prOVided the final value remained

> 5 0 em A significant associatIOn WIth fetal heart rate decelerations and the presence of meconium was

detected only In patients whose final ammotlc flUid Index was ~ 5 0 em fp =0 007 and p = 0 003

respectIVely)

CONCLUSION Irrespective of the rate of change 10 amniotIc flUid Index postterm pregnanCies are

SIgnificantly associated wrth potential comphcatlons such as fetal heart rate deceleratIons and meconium

staining when the final amniotic flUid Index IS ~ 5 0 cm (AM J OBSTET GYNECOL 1995 172 142 6 )
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Se\erallmestlgators ha\e demonstrated th,ll prolon
galIOn of pregnanC\ be~ond term IS accompanied b\ a
me m pennatal morbldll) and mortalm' -\bnormaiJ
ties such as meconium slammg congenllal anomahes
gTO\\ th retardation dHmaturtn and fetal asph\ XI<i

have been assoCiated v.lth reduced ammollc flUId \01
ume (oiJgoh\dramlllos) commonh obser.ed In post
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term pregnancies J , Ohgoh}clrammos hois particular
rele\ance to postterm pregnancies benuse the \olume
of amlllotic flUid dmunlshes as gestation ad\ances be
}ond term Outcomes for thiS comphcatlon of preg
nam:y ha\e been reported b) se\eral duthors 1 'There
fore ultrasonographlc e\aluatlon for the presence of
oligohydramnios IS extensIVely used for fetal testing In

these pregnancies
Aromotlc flUId volumes have been shown to slgmfi

cantly decrease as gestational age ad\ ances beyond
term b To date however the relationshIp be£\\een dy
namic changes III senall) measured ammotic flUid m
dex values and fetal outcome IS unkno\\ n The purpose
of thiS study was to evaluate dynamiC changes In senally
obtamed ammotlc flUid mdex values and to determine
an) assOCiation with adverse fetal outcome In the post
term population

Matenal and methods

All postterm patients seen at the Maternal Fetal
Assessment Center of '''eller Hospital at the Albert
Emstem College of Medlcme bel\\een Jan I 1988 and
Julv 30 1991 were e\aluated for paruClpation III thiS
stud) (n = 638) Patients were selected for further anal
\SIS on the baSIS of the foIlowlllg cntena (I) Singleton
pregnanC\ (2) reliable dating of gestational age (sllec
tlon \\as restncted to mdlvlduals With a regular men
strual C)c1e and certam last menstrual penod consistent
\\Ith ultrasonographlc estimates of gestauonal age last
met1strual penod \\as thus used to calculate gestauonal
age for all patients) (3) gestational age ~41 \\eeks at
mltial evaluation and (4) a mllllmum of two ultrasono
graphiC evaluations of the ammotlc flUid mdex were
reqUired for analvsls of longltudmal trends Patients
\\ hose last menstrual penod \\as not consistent WIth
ultrasonographlc estimates or whose gestational age
\\as established b) ultrasonographlC parameters alone
or \\ ho had onl) one measurement of ammoUc flUid
mdex were excluded from further anah SIS Thus 13q
patients met the entn cntena and formed the stud\
population

Ammotlc flUId mdex measurements \\ere obtamed
\\ I!h an A1ok.a 650 ultrasonographlc de\ ICe With a 3 5
MHz Imear transducer (Corometncs Medical S}stems
\\allmgford Conn) \\Ith the patient l)plCalh hmg m
the supme posl!lOn the transducer head \\as placed
along the longltudmal aXIs perpendicular \\lth the
floor as descnbed b\ Phelan et al and the pocket of
ammotlc flUid \\Ith the deepest vertical dimenSIOn \\as
Identified and measured m centimeters This procedure
\\as repeated m each of the Ulenne quadrants and the
\alues \\ere added to determme the ammotlc flUid
mdex In pockets that contamed both ammotlc flUid
and the umbilical cord measurements \\ere based on
the space occupIed b\ flUId ani}

Those patients with ammotlc flUid mdex measure-
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ments conmtenth >50 cm \\ho also demonstrated
Cither a reaClI\e nonstress test or a blOph}slCal profile
score ~8/IO .... ele mdllltdll1ld on a seml\\cekh fetal

e\aluallon protocol Dunng thc seml.... eekl} fctdl e\alu
auons an) pauent "hose ammotlc flUId mdex dropped
to < 5 0 cm or .... ho h \d abnormal fetal testmg results
was referred for deli\ cn because of the hIgher morbid
Ity aSSOCiated With these condillons

A Wilcoxon Signed rank test established .... hether the
first and last aml1lollC flUid mdex measurements were
slgmficanth different -\mmOliC flUId mdex values were
categonzed mto £\\0 groups \\uh further subdiVISions
group I patients "hose \alues mcreased between the
first and last measurements group 2 palients \\hose
values decreased bc£\\een the first and last mea
surements group 2a pallents \\hose \alues decreased
but remamed > 5 0 COl and group 2b patients whose
values decreased and fell belay. 5 0 cm

At dcll\ery the folloy.mg data \anables were
collected presence of moderate or thICk mewmum
abnonnal mtrapartum fetal heart rate (FHR) decelera
tlons (vanable or late decelerations or bradvcardla)
cesarean deh\eT) for fetal distress neonatal mtenslve
care umt admiSSion and neonatal mortalm FHR pat
terns were e\aluated from the mltlatlon of the actl\e
phase of labor PersIstent patterns were then Identified
and the most se\ere patterns \\ere used to c1as~lfy the
FHR tracmg Am decrease m FHR that dId not meet
the cntena for earh or late deceleralions or brad\cardla
was conSIdered a \anable decelerauon Cesarean deh...
ery was categonzcd mto fetal distress which related
to Immediate feLal \\ell bemg Scalp pHs \\ere used to
define the need for emergenC) cesarean secuon and not
Just FHR abnonnallues except In situations In ",hlch It
was techmcally ImpOSSible to obtam a scalp pH )et
FHR abnormahues \\ere of slgmficant chmcal concern
to \\arrant an Immedldtc dell\cn Other mdl(dliOnS
that did not encompass Issue~ that reldtcd dirt( I h to

fetal \\ell-bcmg mduded repeal cesdredn section .lrrest
of dilation breech prescntdllon preechmpsla mdC

rosomld chonO.lmmomtls f,ukd mductlon arrest of
descent and cord prolapse

Ad\erse fetal outcome \\as compared "uh the amm
otic flUid changes m each group b\ Student s 1\\0

sample t test X test or Fisher s exact test" hen appro
pnate Statistical slgmhcance \\as defined as p < 0 05
Significant changes m ammollc flUid mdex \\ere de
fined as an mcrease or a decrease of ~ 509C This cutoff
le... e1 \\as chosen because It represents a change that IS
substantlallv greater than the mterobsener and III

traobsener \anablht\ reported b\ Moore and Ca\le "

Results

The total number of deh\enes seen at the College
Hospital durmg the stud\ penod \\as 11 175 SIX hun
dred thm\ eIght patients had gestational ages ~ 41
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Table I Change III ammotlc flUid mdex III postterm pregndncles versus ad\erse fetal outcome
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Group I (any Incrt'ase In ammotlc

flUid mdex) (n = 43)
Group 2 (any decrease In ammonc

flUid mdex) (n = 96)
Group 2a (decrease In ammouc

fluId mdex by ~ 50CJ'r) (n = 12)
Group 2b (final ammonc

fluId mdex <: 5 0 em) (n = 14)

*p = 0007
tp = 0003

Mecolllum
stallllng

12

26

6

10*

FHR dtuleratlons
(vanable or lat!

dtceltTatzons or bradw-ordUl)

14

18

5

9t

JanU<l1) 1995
Am J Oh~l~l (,yn~col

Ctsareon stchon Neonatal mtensllJt
(fetal dIStress' (are unzt admISSion

2 3

4 4

0 2

2 2

I
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weeks (5 7%) With cntena for postdatlsm as defined by
The Amencan College of Obstetnclans and Gynecolo
gIsts (I e ~42 weeks of gestational age) the incIdence
of postdatlsm m the total population was 3% Of the
638 patients mltlally evaluated by ultrasonography 45
(7 1%) had either an ammotlc flUid mdex :s; 50 em or
othcrwtse abnormal fetal testmg and were therefore
referred for dehver') The remammg 593 patients either
\\-ent mto spontaneous labor underwent labor mduc
lion because of a favorable cen IX or had a subsequent
ammotic fluid mdex evaluation Four patients who had
senal ammotlc fluid level measurements were lost to
follow-up No outcome results where available for these
mdlvlduals The study group conSisted of 139 patients
who fulfilled the entry cntena by havmg two or more
ammotlc flUid mdex measurements with reliable gesta
nonal dates and who were deh\ered m our hospllal
allo.... mg outcome vanables to be obtamed Ohgohy
drammos (I e ammotlc flUid mdex :s; 50 cm) v. as dem
onstrated m 14 of the 139 patients (I Oe;() \\-ho fulfilled
the ent!') cnlena The mean gestational ages for the
first and last ultrasonographlC exammatlons ....ere
41 6 :: 0 5 weeks (:: SD) and 42 4 :: 0 6 \\eeks respec
tl\ely The mean time mtel>al bet\\een mdl\ Idual first
and last measurements was 5 5 days (± 3 4 da)s) The
range of gestational ages was 41 2 to 439 v.eeks

Forty postterm patients demonstrated an lIlcrease m
ammotlc flUid mdex between seTial ultrasonographlc ex
ammatlons Three patients showed no change m amm
otiC flUid mdex and 96 patients had a drop m ammotlc
flUid mdex Fourteen of the patients who had a decrease
10 ammotlc flUid mdex had final \ alues < 5 0 em The
mean ammotlc flUid mdex ofall 139 patients for the first
and last ultrasonographlc exammatlons v.as 126 cm
(:!:52 cm) and 106 em (±4 6 cm) This decrease .... as
statlstlcall} slgmficant <p < 00007) In the patients v.ho
eIther had an mcrease or no change In ammouc flUid
mdex (n = 43) the mean mmal \alue was 104 ± 40

cm WIth an average mcrease of 27'k :!: 29CK In those
patients v. hose ammotlc flUId mdex values decreased but
remamed > 5 0 em (n = 82) the mean mmal value was
13 9 :: 3 9 cm wllh an average 25lk ± 17'k drop In
patients whose \alues decreased to <50 cm (n = 14)
the mean Imtlal ammotlc flUid mdex was 8 6 ± 3 2 cm
With an a\erage drop of S3e;( :: 26lk Se\cnt}-fi\e per
cent of the patients who had a > 509C drop 10 ammotlc
flUid mdex dunng the course of the stud\ had final \al·
ues <5 Ocm

The assoCiation bet\\een changes m ammouc flUid
mdex and fetal outcome ..anables IS shown 111 Table I
The presence of FHR abnormahtles and meconIUm
stammg v.as slgmficantly hIgher "hen the ammotlc
flUId mdex fell belo\\ 5 0 em Reasons for neonatal
mtenslve care umt admiSSion III those patients who
shov.ed an o\erall mcrease 10 ammotlc flUId mdex
mcluded mecomum aspIration (I) rule out sepsIs (1)
and transient tachypnea of the nC\\.bom (1) In those
patients \\ho demonstrated a drop m ammotlc flUid
mdex reasons for neonatal 1OtenSI\ e care linn admls
slons mcluded 10\\ Apgar score (1) mecolllum asplra
tlon (2) and rule out sepsIs (1)

The presence of FHR abnormahtles or meconIUm
cannot be aunbuted to macrosomia (Table II) or ges
tatlonal age The mean gestational age for mfants with
ad\erse outcome \'-as 42 3 ± 0:; v.eeks and for mfdnts
\\llh no e\1dence of adverse outcome 42 4 ± 06 v.ed.s
(not slgmficant) The mean birth \'-elght of mfants
whose final ammotlc flUId mdex y,as >:; 0 em was
3700 :!: 386 gm and for those y,hose final ammotlc
flUId 10dex \\as :s;:> 0 cm 3409 =445 gm ThIs differ
ence \\as not statlsucally slgmficant o.erall the mCl
dence of cesarean dehvenes m the stud, populauon y,as
289C: SIX patients \\ere dehvered bv cesarean secuon
because of fetal distress and 33 for other indIcations
No monah\) or structurally abnormal fetuses or nC\\.
borns \\ere obsel>ed m the stud} population
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Table II AssoCiation bemeen birth weight FHR abnormalIties and meconium stallllllg

BIrth utlKhl FHR NoFHR Muol/Illm 1'.0 I1lffOlllllm

(gmJ tU(tl~TQtl(ms d,ulfTallotLl stQlR/II'; Itarmll,;

s4000 53 64 38 79
>4000 10 12 9 13
TOT-\!. 63 76 47 92

Xl test for FHR decelerations =0048 P=0826 (not slgmficant) )(1 test for meconium slalnlng = 0272 P= 0 602 (nOI
slgmflcant)

Comment
The mtroductlon of ultrasonographlc antepartum ex

ammauon has greatly slmphfied the diagnosIs of ollgo
h} drammos There remams conSIderable cOnjecture
over the speCific definition of oligohydramnios Some
researchers define ohgohydrammos as an ammotlc flUid
mdex S 5 0 em I Others have defined It as an amniotic
flUid Index < 5th percentile for gestauonal age IU In
addmon an arbltranly defined maximum vertical
pocket depth as vlsuahzed by ultrasonography has
been suggested by Chamberlain et aI 1 who used a 2
cm rule to define ohgoh}drammos Vanous authors· I.

have suggested subjectl'I. e scales to assess the amount of
ammotlc flUid Subjectl\ e methods howe\ er have not
gamed'" Ide acceptance because of their lacI... of repro
dUClblhty and Increased mterobsen.er \anabtllty

ThIs stud\ confirms prc\lous reports that ollgohv
drammos (defined as an ammotlc flUId Index S 5 0 cm)
IS assocIated \\lth potential pennatal comphcatlons or
compromIse I "Ho\\C\er It IS unique 10 that dynamiC
changes 10 senally obtamed ammotlc flUId Index values
as opposed to absolute \alues were compared with
outcome \anables Prominent mcreases or decreases 10

ammotlc flUId mdex of postterm pauents had no asso
clatlon "'Ith ad\erse fetal outcome Irrespeetl'e of the
rate of change of the ammotlc flUid mdex prO\ Ided the
final value remained > 5 0 cm \\ben the ammotlc flUId
mdex fell belo'" 5 0 em there ",as a slgmficant assoCia
tlon with mcreased inCIdence of FHR abnonnahues and
the presence of meconium

This aSSOClallon berneen reduced ammotic fhud 10

dex and ,anable decelerations IS "'ell documented I< I

-\s suggested by Gabbe et al I. and Lee and Hon In

\,mable FHR decelerations detected 10 patients "'Ith
ohgoh\dramnlos are probably related to mcreased urn
blhcal cord compression 11l1S Idea IS further supported
b" reports of mtrapartum sahne solullon ammomfuslon
In mothers "'lth ohgoh\'drammos This procedure ",as
sho"'n to reduce the mCldence of \anable FHR decel
erauons mecomum stamlng belo'" the \ocal cords and
operau\e dehven for fetal dlSlress ,- ,.

In the posttenn pregnancy the comblnalJon of a
larger Infant and a decreased amount of ammotlc AUld
makes It pOSSible that durmg fetal mo\ ement or utenne

contraction the umblhcal cord IS vulnerable to compres
slon or Impmgement Both Phelan et al 7 • lu and Eden
et al I~ found that the frequency of nonstress tests
demonstrating FHR decelerations and bradvcardlas 10

creased as the ultrasonographlc estlmates of the amm
OtiC flUId declined The presence of mecomum IS also a
common findmg 10 reduced amniotic flUid \olume ..
Sarno et aI JI sho\O,ed that ",hen the ammouc flUid mdex
\O,as S 5 cm the mctdence of mecomum stamlng and
vanable decelerations Increased

Numerous hypotheses ha\e been offered to explain
the pathophySIOlogIC mechamsms of ohgoh\ drammos
Ohgohydrammos when defined as an ammotlc AUld
Index S 5 0 cm has an mCidence of 8 5'iC to 15 5'iC 1 13

In the absence of ruptured membranes or fetal renal
tract abnonnahtles dlmlnlshmg le\els of ammotlc AUld
\olume may be related to poor placental functlun:t"'
The major detennmants of ammotiC flUid \olume m the
mature fetus are fetal urine output and fetal sv.allo"'mg
Nicolaides et al ' h\potheslzed that fetal h\pOXemla
rna) result 10 diminished urine production '" hICh In

tum may cause ohgohydrammos Similarh Campbell et
al • argue that Inadequate placental function might
cause hypoxemIa and hence ohgoh\drammos Ths IS
an attractive model especlalh In the posttenn popula
tlon whIch has an Increased inCidence of placental
senescence and hence reduced placemal function A

\ ICIOUS CYcle could de\ clop '" Ith ohgoh'dramlllos
causlllg cord compressIOn rcsultmg 1Il further h\ pOll.

emla ohgoh\drammos and FHR abnormahtles 1he
mcreased mCldence of FH R abnunnahtles seen "nh
decreased ammotlc flUId Index \alues In our pdlJents
supports thiS h\ pothesls Lnder these circumstances
fetal h) poxemla ma\ IIlduce relaxation of the rectal
sphmcters and hence meconium staining another find
109 seen '" hen the ammotlc AUld Index dropped to
< ,; 0 cm ConSidering the absence of statlsllcalh
slgmficant fetal compromIse '" hen "alues remallled
>,; 0 cm Irrespect!\ e of the rate of drop thiS cascade of
e\ents seems to reqUIre an absolute drop "'hereb\ cord
compressIOn cannot be a\olded

Trimmer et al reported that ohgoh"drammos IS
associated \\Ith diminished fetal unne produclIon In
postdates pregnancies Other causes of ohgoh\dram

I~/
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mos m the postdates population mclude spontaneous
rupture of the membranes gemtounnary anomalies,
mtrautenne growth retardation and abnomlal karyo
types It IS Important to rule out these other causes of
ohgohydrammos before attnbutlng reduced ammotlc
flUid levels to fetal hypoxemIa

The use of an ammotlc flUld mdex ~ 5 0 em to define
ohgohydrammos was first suggested by Phelan et al 7 9 10

as an arbitrary measure based on retrospective studIes
Nevertheless It has since gamed popular appeal Our
results suppon thiS entenon as a useful predICtor of
potential fetal compromise Howe\er unltke other stud
les we prospectively exammed senal changes In amm
Otic flUId mdex In the postterm populatton and demon
strated that large changes (both mcreases and decreases)
are not slgmficant unless the mdex value drops below
50 em Ten percent of the pallents 10 our study had a
normal ammotlc flUId Index whICh dropped below 5 0
cm on subsequent testing thus senal ammotlc flUid 10
dex \alues to detect ohgohydrammos should contmue to
have a defimte role 10 the management of postterm
pregnancies

Adverse fetal outcome IS not umformall} detected 10
postterm pregnanCIes with oltgoh'drammos Therefore
dlst10gulshmg patients who have low levels of ammotlc
flUid but are otherwise normal from those whose oltgo
h} drammos IS a mamfestatlon of a patholOgiC mecha
msm remams a challenge
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A Comparison of the Auscultated
Acceleration Test and the
Nonstress Test as Predictors of
Perinatal Outcomes
LISA L PAINE· MARY I BENEDICT. DONNA M STROBlNO • CAROLYN L GEGOR· ELAINE L LARSON

III tbL'i pl'OSpectlll<! stud)' tbe predzctwe abzll!l ofthe 110nstress test (NSV the most u'Uielv used a12tepartum
SC1T.>emllg test to a.'MSSfetal well-bemg was compall?d «'ltb that oftbe auscultated acceleratIon test (AA1J m
predlctmg pennatal outcomes The AAT IS a more easrly admmr::.1ered test tban tbe [lIST and, unlike the NST
does not use electronzcfetal mont/ors Stud) subjects were 205 women U'1tb smgleton pregnancIeS greater than
34 uv:eks g~tatlOl1 wbose delzvery occun-ed ll'lthl17 7dal-" ofrecellll1lg antepartum testmg by NSTat johns
Hopkms Hospztal tbe AATyzelded betterpredlCllOll ofpOOl permatal outcomes than tbe NST The NST, bowerJ
er leas a slgmficantlv betterpredzctorof(mOlable outcomes tban tbe AAT The M T htl:> thepotentzal to affect
fX!171Ultal calt! iffaL\(! JXbl11ve re:mlt\ call be dec.1"eased tbl'Ollgh f1ll1bel 1t><,(Jmr:b

T he nonstre~,> test (NST) IS currently the most wldel)
used ekctronlC fetal mOnItonng (EFM) technIque
for '>cn.."<.mng hlgh-nsk fetuse, It 11.l'> lx.>en popul.u

Ized due to It<; nonmva<;lve nature and the ea<;e of te<;t
performance and mterpretcltlon Howe\ er the l\ST re
qUire,> the u'>e of expen,>lve fetal monitor<; technological
support and speCially tramed personnel making It un
avatl.ible to many pregnant women In addition use of
the ~ST a<; a umver'>.il <;creenmg tel>t h<1<; been dl<;cour
aged becau<;e of Its low ,>ensltlvlty In predicting pennatal
morbidity outcome-.

Intere:>t In a low-technology Screening test that IS les:.
expensive and Simpler to admInIMer than the NST
prompted the development of the alli>CUlr.ued acceleratJon
test (AAn by Paine and her colleagues (Paine, Payton &.
Johnson 1986a Paine, Johnson, Turner, &. Payton 1986b
Pame Johmon &. Alexander,1988) Thl<; 6-mInute test 1<;
conducted Without the use of EFM and can be easily ad
mmlstered by nUThe<; us109 a fetoscope TI1U~ It has ap
peal as a Universal screemng test for all lo~-ru,k pregnant
\\, omen as well as for hIgh-rISk women U1 remote Sites

The AAT appears to be eastly reproducible by properly
tramed nurses (Pame et aI , 1986a) Moreo\ er the AAT I'>
quite reasonable m predIctIng abnonnal NST results ('>ensl
tJ'dt) of 75) and excellent m predIctIng nom1a1 NST resul~

(specw.cltles rangmg from 93 to 98) (Paine et al 1986b
1988) On the other hand, vlbroacoustlc stlmulatlon doe<;
not appear to Increase the usefulnes<; of the AAT In pre
dlctmg NST results over manual stlmulltlon of the fetu<,
(Pame et al 1988) WluIe these sturnes suggest prorruse of
the AAT as a uruversal screenmg test none have e\ aluated
AAT predIctIon of pennata! outcome

TIle purpo<;e of thl~ re'>earch was to compare the \ I

hdlty of the AAT and the NST a<, screenmg teS!l> In pTl
dlctIng selu.1ed IX nnatal outcomes 10 a s..tmpk of \'\ om
en With hlgh-n<;k pregnancies It was also del>lgned t<
addres. some of the hnutat'ions of prevIous studle> of thl
AAT particularly With regard to sample sIZe test Interprt
LitlOn vanablht) and appropnate <;tatlSucal analysL<;

Metbod

Stud}' Settmg and Subjects The study site wa~ the FetJ
A.<;,>e-,<;ment Center a nUf';e-rnanaged center for ant<..pJr
tum fetal ~urveillance Two hundred thIrty of the 29
\\, omen who received antepartum testlng dunng tht
study penod met the ehglblhry cntena Of the 230 ehglbll
"-omen 12 refu<;ed to participate In the study The mO..,l
common re-dl>On for refusal was concern about the lenb'1l
of tlme the te<;tmg would take An additional 13 womer
were e1mlInJted from analySIS due to scheduling COnflIct
(5 women) techmcal problems In conductIng the AAT ( ,
\\, omen) and mtercedIng events that could not be detec
ed by antepartum testing (4 women) The fmal sarnpll
for analyse. contamed 205 women These women dId no]
dIffer from all eltglble women on any demographic 01

chrucal \anables
The \\, omen In the sample were relatively young M =

24 7 year~ SD = 5 9 and had a completed education 0

M = 12 3 SD = 2 9 years The maJority were blad
(63 9%) and unmarned (569%) Over half were chruc ser
\Ice u<;erl> or financed by medical aSSIstance and hal
,,-ere nulhparas The most common labor comphcatlon
\\, ere dysfunctlonal labor fetal distress syndrome ant
nuchal umblhcal cord More than half of the women de

I~
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It\ ered \ agmally spontaneousI) one-fIfth by forceps or
vacuum and the remainder b) cesarean The mfants
\\ elghed an average of 3,349 8 gm (SD = 582 4 gm) and
88 7% had a one-rrunute Apgar score of over 6

Procedure Four data collectors performed the AATs
and gathered demographIc and c1mlcal data They were
bhnded to the results of the 1\ST Three were certifIed
nurse-rrudwl\ ec; and one was an expenenced fetal assess
ment nurse The data collectoI"i were tramed to perform
the AAT pnor to the Start of data collection, &-10 super
\ Ised au~cultat1on~ \\ ere conducted by each auscultator
umLl the au....cultator Iud correetlv demonstrated the proto
col technique One of the data collectors, the mO'it expe
rienced In fetal ac;se'i.,ment tLchntques, aho mterpreted
the 1\,ST rec;ults

The procedure1> for adnunlc;tenng the NST and the
AAT confomled to the publL....hed hter.iture and to the rou
tIne procLdurec; u.'>ed m thc center For both tests, particI
pant'> \\ere :u,ked to a........ume a ~-slnmg (serru-Fowlers)
posItion \\-Ith a shght kft tilt to avuld supme hypotensIon
(Abltbol Monhclt POJe .& Baker 1986, WIner &. Besmger
1989) For the NST external electromc fetal momtonng
(EFM) v. as started by the center nurse who was not one
of the four data collectoTh EFM v. as generally stopped at
20 nunute- unles..... reaCtlvltv was not adueved 10 the laner
c.l ...~ tbe tL ....t v>a1> rLpL.ll~d for another 20-mlnute seg
mLot Till mean tll11L ....ub,cet.........pLot undLrgomg EFM for
the 1\ST Wd.1> 44 3 mmute.

The N~T ",ac; mterpreted for chmcal purposes by the
an~ndlng phY1>lcl.ln and b} obJL"Ct1Ve cntena b' the mo~t

e""pertLnced data collector The standard minImum
cnten..l wcre u'ied for NST reactiVIty of at leaM two fetal
h~.ln rate (FHR) alCLlLr.itlon~ of at least 15 beats pLr
mmute l.i .... tmg 15 'iecondc; v.lthln a 20-mmute peflod
(!\.eeg'l.n &. Paul 1980 Pame et al 1988) The NST wa1>
nonreactive If the<;c cntena were not met Dlscrepanclec;
m thl mterpretatlon of the NST occurred between the at
tendmg phY~ICIan and the data collector m 5 2% of the
te....t.... Thec;e NST~ were reevaluated by another center at
tendmg phYSiCIan and her lOterpretatIon was used to de
t<.rmme tC<;t results for analysIS purposes

The auscultators performed the AAT usmg the baSIC
technique reponed by Pame and colleagues (9800) With
one modification The AATs were not dlscontlOued after
an acceleration was auscultated as was done previously
they v.ere contmued for a full 6 nunutes, whether or not
acceler'Juon.... occurred EFM was performed slffiultaneous
I} "'Ith the AAT on % 4% of the partiCIpants to detenrune
accuracy of auscultation of basehne FHRs by the ausculta
tOTh The correlauon between auscultated and monitored
FHR basehnes was 80 for all auscultators, With a range
from 69 to 87

The auscultator first listened to the FHR uslOg an Allen
type fetoscope for 2 rrunutes to establISh the baselIne FHR
and to record any accelerations The auscultated FHRs
\\ ere recorded on an AAT data collection graph (PalOe et
al 1986a) If no acceleration of at least two beats per 5
second penod occurred durmg tfus trutlal penod the fetus
.us e\.1:emall) marupulated usmg a gentle 5-second sluk
109 procedure to ehclt fetal movement The shakIng pr~

AUSCULTATED ACCELERATION TEST NONSTRESS TEST AND PERINATAL OUTCOMES

cedure was repeated once more If no fetal movement oc
curred 10 the 2-rmnute penod after the first manipulation
The auscultatlon contmued for an additIonal 2 rrunutes for
a total of 6 rrunutes of aU1>cultatlon The maJonty of worn
en needed external mampulatlon tWice to elicit fetal
mo"ement No external mampulatlon was reqUired for
238% of women whtle It was used once for 189%

Standard cntena were used to read the AATs and de
termme AAT reactlvlt\ (Pame et al , 1986a 1986b) An
auscultated .accelerauon was defined as a FHR lOcrease of
at least tv. 0 beats per 5 seconds above the basehne The
AAT v..as cOn1>ldered reactive If one aU'iCUltated accelera
tion occurred durmg the 6 mmutes of auc;cultatlon and
nonreactive If no acceleration occurred

The AAT~ were uniformly read by a datd collector
who read thL 1\,STs Founeen (5 6%) of the tests were
reread to evaluate rehablhty of the Imtlal reddmgs Thir
teen readmgs ~ ere Identical, one discrepant result was
found (92 9010 accuracy)

DescnptlOn oftbe Tests and the Testmg Ctrcumstances
Only the NSTI AAT test closest to dehvery was used 10

the analySIS presented here, although a total of 591
NSTI AAT te....t pairs were performed on the study wom
en The most frequent mdlcatlon1> for the last test pnor
to delivery were posuerm pregnancy (47 3%) and sus
peered mtr.iutennL gro~1h reurdatlon (220%) Other 10

dlC'duOn., ,>uch a1> pregnancy-mduced hyperten'ilon pre
VlOUC; pregnancy lo~ ge'itauondl dIabetes and decreased
feul mmement occurred With less frequency The NST
wa~ the only EFM test performed on 89 (35 9%) women
The remalnmg 159 (64 1%) underwent additIOnal an
tepartum tec;t<; dunng their last fetal assessment VISit la
bor WJ'> mduced m 9 (37%) women due to nonreassur
109 fetal te>lIng

ThL prevalence of nonreactive AATs was 242% of
nonreactl\C NSTs 8 1% The mean time to NST reactivity
W..l .... 44 3 mmutes O\er 60% of the test pairs met cntena
for reactive AATs wllhm 2 mmutes, over 80% wlthm 3
mmulL.... and over 90% wlthm 5 nunutes

Table 1 Debneauon ofCommon Measures ofScreenmg
Test Vahdlty Appbed to Predteuon

ofOutcome by Antepartum Nonstre5S Test
and Auscultated Acceleration Test

Sc::n.~IU\'1) Proporuon of nonreactive tests among all
"'ho had an unfavorable outcome

~pcofior. Proporuon of f(.acuv~ tests among all
v. ho had a favorabk. outcome

Pre<bctlve value posIU\ e Proporuon or unfavorable outcome
among all who had nonreactive tests

False fXl:>luve rate Proporuon of favorable oUICOmes among
all who had nonreacuve tests

Predxctl\ C \ alue negau\ e Proporuon of favorable outcomes among
all who had reacuve tests

FaL<;e negau\ e rate Proporuon of unfavorable outcomes
among all who had reacuve tests

Pr~"\ak-nc~ Propomon of unfavorable outcomes
.unong aU who were tested



Table 2 Differences m Senslt1Vl.ty and SpectfiClty Between the Nonstress Tests and
Auscultated Accelerauon Tests m PredJ.euon of Poor Pennata! Outcomes (N • 205)

AUSCULTATED ACCELERATION TEST NONSTRESS TEST AND PERINATAL OUTCOMES 89

Dzscusswn
The re..,ult~ of thiS stud\ .,ugge<;t that the.. AATill 1\ IK I

bener predictor of poor pennatal outcome::> than the N~T

Demographic and CIl1neal Data DJ.u "'ere ab<;tracted
from medical record<; of the study women on two occa
Mons Demographic and chOical data were ab<;tracted
from the record,> by the .lu<;cultatof'> at the ume of testing
Intrapartum and newbom outcome::, dunng labor and de
livery were ab,>tracted from the mother and newborn s
charL,> .,hortly IftU hlrth RdlJbdlty of the abc;trJ.cted dau
was c\ alu.ll<..d hy reab,>trdctlon of 10 ...elecwd van.ables for
100/0 (n = 25) of th<... record,> The overJIl accuracy rate for
the.e val1J.hlec; wa.'> 93 8%

Several meJ'>ure... of penn.ttJ.I outcome<; conSidered
conceptually and lhmcally Important and which occurred
With enough frequency 10 the populallon to result 10

meanlOgful anJly,>l,> (prevalence >2%) were ,>tudled to
test the predictive vahdlty of the AAT ,lOd the NST They
were late FHR deceleratlon<; In labor fetal dl,>tress m la
bor operative dehvery for fetal dl<;trec;s thld. mecomum
stamed ammotlc flUid neorutal re~u<;cltatlon Immediate
neonatal IOteru.lVe care umt (NICU) adml....'>lon and small
for gestational age The...,e vanable,> were db:>tracted from
labor and dehvery record:,

Data Al1alv~1S Me-J.<;ure'> of screemng test vahdlty were
calculated to evaluate the predictive ablltty of the AAT
and NST (Larson 1986) mcludmg SenSItiVity speclficlty,
poMtlve and negative predictive value false posItive and
false negative ratec; and overall ob<;erved agreement (c;ee
Table 1 for defimtlon<;) Z-scores were used to detect slg
mficant difference'> In e<;tlmatec; of each valtdlty measure
between the AAT and the NST The convenltonal level of
slgruficance of 05 "'~ used throughout the analySIS

Results

T1ble 2 shows esttmates of the prevalence SenSItiVIty,
and specIfktty for the predlcuon of pennatal outcomes hy
the NST and AAT Z-score p-\ alues are al<;o shown for
companc;on of each of [hese estimate,> between the NST
eU1d AAT

SenSitivity was very low for all outcomec; for the NST
It eAceeded 20 for only one mea<;ure neonatal r<"susclta
tton The AAT ::><..n.,ltlvlty ",a,> '>omeVvhdt higher for eJlh
outcome at least 20 for all ou[comes when compared to

p

7., < 0001

74 < 0001

73 <0001

75 < 0001

7; <0001

76 <01

AAT

C;PFClFlcm

the r-;ST Ho"'e\t~r onh fUJ thK\... l11LLO
mum stained aJl1motl<. flUId md nl< >n I

ul re"usclutlon "'ere the dlffe..n..nlL'" Ix
m een tests slgmficant

~pectficlty "'.1::> much higher th In "l n
::>lllVl!) for all OUtCOJl1L" for thL t\\ () Ie.. "'1'"
It also", as more con::>l.,tent 1ero... .., lIut
comes than c;ensIUVIl\ It e'\cec..df..{l l)O lor
..Ill outcomes for thL '\<;T \\ hlk 11 rll1~L d
from 70 to 75 for the.. -\AT \11 diliu
enee., m <;pe<.1ficlt\ Ix t\\ L"l n tht \ \1 Illd

74 < 0001 the NST '" ere <;Liu....1IcJlh "'lgJ1IjK~tnt

To further evaluJl<.. thl \ .Ihdlt\ 01 IhL
two W<;L., the mo.,t "enou.., pt.nn.u II (lUi

COmL., "'ere LomhmLd for thl. t\\ 0 m I

lor typ<..., of pre- 1nd fXhttkh\lJ"\ 1.(1I11

pon<..nts of pUInJtJI morl)ldlt\ 11..1 II
dl.,tre.,., (FD) and nu>o..tl.ll morhldlt\
(NM) F<..tal dl:>tre.,., I'" lhmc..tlh dLlml.d

as a potentially pr<..cartOU~ fetal tOndUlon \\hKh If II
lowed to persl~t, mal' result In pt..rmdnLnt d..tm..tgt.. or
pennatal death (Boehm 1990 Huddb10n 19'Xl) rJ) \\ I..,

defined for 'itUdy purpo:>es a<; dehverv dUl to tht thOlC11
chagnosls of FD In l..tbor or dtagno:>l... of dl.,trL ......, an Ilhor
which wa~ unre'>p<>n<;lve to treJtmenr Fourte..l.n pt.Tl..l.nl
of the 205 women e"pt.ne..nc<..d FD m llhor

Neonatal morbidI!) \\..1., defined..t., tlK PTl..'>tntt oj onL
or more of the followmg neonawl r<.."'U'><.lwtlon u...lIll.: l n
dotracheal mtubatlon or po~IUVe.. pre-..'>uTl.. o'\"\gln Jdnunl'>
trauon unmedlate Jdnll" ..'>lon to thL NIClJ or ho"'plt II ..,t 1\

greater than 6 days These vanable... \\ LTe comhmLtI dut
to their low prevalence MOrbIdity related to prUllJtunl\
su~pected sep"l,> or a long ho~pltJl ...t.n dut 10 milt rn tI
factor<; was not mduded m thIS me-.l.'>ur<.. '>lOll 1\ I'" ul1hh
Iy to have been detected by ant<..partum tL....tll1l.: A tot-II of
8 (3 90/0) of the 205 newborns had NM l'> ddloLd hu\.. -4

(200/0) reqUIred re.u,>cluuon and 6 (29%) Iud prol()n~L"t1

hospital stay or w<..re admmed to th<.. ~lCL F1\ t IOIJnh
were mcluded m both the FD and the.. N'l.1 t,'TOllP'"

Table 3 show,> tht ~creemng te,>t v,dldl!) 11K •..,lIfl'" tnd
Z-score:. for the N')T and AAT prediction of fll II dl ...lrt ......
and neonatal morbidity The sensllIvlty of the AAT ( 2H) 111

predtetmg FD was slgruficantly htgher t11dn th<.. "t.n...1U\ It)' 01
the NST (10) while the <;peafiClty of the AAT '" ..1'> lgl1lfl
cantly lower PO~ltlve and negallve predlctl\e vJ1m and
false posluve and fabe negauve rate> for FD \\ efL not "Igruf
lcantlv different between the two te~t:, Over"lIl Igrl'(..l1Knt
of the test result:, With the presence or absent e of j- D for
the AAT ( 68) was slgruficanrly lower tlun for tlK NST ( HI)

The sensitivity of the AAT 10 predlcung 1\/1.1 ( 75) \\..1'"

higher than the c;ensltlvtty of the NST (38) Jlthough
these differences were not statlstlcall) slgmflc<int SplU
fiClty ( 76) and overall agreement ( 65) of the AAT for NM
were c;lgntflcantly lower than the speClfIClt' ( 92) ..tnd
overall agreement ( 91) of the NST but no othLr compJr
lSOns '" ere srausucally slgruficantly different

92

92

93

92

90

93

92

c;F_'~lmm

OtTCOMF II PRF\ \LF'CF '''T A.A,.T P

Small for gestallonaI .l!-e 12 60% 16 -12 n..,

Late decderJllOn, 15 73% o~ 29 0..'

Fetal dl'lrl........., 2b 138% 11 29 n~

OperJ.!l\ e dell\ el') for FD~ 26 127% 08 27 0..,

Thick nlLcomum 21 104'}o ()() 20 <05

Neonawl rI.....u'>C1W!lon 4 20% :;0 100 05

NICU admL......,lon 7 14% 1-1 -13 n..,
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Table 3 Z Score Differences Ul Screemng Test Vahdlty Measures for Nonstress Test
and Auscultated Acceleration Test Predtctlon of Fetal DIStress and Neonatal

Morbl<hty (N • 205)

FITAI. DI'mlF" "FO'\~T~L \1()~lIl1lrn

;-"'ST AAT P '\'oT -\AT P

10 28 <01 3<'> -S n,

92 7-1 <001 92 -(, < (~~H

lb IS n, Ib II n,

R2 RS n, 1->2 "9 n,

h6 1'>6 n, 9- CJ<J n,

I .. 1-1 n, ()~ 01 n,

!lO 61-> <01 91 -(, < OIHII

once level of 05 and a power of HO (FIeL'>.., 198D g1\ln
the low rate of neonaul morbidity

A '>L"'COnd lImitation IS t11Jt the .,tudy .,..1Inpk mJV not I)t'
represenutlve of other hIgh-n'ok '>..Imple> ~1O( l tlK pnm.lf\
eotenon for <;Jmple entry v. a'o rLferr.ll to the centu b\ .1

pnm.ll') care provldLr DlfferLnll.ll r.llL" of rLfLrlll to lill
uml by prm Ider Jnd b} comphc.illon I11JV R..,ull 10 dlffLr
ent POPUUtlon.., '>L'fVed at other m.,ututlon., 1111.., dL"p..1nt\ L"
Import.lnt to the extent th.lt te.,t mdlC.llIon .lffl<.h te.,l re
.,ult., and their prediction TlK U.,L of llKdlt.l1 rL«)rd., .1.,

the source of dlagno~tK lrUoml:ltlon W.l." al",) d llll1lwuon
The dlagno.,l., of feul dl<;tre~., v. a., b.l.,ld on tlK clll1lt.ll
rud!-.'T11ent of the phY~laan or nUN.-lmdwlft. \\ ho .lltLndld
the WOJTJ.:ln 10 ubor rather fum preddined obrectlVl cote
na ~ubJectlVlt) 10 the.e mterpreutlon., L., not unconunon

l)e<,plte the'><.. hmlwtlon., the AAT dot.., .,ho\\ proml"l
.1'0.1 low-technoloh'Y antepartum a.,.,L'o.,ment te(hOlqul
The technology of EFM and the N~T h.l'o m.ldl It po~"lbk

to <;how that .lu<,CUlutlon a meth<x! U'>L-d for lLntunL" I"
u'>Lful today 11K dd\antagL of lhl'> .,unple method L., th It

It Cdn be u:.ed "'" hLrever there are qUdllfled nUN~" .lnd
midWives It IS espeCially promlslOg a~ an alternative to
the NST In area~ and 10 countrIes where technolog) I'>

~rce and penruwl mortahty L<, lugh
The low speaficty of the AAT, however ~ of concern

10 Its potentl.lJ Widespread applIcation For example De
voe and hi" colleagues (}9Wj) sugge<;ted th.it 10 ordu for
an antepartum test to be clImcally u<;eful It mll.,t hdve .1

mlOlffium ~ru:.ltIVlty of 500A> dnd a SpeUfil1t) of 95% I\el
ther the AAT nor the NST adueved the.e valUe:>

<;ome modificatiOn., of the AATare necec;<;ary to 1m
prove Its SpeafiClty and decre~ I~ fdbe POSItive rate !)t'
fore It can be apphed as a screemng test One modtfica
tlon might be addmg maternal fetal mOvenKnl counting
to the testmg ~cheme to measure another a"pe({ of fetJI
beh.lvlor although thIS modification mdY be mo~t useful
for highly mot!\ ated women Alternatively a two-phdc;e
te.,tmg method could be u.,ed c;uch a., conducting tv. 0

AAT<; 20 to ~ nunutec; .ipart .lnd evaluJlmg UK lombll1ed
re:.ultCj of both te.<;~ ThIS modIfication ""'arran~ future 10

(although sensitIvity was low for both the
NST and the M T) DIfferences 10 screen
109 test valIdity measures between the
two tests, however, were Slgruficant only SCREf'1'\G Tm
for thick meCOnIum staIned flUId vigor-
ous neonatal resuscitatIon and an mdex .;..\..:.w:.:[);,;.:In:..:-l\.::I"":.:~'...:l "RF.=.-' :.....:...:....-_.:.=..:...:........__..£... --'-__:.....:...-'--__-"-

of fetal distress On the other hand the SenSllI\ll'.
NST was a slgruficantly better predictor of
a favorable outcome than the AAT

The results for sensitIVity and SpeCIfiCI-
ty must be Interpreted In lIght of the fact PO~ItI\ L predIL1.I\ e \ .!lUL

that the two measures are mterrelated FaJ<;<. PO'UJ\L raEL

When sensitivity IS high, speCifiCity IS
low, and Vice versa Thus, we ""'ould ex- 'q:Jl1\<.. prL-dK11\L \.I1UL

pect the dtfferent patterns to exlst for the
NST and AAT, once we know that they Fal"o\. nq:rJu\e rJll

dIffer on either measure Q\ erall agr<..~ml nt

The difference In the results for the
two tests may be due In part to differ-
ences 10 the prevalence of nonreactl\ e
tests between the AAT (24%) and the NST (8%) The de
creased false posltlves from the NST are lIkely to anse
from Its longer testIng tIme and Its better detection of lov.
amplItude FHR accelerations The longer testmg time IS
not, however, a posItIve fearure of the NST as It hml~ I~

use as a uruversal screenmg tesl
Although the 10"'" senslllVI[leS reported here are of

some concern, low sensitiVity of antepartum le~t<> 10 pre
dlcuog poor permatal outcomes l~ been wldeh reported
(MohIde & Grant, 1989, Devoe, CastIllo &. Sherhne 1985
Thacker & Berkelman, 1986) One reason for the lov.
senSItiVitieS observed here for both NSTs and AAT<; ma\
be due to the uc;e of pennatal morbidity to e\ alu:lle an
teparrum testmg Some proponents of antepartum testing
claim that the only outcome of unportance m evaluating
antepartum testmg programs IS antepartum fetdl death
Others argue that the predIction of morbidIty outcome~ I..,

also unportant, particularly when companng the value of
one te<;t With the other (Hutson & Petne 1986) IndL"<.d
the absence of a poor outcome after an appropnate mter
ventlon for a nonreassunng test does not necessanl} mdl
cate a false poSitive test result It may, rather mdlcate a
successfully tImed mterventlon based on the abI1lty of the
test to indicate a potenttal problem (Mohlde & Grant
1989 MohIde & Kerrse, 1989)

Several hmltatlons warrant comment here First the
prevalence of nonreactive NSTs and poor pennatal out
comes was lower than antiCipated A higher prevalence
would have unproved the abIlity to detect slgruficant du
ferences 10 sample proportions between the tests CSackea
Haynes, & Tugwell, 1985) For example only eight
lrUants (3 SO;&) expenenced neonatal morbidity and none
dIed However rune fetuses were electively deh\ ered due
to nonreassunng results If left to natural events the com
plIcatJon rate may have been much higher E\ en though
the sensitIVity of the NST 10 predIetmg neonatal morbldlt\
( 375) was qUite low relative to that of the AAT (75) the
dtfference was not slgmficant A sample size of dbout 625
subJects would have been reqUired to detect ~lg01flcant

differences 10 these senSitiVity proportions at a slgmfl

I
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Febnaary 1 1985
Am JObItet Gynecol

-Many paumu had muluple nsk fxton Classlficauon IS

by the facton prom0lmt lmual mernJ

Tlhle I DlstnbutJon of Itudy population by
pnmary IndlcatJon· for referral

lult (bIophysical profile score 2'!4) was always consld
ered an indIcation fOf debvery and management was
delayed only In the presence of extreme fetal Imma
tunty «28 completed weeks of gestation) In all In

ltances m which dehvery was recommended the route
of deltvery was based on a conslderauon of fetal ob
Itetnc and maternal facton a tnll of vagmal delivery
was recommended unless otherwtse contraindicated

Pennata' mortality was defined as death ofa pennale
of. birth weIght ofat least 500 gm and tncluded deaths
occumng wtthtn 28 completed days .fter bIrth All
pennataI deaths were assigned to one of three cate
gones based upon probable cause of death The
groups were (I) death due to asphyxta or unknown
cause In an otherwise structurally nonnal pennate (2)

death as a dlfect result of major anoma'y(s) and (3)

death as a consequence of Rh ISOlmmumzauon mclud
mg traumauc death at the Ume of mtrautenne trans
fUSIon The latter group IS defined separately since thiS
center 15 a major refena] center for treatment of ISOlm
mUnlzed fetuses and as a result such cases contnbute
dlsproporuonateJy to the overall moruhty' The false
negauve rate m thIS study IS defined as suJlbtnh of a
structural'y normal fetus WIthin I week ofa last normal
fetal blophYSlcal score (2'!8)

Resub
In total J2 620 consecutive hlgh-ruk pauents with a

bve fetus at the ume of mJUal referral were studied
An addmonal 71 pauents were noted to have a fetal
death at the time of lOma] assessment and were not
considered as pan of the study group In the study
group the mean gestatJonal age at the ume of mltlal
assessment was M! =1 8 weeks (range 26 to 44
weeks) The dlStnDuuon of these study pauents m ae
cordance With the pnmary mdlC3uon for referral IS
listed m Table I. most patients had more than one ruk
factor at mlual referral It 11 noted that four major nsk
factors accounted fOT mOTe than half the study popu
lauon (59 1%) bemg suspected mtrautenne growth re
tardanon (20 8%) hypenenslve dISOrders of pregnancy
(175%) postdate pregnancy (11 6%) and diabetes
(92%)

In total there were 26 257 fetal bJophyslcal profile
tests performed In the 12620 pauents (mean 2 I per
panent range one to 18 tests) Dtstnbuuon of test by
score IS Itsted In Table IV Most tests (25606 tests
9752%) were scored as normal (bIOphysIcal profile
score 2'!8) A total of 452 tests (1 72%) demonstrated
the absence of two vanables (eqUivocal biophYSical pTo
file score s: 6) and the remaInmg 199 tests (0 76%) had
three or more vanables absent (bIophySical profile score
s4) Most eqUIVocal tests (82%) were normal on repeat
tesung wlthm 24 hours ConversIon of an abnormal

45
43
45
55
55
27
24
22
14
14
I J
49
100

175
116
9.2
71
2 I
49

!209
1464
1161
909
252
618

568
M3
M2
441
416
541
S03
278
177
175
159
620

12620

I~ INtJ of fI4IInWI'l of ItJtaI

Suspected Intrautmtle pwth 1625 20 8
retardauon

Hypenmsaon
PoItdates (42 weeki,
DIabetes (total)

CusA
Insuhn~ependent

PrnJous low tegmenl cesarean
IeCbOn

Antepanum hemorrhage
~ued felal movement
PrnJous luJlblnh
Maternal duease
Twms
Suspected anomaly
Premature labor
Premature rupture of membranes
Large for dates
Fetal ltean Tolle anomaly
Rh duease
Other
Total

on thiS analysIS. routine nonstress testing was dlSCOn
bnued when the ultrasound vanables were normal and
used only when one or more of the ultrasound-mom
tored vanables was abnormal Addluonal tests of fetal
well-bemg such as maternal serum estnol levels were
not used at all and contraeuon stress tesung was used
rarely

Pennatal management decmons were based on the
results of the fetal bIOphySical profile score always as
considered Wlthm the overall clinical context of each
case (Table III) A normal score (bIophySical profile
ICOre ie8) was conSidered as Indlcauve of a nona5

phyxtated fetus and m such cases the mdlcauon for
debvery If any was based on other fetal. maternal or
obstetnc facton Thus for example. delivery was rec
ommended m the presence of a normal score If the
fetus was recognized as bemg growth retarded and pul
monary matunty was confirmed If the patlent was be
yond 42 completed weeks of gestauon and the cerviX
was favorable for mdueuon of labor. or If the maternal
medteal condmon (for Instance preeclampSia) was
detenoraung Further when ohgohydrammos was
observed In the postdate pauenl delivery was recom
mended even If the other components of the blOphys
Jeal profile score were normal An eqUIVocal test result
(bIophySIcal profile score s: 6) was conSidered as an
mdlcauon for repeat tesung wtthm 24 houn and If
results were eqUivocal or abnormal at repeat tesung
then delivery was recommended An abnormal test Te
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Table II BIophysIcal profile sconng Techmque and interpretation-

AhnorwtDl (Jttm ., 0)

Fetal breathms movements

2 Gross body movemenu

5 FeW tone

4 Reaeuve fetal hean rate

5 QuaJlt.auve amnIOtIC flUId
¥01ume

•See reference 5

.- J episode of ~50 sec In 50 mm

~! dISCrete bodylhmb movements
m 50 min (episodes of active
conunuous movement consld
ered as Imgle movemenl)

.- ) episode of actIVe extension
WIth retum to flexIOn of few
bmb(s) or trunl. Openmg
and dosing of hand colllldered
normal tone

'-2 episodes of accelerallOn of
~J5 bpm and of ~ 15 sec
UIOCIated With few movement
In 20mm

.- J pocket of flUid measunng .- J
em In two perpendICUlar
planes

Ablenl or no eptsode of ~SO sec
In 50 mIn

~2 eptsodes of body111mb
movements m 50 mm

Esther .Iow extenSIOn with
return to partial flexIOn or
movement of bmb In full
extenslOJ1 or abient fetal
movement

<2 episodes of acceleration of
fetal heart rate or accelerauon
of <15 bpm In 20 mm

EnheT no pockets or a pocket
< I em In two perpendICUlar
planes

Table fit BIOphYSical profile sconng Management protocol

SCtfrt I 1~ I
10 Normal mfant low mk for

chromc asphyxm
8 Normal mfant low mk for

chronIC uphyxla

6 Suspected chrome asphyxia

4 Suspected chronIC asphyxia

0-2 Strong suspICIOn of chronIC
asphyxia

score (biophysical profile score ~4) to normal (bIO
physical profile score ~8) occurred m only one Instance
(05%)

Ninety-three pennatal deaths occurred among the
study populatIOn for a gross (uncorrected) pennatal
death rate of7 37 per 1000 live bIrths Fony SIX ofthese
deaths were sullblrths (495%) and 47 were neonatal
deaths (SO 5%) The gross lullblnb rate was 564 per
1000 and the gross neonatal death rate was 5 72 per
1000 Pennatal monallty as related to test score result
.. hsted In Table IV. monalny ranged from as low as
o652 per 1000 tests With a normal score (bIOphysIcal
profile score - 8) to as high as 187 per 1000 tests WIth
a completely abnormal score (bsophyslC21 profile
ICOre - 0) Total pennatal deaths clasSIfied by cause
are bsted m Table V In toW 69 of9! (742%) pennatal
deaths were a direct result of either major lethal anom
abes (66 7%) or JeVere Rh dISease (75%) Pennatal
morbidity II conSidered In a separate report to fonow

Pennata! deaths dJrectly annbutable to a major

Repeal testing at weekly mtervals Repeat tWICe weekly In
dlabeuc patlenu and pauents .-42 wk

Repeat lestlftg at weekly Ifttenab Repeat tWICe weekly 1ft

diabetic pauenu and pauents '-42 wt IndacallOn
fOT delivery .. ollgohydrammos

Repeat testing Wlthm 24 hr IndlClllOn for debvery .,
ohgohydrammos or renwmng ~6

i1J56 score and favorable eeTVIX If <56 wk and leClthm!
sphmgomyelln rauo <2 0 repeat teSt m 24 hr
IndlC.lllOn fOT debvery .. repeat score ~6 or
oligohydramnios

Extend tesung ume to 120 mm IndlClllOn for delivery ..
penlStent score c4 regardless of gestauonal age

anomaly were claSSIfied accordlOg to the major systems
affected (fable VI) anomalIes affecung at least two
major systems were classified as mulnple anomahes In
total. 62 of 93 pennatal deaths (66 7%) were due to a
major anomaly. of whIch 19 were major central nervous
system anomalies (506%) II were major renal anom
abes (176%). nme were major gastromtesuna! anom
alles (I! 2%). eight were major cardiaC 200mabes
(15%) seven were major sk.e1etal anomalIes (11 2%)
seven were muluple anomabes (11 2%) and one anom
aIy was due to a major eytogeneue dISOrder (] 6%)
Seven deaths were a direct result of Rh lsolmmumza
bOn four of which were due to trauma at the ume of
mtrautenne transfUSIOn and three occurred wlthm 48
houn of mtrautenne transfUSIOn and were conSidered
the result of advanced fetal dISease (hydrops fetalls)

The remammg 24 deaths represennng 25 8% of the
total deaths. occurred among structurally nonnal fe
tuses and therefore all may be considered as potenualJy
preventable Thus the corrected pennatal mortality



eEscludet ~ths due 10 CIlher majOr congenital anomaly or RVefe Rh ISOUDmunaauon

667
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7

9

8

100

7
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62
7

24

9'

16
o
5
2,

24

10
8
2

5
I
4
8
4
J
!
8
I
!
2
2
o
o
o
o
4
o

!5

766

4'
19 I

100

56
2
9

47

rate was 0 634 per I000 In three of these false negative
cases the deaths occurred m fetuses of dtabeuc pauents
m two the cause of death was unexplamed and one
death was the result of abruptio placentae In three
false negauve cases death occurred among fetuses of
patients bemg evaluated for mtrautenne growth retar
dation the dtagnosl5 was confinned In two of these
mfants al dehvery but m the remammg case no eVI

9
7
J
J
6
5
1
I
o
J
o
o
o
o
o
o
7
2
2
!
!
J

27

100

566
108
526

)00

IS 606 9752
452 172
156 052
47 018
16 006

26257

26
5

15

46
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MajOr central nervous system (total)
Anencephaly/neurallube
HolopTOleftcephaJy
Hydrocephalus

Maj01' renal (10lal)
Renal agenesu
Obsuueuve uropathy

MajOr gutJ"OlnlelUnai (total)
DIaphragmatIC henua
Omphalocele/cudJaC
Other

MajOr cardaac (lOtII)
Ebstem s anomaly
Ventncular septal defect
Hypop1asbc ventndes
Other

MajOr skeletal dystrophy
Thanatophonc dwarfism
Achondropwue
Unclasstlied

MajOr muluple anornahes (toW)
MajOr chromosomal anomahes (total)
Total

8-10 (nomq)
6 (equwoaJ)
.. (abnonnaJ)
2 (abnonnaJ)
o(abnormaJ)

Total

SII1JJJrr1Ju Ntf1I'ItJIlJ1 tkQlAs TotIJl all tkDlhs

No fI{ I "of ul "of No of I %01
~ -.u IdilI IdilI tlIoIJu toIlJ1

MajOr (letJW) anomaly
Rh dase:ue1Rh trauma
Death m normal faw

Total

rate m thIS study population was lOOper 1000 FIfteen
of these 24 deaths (625%) occurred as sullbtnhs for
• corrected lullbtnh rate of I 18 per 1000 The rela
tlonshlp of interval between testing and suUblrth and
the IaSI test result before lltlJlblnh IS hued In Table VII
Ten stillbIrths occurred wrthm 1 week of the last test
(range 2 to 7 days) of these eJght occurred foUowlng
• nD'I"I'IJI.ll last test result Therefore the false negative

Table IV Test ICOfe dlStnbuuon and UlOClated corrected pennatal mortality

Table VI PennataJ death due to major anomaly Classlficauon by anomaly type (n - 62)

______A_MlIIC1J_...;...;tJ1't;,;,-. ,---S-tIllhm/u--....:.---rI....:..-..:.::-N-;:::::----~__T<_ota_l__

Table V Pennata! deaths by cause and Ume of death (n - 95)
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TUie vn Sullblrths In structurally normal fetuses Without Rh lJOlmmUnization as cLuaJfied by
telt-to-death Interval and Iut telt result (n - 15)

NST Nonstress test rVOR mtrautenne growth retatdauon FBM fetal breathmg movemenu FM fetal movements
IT fetal (one

1-.lnvGl rf c7 M,J ltut It$l -.oJ (~8) (ft • 8)
V H 5 8 (NST not done)
V L .5 10 fNST racuve)
J R 5 , (NST nac done)
A T 5 8 (NST not done)

HypertenSive II term Ibuapartum death-nol
monItored m labor

Debvery delayed <27 w1:

Suspected IVGR 54 w1:
Suspected IUOIt, 52 wi:
Postdate 42 wk
Cia" B cbabeleslmaatve abruptIO placentae

58w'"
HypenenslOn 59 wi:
Suspected IUOIt, 56 wi:
Class B diabetes 55 wk
au. A dllbetes 57 wi:

Suspected IUOR M w1:
Suspected rVOR 29 wk. Ibrupuo placentae
Muluple sclerosu 29 w1:

IUGR debvery delayed becaule of unmatunty
(26 wk)

IUGR debvery delayed bec8use of ImlllllUrity«29 wk.)

Comment

The natural relanonshlp between a fetal bIOphYSical
profile 1C0re as used an tlus study and pennatal mor
tahty has been reported pTeVlOUlIy an the absence of
Intervenuon, pennatal mort2hty rose progressIvely as
the fetal bIOphysICal profile score fell· In thlS current
.ene5 of 12620 referred lugh-nsk pregnanaes m
whICh antepanum fetal assessment and obstetnc man
agement deasaons were based on fetal bIOphysICal pro
file sconng. we observed 95 pennatal deaths for a mor

drome to fetuses whose birth weight was <1500 gm
(range 830 to 1460 gm) and one death was due to In

tnpanum chonoamnlOnJus and neonatal sepslS (hlnh
weight. 4520 p) The remammg four neonatal deaths
occurred after a last fetal biophYSical profile score that
was abnormal In two of these deaths the last score
before delivery was 0 One was recognIZed as havmg
severe mtrautenne growth retardauon at the fint VUlt

at S7 weeks despite unmedl3te debvery by emergency
low segment cerarean leCUon the fetus was grossly as
pb}'Xl2ted at birth and died The other death occurred
m a 27-week. mfant whose mother was severely hyper
tenslve One death occulTed as a result of meconium
asplranon In a term mfant after a last test score of 4
and one death occurred m an mfant With a last test
score of 2 and was due to pulmonary unmatunty (re
splratory cbstress syndrome)

t (feW mcm:mern only)

5

II

DS

C.M

V D 6 10 (NST reacuvel
J M 7 8 (NST reacuye)
C S 7 8 (NST not done)
M It 7 8 (NST Dot done)

IRInVGl rf>7 M,J last rat IIOPWICIl (:-8)(_ • J,
E C 15 8 (NST not done)
M M 2] 8 (NST not done)
S C 28 8 (NST not done)

IRInVGl rf c7 M,s ltut tat~ (c", (ft • 2)
L C ! .Q (Imenl FBM and FM (NST

nonreactive)
4 (absenl FBM and IT
obgohydramntol)

1'IIIn1JCl of >7 tlap,1as11Dl~ (Col) (ft .2)
CSilO

dence of Intrautenne growth retardauon was deter
mined at delavery The remammg two deaths were as
lOCated With maternal hypenenslOn and postrnalunty
respecuvely Two lullblrths occulTed within 1 wed; of
an c1monn4llast test resuh. In one case a score of 4 was
recorded an a hypertenSIVe patJent at S8 weeks and
medICal mdueuon of labor was suggested but was de
layed for 48 houn The pauent went mto spontaneous
labor and mtrapanum fetal hean rate monltonng was
not: used the fetw died dunng the IDlrapanum penod
In the other case a blOphyncal profile SCOTt of of was
recorded In a growth-rerarded fetus at 27 weeks ges
tauon and delIvery delayed becaule of fetallmmatunty.
fetal death occurred 5 days Later Five sullblnhs oc
curred at an mterval >7 days after the last nonnal fetal
biophySical profile score (range. II to 28 days)

Two sullblnhs occurred >7 days after a last abnormal
tell result In both. levere mtrautenne growth retar
danon was recognized. but dehvery was delayed be
cause of the extreme fetal Immatunty (28 and 26 weeks
respectively) It IS of Interest to note that In both of
these cases fetal death did DOl occur unul 11 days after
the last abnonnalscore

Nme neonatal deaths occulTed an struetUraDy normal
neonates (corrected neonatal death rate 0 72 per 1000
Table VIII) In five of these deaths the last fetal biO
phySical profile lCore before delIvery was normal four
of these deaths were due to respiratory dutreu syn

•

•
{f,1"I I



Table VIII Neonatal deaths among structurally normal mfanu (n .. 9)

~] ,-1 [ I
SmA

L4Jt list #Mt
IftImJGJ frowt ~
list ID tklrwry (pi) e.- t1f d.ttJth

lAst lest lam fIDf"IWIl
1 I 101 10 (reKbve NST) 1 day 3860 ChonamnlOflrtJS IepSIS
! NB 8 (NST IIClI dOM) , days 1100 Jtesptralory dDcrea syndrome hyallnc

membrane dllealC
! 5J 10 (racuve NST) 'days 1460 Resptratory dIStress syndrome hyaline

membrane dllQlC
4 SY 8 (NST DOC done) 10 mys 1100 Resptratory dlltress syndrome hyaline

membrane ddeale
!I MJ 8 (NST DOl done) 10 days 860 Resplralory dIStress syndrome hyalme

membrane dueaac
lAst list #O'1't~

6 COS 0 <I hr 1860 Severe asphyxia mrrautenl1c growth
retlrdauon

7 LK 0 2 days 770 Asphyxia r;:r.:rllory dIstress syn
drome h me membrane dJSeaSe

8 CoL .. (absent FM FBM non 3 days 4520 Mceomum asptrltJOn
reaeuve NST)

9 lolL !(absent~ tone 6 days 760 Rcsplralory dIStress syndrome hyaline
nonl'9CUve NST absent membrane dueasc
FBM)

tahty tate of 7 S7~ 1000 ThIS death tate II I1mdar
to that reported WIth the method m smaller study pop
ulabons from thIS and other centers ... As the causes
and mechamsms of pennata! death are of dIVerse or
l81n, It IS Itltely that mulbple facton may be operant In

explamlng the remarkably low mortality rate observed
Since matched nontested control subjects were not
avatlable. the extent of change In observed from ex
pected mortality may be esbmated by indirect methods
only Dunng the study Interval WIthin the catchment
area populauon there were 65.979 debvenes, the ma
JOnty of whICh (80%) were classified aj low rok by ma
lernal 05.... screenmg methods ... Wnhm thIS enure pop
ulabon there were 94' pennata! deaths. for a pennatal
mortality rate of 14 , per 1000' The pennatal mor
tahty tate In the study populanon (7 " per 1000), aD
of whom had hJgh-mi pregnanoes (Table I), was re
duced to nearly one half (485%) that tate observed 10
thIS general populatIOn The gestauonal age at whICh
antepartum tesbng II begun may 10fluence mortality
ItabStJa I1nce the death tate due to Immatumy wdl
dechne as the gestabonaJ age at fint test advances In
tIus study populatIOn the mean gestatIOnal age at which
testing was begun. '4 , weeks. almost certaJnly IS a ma
JOr factor 10 the low neonatal death rate observed 10
the absence of major anomaly (0 72 per 10(0) AnalysIS
of the frequency and cause of sbllblrth may be • better
method ofJudglDg the efficaC) of the fetal blOphYSteal
profile sconng since matunty factors are less Significant
In the study populabon 46 sblJblrths were reported
(stillbIrth rate. g &f per 1000), of which ]5 sbllbtrths
(!2 6%) occurred m strUcturally normal nonlSOlm
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munrzed fetuses (COlTeCted suUblrth rate 1 18 per
10(0) In contrast Wlthm the entire population dunng
the study Interval there were 477 reponed sullblrths
(stillbirth rate, 722 per JOOO) of whIch 419 (88%) oc
curred In Itructurally normal fetuses (corrected SbU
btrth rate 6 35 per 1(00) I These compansons aI
though of a general nature suggest that Wlthm the
study populatIOn a true decrease of undetermmed
magnitude has occurred 10 the pennatal death rate the
ItJ1Iblrth rate and the COlTeCted Ibllbirth rate Further
such compansons luggest that 10 the stUdy popuJabon
the decreased stillbirth frequency IS assoaated WIth a
change 10 etJoIogy web that the relanve number of
deaths due to anomaly may be Increased substanuaUy
that IS to 56 6% 10 the study populabon as compared
to 12% m the populatIOn at large These data suggest
that the low stJ1Jblrth rate observed 10 the study pop
ulauon IS largely due to a decrease 10 deaths among
strUcturally normal fetuses

Antepartum recognition of fetal asphyxra by the use
of fetal blophysteal profile lConng contains Inherent
m3CCUtaoes In tJus study we recorded eight mtra
utenne deaths In ItnJcturaJly normal fetuses Wlthm I
week of a last normal test result (corrected false neg
abYe rate 0 6M per l000) l1w observed false nega
bve rate WIth fetal blophYJJcal profile sconng IS S1mtlar
to that reported for contractIOn stress tesung (0 4
per 1000) and lower than that reponed WIth the non
stress test (3 2 per 1000) Ie Netther of these latter
methods of fetal assessment based on antepartum fe
tal hean rate monltonng rebably detect major anoma
hes whereas anomaly delectJon IS an 10herem part of
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ResP1TalOry dIStress syndrome hyalme
membraned~

CbonamnlOftlus IeJ'SIS

ltetptratory dmn:a I)'ftdrome hyaline
membraM dlleUe

Resptratory dlStneu .yndrome hyalme
membrane dlleUe

Respiratory dIstress .yndrome hyaline
membrane dJleale

Respiratory dlStneu syndrome hyalme
membrane dJleale

Seve~ uphyxla. mtrautenne growth
retardatIOn

AsphYXia respiratory dUlms Iyn
drome hyaltne membrane duease

MeconIum uplratlOn

1860

770

4520

760

S860
1100

1460

1100

860

munJZed fetuses (corrected stillbirth rate 1 18 per
1000) In contrast WJthm the enure population dunng
the study Interval there were 477 reported stIllbIrths
(suDblrth rate, 7 22 per 1000) of which 419 (88%) oc
curred In structurally normal fetuses (corrected stili
btrth rate 635 per 1000)' These compansons aI
though of a general nature. suggest that Wlthm the
study populauon • true decrease of undetermmed
magnitude has occurred an the pennataJ death rate the
Ibllbtrth rate, and the corrected Itl11blrth rate Further
lOch compansons suggest that an the study population
the decreased Ibllbtnh frequency IS assoaated WIth a
change an enology such that the relauve number of
deaths due to anomaly may be mcreased substanuaUy
that II, to 56 6% an the study population as compared
to 12% an the populatIOn at large Th~ data suggest
that the low stl1lblnh rate observed In the study pop
ulatIon IS largely due to a decrease an deaths among
structurally normal fetuses

Antepartum recognition of fetal asphfX13 by the use
of fetal blOphysJCa1 profile 1C0nng contains mherent
maccuraaes In tlus study we recorded eight mtra
utenne deaths an structurally normal fetuses WJthm 1
week of a last nonnal test result (corrected false neg
auve rate, 06S4 per 1000) 11m observed false nega
bye rate WJth fetal blophystcal profile sconng IS 'Imalar
to that reponed for contraction stress testing (0 4
per ]000) and lower than that reported WJth the non
Itress test (S 2 per 1000)·e Netther of these latter
methods of fetal assessment based on antepartum fe
tal bean rate monltonng rebably detect major anoma
hes whereas anomaly detection IS an mherent pan of

5 days

6 days

<I hr

2 days

1 day
'1 days

'daya

10 daya

10daya

o
.. (absent FM FBM, non
m1euve NST)

t {absent FM, tone
nonreacuve NST absent
FBM)

10 (reactive NST)
8 (NST DOl done)

10 (reattJYe NST)

8 (NST DOl done)

8 (NST not done)

'1 LK

8 C L.

9 M L.

wlty rate of 7 57 per 1000 nns death rate II Ilmllar
to that reported WJth the method an smaller study pop
ulations from thll and other centen .04 As the causes
and mechanisms of pennatal death are of dIVerse or
Igan. It IS likely that multiple facton may be operant an
explammg the remarkably low monaJlty rate obsen'ed
Since matched nontested control subjecu were not
'vaJlable, the extent of change an observed from ex
pected mortality may be esUtnated by mdlrect methods
only Dunng the study mterval wathan the catchment
area populatIOn there were 65.979 debvenes. the rna
JOnty of whICh (80%) were classified as low nsk by ma
ternal TlSk~nmg mMbods ... Withm thIS enure pop
ulation there were 943 pennata! deaths for a pennatal
mortabty rate of 14 S per 1000 T The pennatal mor
tality rate m the study population (7 S7 per 10(0), aU
of whom had hsgh-nsl; pregnanoes (Table 1), was re
duced to nearly one half (485%) that rate obsened In
thas general populatIOn The gestational age at whICh
antepanum telUDg IS begun may mfluence mortality
ItatlStlCS Slnce the death rate due to Immaturny wtJl
decbne as the gestational age at fint test advances In
ttus study populatIOn the mean gestatIOnal age at wluch
testing was begun, !4 ! weeks. almost ~nly IS a rna
JOr factor m the Jow neonatal death rate observed In

the absence of major anomaly (0 72 per 1000) AnalysIS
of the frequency and cause of stillbirth may be a better
method ofJudgmg the efficacy of the fetal blophysacaJ
profile !Conng smce matunty factors are ~S5 stgnlficant
In the study population 46 mUblrths were reponed
(stillbirth rate. S 64 per 1000) of which 15 sullblrths
(52 6%) occurred 10 structurally normal nomsolm

; i:Td~dK=ttunBj";;;ri ] Cast__of_
tltaJJI

_
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the pnnople WIth .ndUIJOn or more fetal vanablea wdJ
unprove the accuracy even funher
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CASE STUDY INSmunoNAL BARRIER

Scenano A small group of physIcIans and mIdwIves attended a conference on FCMC and
now desIre to Inmate some of the practIces they learned about It theIr own InstItutIon

Barner The head of the hospItal IS concerned that thIs IS Just a reactIOn to what they learned,
a pasSIng fad He/she IS concerned that there are MInIStry of Health regulatIons prohIbmmg
these changes He/she doesn't want to rock the boat

Problem What should the prOVIders do to address the admInIstrator's concerns' SpeCIfIcally
how can they address the regulatIons, assure acceptance and longeVIty among prOVIders and
reassure hImIher about the benefIts of these practIces'
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CASE STUDY PROVIDER BARRIERS

ScenarIO The physIcIans and mIdwIves at an urban hospItal would hke to re-assess theIr
practIces and mcorporate some of the newer FCMC practIces that have proven successful
elsewhere They feel that theIr best success m sellmg the Idea to admmlstratIon wIll be to have
pedIatrIcs present when they request these changes When they approach the chIef
pedIatrICIan and the chIef obstetrIcIan, they fmd both are resIstant to the Idea The chIef
obstetrIcIan IS concerned that women are too rugh rIsk for these practIces Further he thmks
the rIsk of mfection IS great The cruef pedIatrICIan has concerns about the effects on the baby
of roommg-m, unrestrIcted breastfeedmg and famIly VISitatIOns She IS concerned about mfant
mfections and weIght gam

Problem How WIll the physIcIans and mIdWIves approach educatmg the the two chIefs and
addressmg theIr concerns' What resources mIght they access to educate the two chIefs about
her concerns'
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CASE STUDY CONSUMER BARRIERS

Scenano A group of physIcIans and mIdwIves have ImtIated some FCMC practIces In theIr
prenatal clImc and matermty center They are offenng many more classes for both the woman
and her partner and famIly They are encounterIng much skeptIcIsm on the part of the
women about theIr own abIlIty to labor and bIrth wIthout analgesIa In addltlOn, very few
male partners are Interested m the classes that are bemg offered whIch IS mInlmlzmg
attendance by the women as well

Problem Descnbe the specIfIC steps that the prOVIders WIll take to Increase the confIdence
level and Interest among theIr clIentele

J~O
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•
Fetal Kick Count

•

-
~

You are the person who knows best about your baby's movements We ask that you spend some time each day paYIng
attentIOn only to your baby and count the moves, kicks and rolls your baby makes We would ltke you to have a snack which
mcludes somethmg with sugar and then relax and count your baby's moves until you have felt ten (10) We ask that you mark
the date and time you do thiS and make check marks for each movement untIl you have ten If your baby does not move ten
times In one hour, then please have another snack and try for one more hour If after two hours, your baby has not moved ten
times, please report to the Matermty Center as soon as possible and report thiS to your doctor or midwife

Date/Time IMovements
I
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CASE STUDY EVALUAnON PROCESS

SCENARIO The clImcians at a clImc In Odensk have requested a change In the way that
prenatal care IS delIvered They wish to make It more famIly-centered, particularly InvolVIng
husbands and partners more m the care and Increasmg the education component Their desire
for change IS based on theIr own readIngs and has not been addressed WIth the women and
famIlIes they serve The clImc adrrumstrator has agreed to thIs If they can prove that the
fanulIes they serve also deSIre It and wIll accept It They reach agreement of a two month tnal
penod for dus new Inltlatrve If the prOject IS to contInue past that tIme, the chmCIans must
be able to demonstrate acceptance and deSIre for contInuation among the famIlIes they serve

PLAN The clinICianS meet and defme the steps that they think WIll lead to the greatest chance
for success educatlOn, pOSItIve reInforcement and evaluatIon They deCIde that they need to
do a pre- and post-prOject evaluatIon pIece for companson They then deCIde to combine a
qualitatIve and quantItatIve aspect to the evaluatIon They deSIgn questIOnnaireS elIcltlng
InformatIon regardmg famIlIes needs and deSIres for education and mvolvement The
qualItatIve pIece IS done VIa focus groups whIch meet before and after the traIl penod to
obtam mput and mscusslOn about vanous aspects of the prOject ThIS mput IS used m the
deSIgn and admimstration of the prOject

RESULTS At the end of the two month trail penod, the clImclans were able to produce
editonal comments for partICIpants plus documented responses to the perceIved pluses and
mmuses of the project WIth recommendatIon from both prOVIders and famIlIes about
contmuatlon and content
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CASE STUDY PRENATAL CARE

ScenarIO The provIders at a prenatal clImc have been told by theIr admimstrators that they
wIll be receIvmg educatIon about FCMe and Integratmg the materIal Into theIr management
WithIn three months She has asked them to develop and conduct a pre-project evaluation too]
whIch WIll be used for strategIC planmng for the Integration of changes The subjects are the
consumers

Problem DescrIbe the evaluatIon tool(s), IncludIng when, how and by whom they WIll be
adnumstered DISCUSS all the details of recruItment and compliance and how barrIers WIll be
addressed
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CASE STUDY INTRAPARTUM CARE

Scenano The provIders at a busy urban hospItal have been asked to attend a trammg on
FCMC and mtegrate the new practIces withm 6 months of the traInIng The request has come
from the consumers and IS supported by admInistratIon The prOVIders express many
concerns, partIcularly about havIng the tlme to perform what they perceIve as labor-IntensIve
practIces, such as bedsIde support The chIef of servIce has been asked to conduct a pre-TOT
evaluatIon project to ascertain prOVIders barrIers and attItudes The InformatIOn from the
evaluatIon wIll be used to dIrect the trainIng and ImplementatIOn

Problem Descnbe the evaluatIon project that would best meet the stated goals of IdentIfymg
barrIers and dIrectIng Implementatlon Please be speCIfIc about how thIS mformatlon could
then be utlhzed to dIrect the TOT
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CASE STUDY POSTPARTUM/NEWBORN CARE

Scenano Pedlatncs has agreed to try roommg-m for a penod of three months at your
mstltutlon Contmuatlon after three months depends on consumer and providers satlsfactlOn
and effect on maternal and mfant morbIdIty It 15 your Job as ChIef of OB to deSIgn and
execute an evaluatlOn plan to ascertam the requested results at the end of the trall penod

Problem Descnbe m detall the evaluatIon plan that you WIll deSign Be specIfIc about all of
the components, that IS who WIll admimster what aspects to which groups and how results
Will be mterpreted and presented to the admimstratlve and clmlcal staff mcludmg pedtatncs
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ObstetrIc Prachces and Benchmarks for Success
,

GOAL:
The maternIty department at DONETSK and ODESSA willl1I1.plement a program
wInch mcludes the folloWIng 14 obstetnc practices They are recommended by the
World Health Orgamzatlon and supported by the preponderance of sCIentIfIc
lIterature as reported m Effective Care m Pregnancy and ChIldbIrth by Chalmers et a1

1 PractIce - The staff will promote the famIly centered maternIty care program

Benchmark - <50% of women will partiCIpate m the fanuly centered matermty
care program

2 PractIce - The matermty staff will encourage and support breastfeedmg to begm as
soon as pOSSIble, rIght In the delIvery room m most InStances

•
Benchmark - 80% of mothers and babIes will begm breastfeedmg In the delIvery
room

3 PractIce - The maternIty staff will exerCISe appropnate dISCIl1I1.Inatlon m theIr
IndIcations for Cesarean sectIon

Benchmark - <12% of all bIrths WIll be by C/SectIon

4 PractIce - The matermty staff should arrange for patients WIth a prIor C/sectIon
(except those WIth a vertlcal InCISIOn In the uterus) to be gIven a trIal of labor

Benchmark - 80% of patients WIth a pnor low transverse C/SectIon WIll have a
tnal of labor and 50% will delIver vagmally

5 PractIce - The matermty staff WIll use conhnuous electronIC fetal heart rate
momtonng for obstetnc mdIcatIons only (not routInely)

Benchmark - <40% of women wdl have contInuous fetal heart rate momtorIng
durIng theIr labor

6 Practice - The maternIty staff WIll be very dISCrImInate In theIr use of an
epiSiotomy

•
Benchmark - <10% of women WIll have an epISIotomy performed

7 Practice - The matermty staff WIll mduce labor only for medIcal obstetrIC problems
or for pregnancy that goes beyond 41 completed weeks

Benchmark - <10% of labors w111 be mduced



•

•

•

8 PractIce - The maternIty staff w111 recogrnze the 1D1portance of women dehvenng
theIr babIes wIth a sense of awareness, control, and accomphshment and also be
aware of the potentIal adverse effects of analgeSICS and anesthetIcs They will
therefore exerCISe approprIate dIScr1D1Inatlon In therr use

Benchmark - >70% of women will feel that they dehvered theIr babIes WIth a
sense of control and accomplIShment

Benchmark - <50% of women wIll receIve analgesIC drugs dunng labor

Benchmark - <20% of women wIll receIve a conductIon anesthetIc for labor or a
spontaneous vagmal brrth dehvery (excludes C/Sectlon or assISted delIvery)

9 Prachce - The materruty staff wIll asSISt women to partICIpate In decISIOns about
therr care

Benchmark - >90% of women wIll feel that they played an actIve role In makIng
the deCISIOns about therr obstetnc care

10 Prachce - The mother wIll receIve extensIve support from the famIly, the
maternIty staff, during labor and dehvery

Benchmark - >95% of women wIll state that they felt supported phySIcally and
emotIonally dunng labor

11 Prachce - The materruty staff wIll recogruze and encourage the advantages of the
upnght pOSItIon and ambulatIon dunng labor, and the vanety of pOSItIOns
avaIlable for delIvery

Benchmark - >60% of women wI11 ambulate sIgmfIcantly dunng labor and
delIvery

12 PractIce - The maternIty staff w111 not admmIster an enema to labonng women
pnor to delIvery

Benchmark - <5% of women w111 have an enema pnor to delIvery

13 Prachce - The maternIty staff w111 not shave the pUbIC haIr of labormg women
pnor to delIvery

Benchmark - <5% of women havmg a vagmal delIvery w111 have theIr pUbIC
haIr shaved

14 PractIce - The maternIty staff w111 arrange for healthy mothers and healthy
newborns to remam together whenever pOSSIble

Benchmark - 90% of mothers and babIes wIll room-m together
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Post-Partum Delivery Record

To be completed by the maternzty staff soon after delzvery

Name. _ Date. _

• The patIent parncpated m our fanuly centered matermty
program

1 DYes D No

• The 1st breastfeedmg occurred m the dehvery room 2 DYes D No

• Tlus bIrth was by C/SectIon 3 DYes D No
If yes, mdlcatIon'

• Tlus patIent had a pnor transverse utenne C/SectIon 4 DYes D No

• -H yes, had a tnal of labor' DYes D No
-DelIvered vagmally' DYes D No

• Tlus patIent had contInuous fetal heart rate morutonng for 5 DYes D No
more than 45 mmutes durmg the labor and debvery

• An epISiotomy was performed for thIS dehvery 6 DYes D No

• Tlus labor was mduced 7 DYes D No
H yes, mdlcatIon?

• AnalgeSIC drugs were used dunng thIS labor

• Was a conductIon anesthetIc used either for labor or a
spontaneous vagmal birth'

8 DYes

9 DYes

D No

o No

•

We read your comments In order to contmue what IS workmg for the famIlies and
yourselves and try to change what IS not Please record your comments and
suggestions
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Post-Partum Queshonnaire

To be completed by mother and famIly 24-48 hours after delIvery

Name, _ Date. _

• I feel that the matermty staff mVited me to parhC1pate m the 12 0 Yes o No
decISIons about my obstetnc care, and they also provIded me
WIth enough mformabon to make mtelligent decISIOns

• Someone from my fanuly was WIth me almost 100% of the 13 0 Yes o No
tIme and addlbonally, one of the matermty staff was WIth
me at least 50% of the bme dunng my labor and delIvery

• The matermty staff encouraged and assISted me to be out 14 0 Yes o No
of bed for more than 50% of my labor (even when I was puslung)

• • I delIvered my baby WIth a sense of control and I feel a great 15 0 Yes o No
sense of accomplIShment

• I receIved an enema pnor to my delIvery 16 0 Yes o No

• My pUbIC haIr was shaved 17 0 Yes o No

• My baby was In the same room WIth me almost the enbre 18 0 Yes o No
tIme I was In the hospItal

• The materruty staff has been very helpful and encouragmg 19 0 Yes o No
to help me establIsh breastfeedmg WIth my baby

We read your comments m order to contmue what pleases you and change what does
not Please record your comments and suggestIons

•
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AEPendixIV

Conhnuous Improvement Strategy

1 The post partum quesbonnarres and dehvery reports (AppendIX 2, 3) w111 be sent

to the admnustrabve maternIty offIce

2 The data WIll be tabulated monthly, on a tally sheet (AppendIX 5) and the totals

entered mto an Excel spreadsheet

3 Monthly reports comparmg results to the establIshed Benchmarks w111 be

generated from the Excel spreadsheet (see example AppendIX 6)

4 The reports wdl be dlStnbuted, dlSCUSSed, and future strategies considered at the

monthly maternity staff meetmg

5 A performance, progress, and plannmg report wdl be sent to the matemlty

director on a quarterly or semi-annual basiS



AnPendixV
__________ Hospital Monthly Tally Sheet

• otals fl) be tallyed TTWnthly from post-partum delwery record moJyr-----------

I

yes no

Yes No

2 Yes No

3

yes no

Yes No

I ~
.~~~

yes

6

yes

Yes

Yes

No

No

no

7 Yes No
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10 Yes No
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II

ROLEPLAY
SCENARIOS/ACTIVITIES/SKILLS

NORMAL LABOR II

•

o
o
o
o
o
o
o
o

PosItIOn change/movement
Massage/touch
Counter pressure/acupressure/knee press/double hlp squeeze
SuperfICIal heat/cold
Hydrotherapy
Vocalese/words/musIc!VIsualIzatIOn
Attention focusmg/eye contact/breathmg
Role model for spouse/partner/labor support person

•

II LABOR "CHALLENGES" and COMPLICATIONS

o Postenor posmon
o Prolonged latent phase of labor
o Prolonged actIve phase of labor
o Prolonged second stage of labor
o Decreased maternal pam tolerance
o Fetal heart rate changes
o Maternal a11Xlety/famlly anxiety

II
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FamIly-Centered Matermty Care

Training of Trainers
ClinIcal SkIlls ChecklIst· EVALUATION

Name ---------
Date ---------

ClImcal skIlls are performed when IndIcated, m a timely manner, correctly, safely, and WIth consIderation for
the women's understandmg, comfort, prIvacy and confidentialIty

Date

Client Number 1 2 3 4 5 6 7 8

DSUPPORTIVE· DIRECT CARE ACTIVITIES
a. PhySIcal comfort measures

1 Use cool cloths, warm compresses

2 ASSISts With shower

3 Lmen and underpad change for women s
comfort

4 Offer/encourage oral flUids

5 Posmon of comfort encouraged

6 Massage back or other body part

7 ASSlSt WIth ambulation

8 ReassurIng touch e g hand holdmg,
strokmg brow

b EmotiOnal Support

9 Reassurance, encouragement, praIse

10 Stay WIth woman [0 keep company

11 Laughter, jokmg, SOCIal chat

c InstructIon/InformatIon

12 Instruct/coach e g breathmg, relaxatIon,
pushmg

13 Give adVIse e g suggest technIques to
promote relaxatIOn, comfort

14 Instruct/coach partner/labor suppOrt
person m care

15 Explam, prOVide mformatIon e g progress
fetus

• 16 [xplam phySical fmdlngs e g exam fetal
position

d Advocacy

17 Support woman s deCISIOns

•



Date

Chent Number 1 2 3 4 5 6 7 8

18 Negouate wom1n s wishes with other team
members e g desire for natural childbirth,
family present

19 Facilitate presence of family/suppOrt
persons

I~I PHYSICAL EXAMINATION I
a Abdommal exam

b Fetal heart rate assessment

c Vagmal exam

d Enema and shave deferred

I~I LABOR PROGRESS CHALLENGE I
a Power

b Posmon

c Passenger

d PelvIs

e Psychological

e f PhysIcal ,
]g Intervention I

I

jeommrna
I

f~1 SECOND STAGE AND BIRTH I
a Posltlon

1 Smmg/seml slttmg

2 Standmg

3 Squattmg

4 Side-Iymg

5 Hands and knees

6 Lithotomy

7 Otherl:J1 MATERNAUINFANf ATIACHMENT
I(BONDING)

e a Skm-to-skm (keep mfant warm)

b Initiate breastfeedmg pnor to mfant care

c Facl!lt:lte maternal/mfant/hmllv att1chment

•



• •
Health Spending per Caplta

•
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CONCLUSION
Technologies
Spendlng

The CQUntrles with the greatest use of Obstetrlc
are associated with the highest Per Capita
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Ilealth Spending pel- Capita
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Conclusion: The countrIes WIth the greatest use of
ObstetrIc TechnologIes are assocIated wIth the hIghest
Pel- CalJita SIJelldulg.
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Chlldhood Immunization Rates

•
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CONCLUSION. The countries wlth the hlghest cost and the
greatest use of Obstetrlc Technologies are associated wlth the
poorest Immunization Rates
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Childllood Immunization Rates
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Infant Mortality Rate

•
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CONCLUSION. The countries with the highest cost and the
greatest use of Obstetric Technologies are not associate wlth
the best Infant Mortality Rates
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Infant Mo.-tality Rate
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• •
Effective Care in Pregnancy

and Childbirth

•

1 2 3 4 5 6

--...:\
'Is"-.

1. Beneficial
2. Likely BeneflClal
3. Both Beneficial and Adverse
4. Unknown
5. Unllkely of Benefit
6. Ineffective or Harmful



Effective ~are in Pregnancy
• and ChildBi~

- ..

•

2. Likely Beneficial

3. Both Beneficial and Adverse

4. Unkno,VIl

5. Unlikely of Benefit

6. Illeffeetive or Ilar.nflll



• •
Effectlve Care in Pregnancy

and Childblrth

•

-
~

.,c

CONCLUSION: The Ilterature reviews on Effectlve Care in
Pregnancy and Ch1ldbirth are contlnuously being updated and
the 1nformatlon lS dissemlnated In 4 ways



• Effeetive Care in Pregnaney
and ChildBirth

•

Conclusion: The lIterature reVIews on Effective Care
in Pregnancy and ChildBirth are contInuously beIng

• updated and the InfOrmatIOn IS dISSemInated In 4 ways



Obstetrlc Technologles

1 Obstetriclan Speclalty Care

2 Hl-Risk Maternity Hospltal Care

3 Cesarean Section

4. Pltocin

5 Fetal heart rate Monitoring

6. Continuous Epidural Anesthesla

CONCLUSION: The extenslve and routine use of Obstetric
Technologies in normal pregnancy has not been associated wlth
the best outcomes .

~-'

• • •



• Obstetric Technologies

I. Obstetrician Specialty care

2. Hi-Risk Maternity ~ospital care

3. Cesarean Section

4. Pitocin

• i. Fetal heart rate Monitoring

6. Continuous Epidural Anesthesia

Conclusion: The extensive and routine use of
Obstetnc Technologies In normal pregnancy has not been
assocIated WIth the best outcomes

•



• •
Netherlands

Nurse Midwife Care

•

Obstetrlcian Care

cesarean section

oxytocin use

5.9%

4.5%

16%

21.3%

perlnatal mortality 0 7% 0.7%

~

CONCLUSION' The routine use of specialized care lS assoclated
with more frequent interventions, but not with improvement
outcomes



• Netherlands

Nurse Midwife Care Obstetrician Care

• cesarean sectIon 59% 16%

oxytOCIn use 45% 213%

Pennatal Mortaltty 07% 07%

Conclusion : The routine use of
specialized care IS assocIated

wIth more frequent interventions,
but not wIth Improved outcomes

•



• •
Famlly Centered Maternity Care

1 Family Support

2 Famlly Informed Declsion

3. Ambulation in Labor

4. Breastfeeding emphasized

5 Newborn Rooming-in

•

oo::J)

c...

CONCLUSION The routine use of Family Centered Maternlty Care
ln all pregnancles has been associated with improved outcomes



• E'amily Centered Maternity Care

I. Family Support

2. Family Informed Decisions

3. Ambulation in Labor

•
4. Breast Feeding emphasized

5. Newborn Rooming-In

•

Conclusion: The routine use of Family Centered MaternIty
Care In all pregnancIes has been associated wIth Improved
outcomes.
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• •
SHARP The BirthPlace

San Diego, California

Family Centered Maternity Care

•



•

•

•

Sharp The BirthPlace

San Diego~ California



• •
USA

Birth Center

•

California Hospitals

~

~

routine care by
Obstetrician speciallst 5% 96%

cesarean section 13% 23%

hospital stay 1.3 days 2 2 days

low blrth weight 4.7% 5 9%

perinatal mortality .08% 1 1%

CONCLUSION: Family Centered Maternlty Care for all
pregnancies, together with selective use of Speciallzatlon and
Technology is associated with the best outcomes



•

routme care by
Obstetrician speclahst

• cesarean sectIon

IOspltal stay

low bJrthwelght

permatal mortalIty

USA

5%

13%

13 days

47%

08%

California Hospitals

96%

23%

22 days

59%

11%

Conelusio
Fam· Centered ~IaternityCare for all pregnancIes,
~ the selectIve use of Specialization and Technology

IS assocIated wIth the best outcomes

•



•
Family Centered
Maternity Care

•
Obstetric
Technologies

•

~
<--

CONCLUSION' The best outcomes are associated with the routine
use of Famlly Centered Maternlty Care together wlth the
selective use of Obstetric Speclallzation and Technology



•
Famil

Centere
Maternit

Care

bstetrie
echnologies

• Conclusion: The best outcomes are assocIated wIth the
routine use of FamIly Centered Maternity Care ami:: +vr vJ\ 1h
the selective use of Obstetnc SpeCIalIzatIon and Technology

•
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complication

uncomplicated

•
R1Sk Assessment

complicated

•

~

CONCLUSION. 10% of pregnancies
slgnificant Complications

are assoclated with



• Risk AssesslDent

•

• =COlllpliC«ltioll

IIIU·OIlIIJlic·u...·d

•
Conclusion: 10% of pregnancIes are assocIated wIth

sIgnIfIcant C:Olllltlit-.ttiollS
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complication

•
Risk Assessment

•

low-risk hi-risk

complicated

~
....."

uncomplicated

CONCLUSION- 75% of hi-risk patients are uncomplicated, and
50% of complications occur in patients who were low-risk



Kisli. AssesslDent
.. =complic"tioll

•

1111(·0111,_, ic·af (~d

Conclusion: 75% of HI-RISk patIents are uncomplIcated,
nd 500/0 of complIcatIons occur In patIents who were Low-RIsk



• •
Deflnition of Clinical Infection

•

~
~

CONCLUSION- When bacteria grow to exceed 100,000 colonies per
cc of fluld, or gram of tissue, clinical infectlon becomes
apparent - redness, heat, pain, fever, etc



•

•

•

Definition of Clinical Infection

Conclusion: When bactena grow to exceed 100,000
colonIes per cc of flUId, or gram of tIssue, chnIcalInfectIon
becomes apparent - redness, heat, paIn, fever, etc
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CONCLUSION: Whether or not bacterial contamination will
progress to a cllnical infection is dependent upon;

1. the numbers and virulence of the bacteria
2 a portal of entry
3 a suitable culture medium
4 host resistance factors



•

Conclusion: Whether or not bactenal contanunatlon
will progress to a clInical infectIon is dependant upon ;

•• the numbers and vrrulence of the bacteria
2. a portal of entry
3. a sUItable culture medium
4. host resistance factors

•



• •
Endocervical Contarnlnation

•

~
~

CONCLUSION The endocervix is routinely contaminated with
gram positive and gram negative bacteria



• Endocervical Contamination

•

•
Conclusion: The Endocervix IS routInely
contaminated wIth gram pOSItive and gram negatIve
bacterIa



• •
Effacement of Labor

•

~

~...

CONCLUSION- The cervical affacement of labor and rupture of
the membranes routinely contaminate the lower uterus and
amnlon with endocervical bacteria



•

•

•

Effacement of Labo.-

Conclusion : The cervIcal effacement of labor and
rupture of the membranes routInely contamInate the lower
uterus and amnIon WIth endocervIcal bactena



• •
Lower Segment C-Section

•

~
~

CONCLUSION: A lower segment Cesarean section performed in
active labor, routinely incises and sutures through tissues
contamlnated wlth Endocervical bacterla



•

•
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•
Conelusion : A Lower segment Cesarean sectIon
performed In actIve labor, routinely InCIses and sutures
through tIssues contamInated wIth EndocervIcal bactena



• •
Rupture of the Membranes and Labor

•

~
e'""'

CONCLUSION Rupture of the Membranes followed by more than 12
hours of labor, is routinely associated wlth contamlnatlon of
the amnlotic fluld and the fetus with EndocerVlcal bacteria
(especially Group B streptoccus)



• Ruptulee of the Memb.eanes
and Labor

•

Conclusion : Rupture of the Membranes followed b~
More than 12 hours of labor, IS routInely assocIated wIth
contamInatIon of the amnIotIc flUId and the fetus wIth EndocervIcal
bactena (especIally Group B streptoccus)



• •
Staff Encouragement

Family
Centered

Care

•

~
<to

CONCLUSION. More than 50% of women will choose to partlclpate
in the Famlly Centered Maternity Care Program
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• •
Family Support in Labor

•

\

-~

CONCLUSION. More than 95% of women will receive Family
Support in labor.
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• •
Decisions I I I

•

~

~

CONCLUSION- The Maternity Staff will assist families to play
an active In the Decisions about their Obstetric care
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• •
Ambulation in Labor

•

»
~

Concluslon. More than 60% of women will ambulate durlng most
of their labor
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• •
Breastfeeding

•

'""-~

Conclusion 80% of mother will begin breastfeeding in the
delivery room.
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.~ •
Rooming-In

•

)),.)
~

CONCLUSION: 90% of Mother will room-in with their baby during
thelr entlre hospital stay
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•
Conclusion: 90% of Mothers will

Room-In ~Uring theIr entire hospital stay.
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• •
Shaving

•

>3
,).)
~

CONCLUSION- Less than 5% of women will have a Perineal Shave
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• •
Anesthesla

•

,.,.,
<).,J

"V'

CONCLUSION. More than 70% of women will feel a sense of
accomplishment that they delivered their baby with awareness
and control, without Anesthesia
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• •
Induction of Labor

Pitocin

•

~~

CONCLUSION- Less than 10% of labors wlll be lnduced
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• •
Electronic Fetal Monltoring

•

~'6

CONCLUSION: Less than 40% of women will have continuous
Electronic Fetal Monitoring during their labor



•
bJJ
~..,.....(H0~.
~

~0~
(

•
co~Q

)

~U..,.....(~0~~UQ
)

,
(

~

•



• •
Cesarean Section

•

~
~

CONCLUSION. Less than 12% of blrths will be by Cesarean
Section
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• •
Vaglnal Birth after C-Section

•

~
:l:....

CONCLUSION- 80% of patients with a prior c-section will have
a Trial of Labor, and 50% will deliver vaginally
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•
Family Centered
Maternity Care

•

Continuous
Improvement Process

?

•

rJ
't

CONCLUSION Reports on Family Centered Maternity Care wlll be
used to evaluate and modify the program.
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Maternity Care

Fanlily Centered

•

•

Conclusion : Reports on FamIly Centered
MaternIty Care wIll be used to evaluate and modify the
program

•
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HISTORY OF THE FAMILY·
CENTERED MATERNITY CARE

PROJECT
• 1994 USAID and Ukraine MOH cooperative

agreement
• Overall objectIve provide 3 year

comprehensive Reproductive Health program
In Ukraine

• Onglnal emphasis on family planning
• FeMe added per request of Ukraine providers
• MotherCare provides FCMC component

OVERALL GOALS OF USAIDI
UKRAINE REPRODUCTIVE

HEALTH PROGRAM
• Improve Quality of

reproductive health services

• Improve access to
reproductive health services

Page 1
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OVERALL GOAL OF FAMILY·
CENTERED MATERNITY CARE

PROJECT

• Integrate FCMe philosophy
and practice into the maternity
care services of Ukraine

GOALS OF THE FCMC
TRAINING OF TRAINERS

• Create a core group of FCMC
trainers

• Develop action plans for
integration of FCMC into each
training site

• Develop training strategies for
use in each training site

Page 2
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•

GOALS OF THE FCMC
TRAINING OF TRAINERS

• Commitment to
implementation of FCMC
demonstration projects at the
trainers institutions

• Develop strategies to reduce
barriers to FCMC practices

• Maintain Technical Working
Groups to oversee the project

EVALUATION OF MATERNITY
CARE SERVICES

• Chalmers et al review maternrty care studies
mternatlonally for
• efficacy of study
• effectrveness of particular maternrty care

practice
• Maternrty care practices are classified as

• beneficial
• likely beneficial
• trade-off beneficial vs adverse effects
• unkown effectiveness
• unlikely beneficial
• meffectlve or harmful

Page 3
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•

EVALUATION OF MATERNITY
CARE PRACTICES

• PublcatJOns
• Chalmers,1 et al (eds) (1989) Effective Care

In Pregnancy and Childbirth Vol 1&11,
Oxford Umverslty Press Oxford

• Enkm,M et at (eds) (1995) A GUide to
Effective Care In Pregnancy and Childbirth
Oxford Umverslty Press Oxford

• The Cochrane pregnancy and childbIrth
database (regularly updated electronic
database of reviews)

• Umted Kingdom uSing Chalmers to review
and change current maternity care practices

BENEFICIAL PRACTICES

• Emotional and psychological support dunng
labor and birth

• Maternal mobility and choIce of position In
labor and bIrth

• Free mobIlity during labor to augment slow
labor

Consistent support for breastfeedmg mothers

• Unrestncted breastfeedmg

Page 4



•

•

•

LIKELY BENEFICIAL

• Midwife care for women wIth no serious risk
factors

• Antenatal classes for women and their
partners who want them

• Respectmg women's choIce of companions
durmg labor and birth

• Respecting women's choice of place of birth
• Presence of a compamon on admIssion to the

hospItal
• Glvmg women as much informatIon as they

deSIre

LIKELY BENEFICIAL

• To relieve pam m labor
• maternal movement and posItIon change
• counter pressure
• superfIcial heat or cold
• touch and massage
• musIc and audio-analgesia
• attention fOCUSing and dIstraction

• Woman's chOice of positIon for second stage
of labor and lor glvmg birth

• Encouraging early mother-mfant contact

Page 5
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BENEFICIALJLIKELY
BENEFICIAL

• Beneficial
• fetal aCid-base assessment as an adjunct

to fetal heart rate momtorlng 10 labor

• Likely beneficial
• Selective use of ultrasound
• Trial of labor after prevIous lower-segment

cesanan section

TRADE-OFF BETWEEN
BENEFICAL AND ADVERSE

EFFECTS
• ContinUIty of caregiver for chHdbeanng

women
• Formal systems of risk scoring
• Routine early ultrasound
• Continuous electromc fetal momtorlng plus

scalp sampling versus IOtermrttent
auscultatIon dunng labor

Page 6
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UNLIKELY BENEFICIAL

• Routinely involving physIcians/obstetricians
In the care of women dUring pregnancy and
childbirth

• Not involving obstetricians In the care of
women with serious risk factors

• Routme withholdmg of food and drink from
women In labor

• Routine intravenous infusion In labor
• Restriction of slblmg visits to babies m the

hospital

INEFFECTIVE OR HARMFUL

• Routme enema In labor
• Routme pubic shave In preparation for

delivery
• Electromc fetal momtonng without access to

fetal scalp sampling dUring labor
• Routine episiotomy for birth
• Routrne use of the lithotomy position for the

second stage of labor

Page 7
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•

INEFFECTIVE OR HARMFUL

• limitation of suckling time for breastfeedmg
babies

• Routine restriction of mother-mfant contact

• Routine nursery care for babies In the
hospital

IMPACT OF ULTRASOUND

• POSITIVE IMPACT Selective use for speCifiC
Indications during pregnancy IS likely
beneficial

• NEGATIVE IMPACT Safety has not been
convlcmgly established and routme use In
pregnancy has not been shown to imporove
fetal outcomes

Page 8
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•

IMPACT OF CONTINUOUS
ELECTRONIC FETAL

MONITORING
• POSITIVE IMPACT Effective m detectmg

specific fetal compromised conditions

• NEGATIVE IMPACT Has not Improved overall
fetal outcome, interpretation of fetal heart rate
tracmgs open to wide Variation, and has
slgmflcantly mcreasedthe rates of both
cesarian sections and operative vagmal
deliveries

IMPACT OF INCREASED
CESARIAN SECTION RATES

• POSITIVE IMPACT Cesarian sections are hfe
savmg for uneqUivoca/mdlcatlons such as
placenta previa and transverse he

• NEGATIVE IMPACT Cesarian sections
Increase maternal and mfant morbIdity rates
and elective repeat cesarian section without
trial of labor stili practiced

Page 9
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•

IMPACT OF EPIDURAL
ANALGESIA

• POSITIVE IMPACT Pain relief for women
during labor and birth

• NEGATIVE IMPACT Increased use of
oxytOCin and Increased risk of cesarian
section and operative vagmal dellvenes

IMPACT OF OXYTOCIN
STIMULATION

• POSITIVE IMPACT OxytOCin use to augment
labor with premature rupture of membranes
may subsequently reduce the rate of infection
and when accompamed by ammotomy,
oxytocin use can reduce morbidity In cases
such as post-datlsm

• NEGATIVE IMPACT HyperstlmulatlOn may
lead to reduced fetal oxygenation and
induction of labor with oxytocin Increases the
mCldence of neonatal hyperbilirubinemia

Page 10
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MCH TRENDS:SWEDEN

• Health care access for all

• Pnmanly hospItal bIrths

• IMR IS 5 9/1 000 live bIrths (ranks 3rd)

• Boasts a very high rate of prenatal VISItS
(average 14 per pregnancy) conducted by
mIdWIves

MCHTRENDS:NETHERLANDS

• Health care access for aU

• About one-half midwIfe-attended bIrths

36% of all bIrths at home

• IMR IS 70611000 live bIrths (ranks 10th)

• Offers chOIce of birth sIte

• Utilizes national fisk assessment cnterla fOi
determination of type of provider and sIte of
care

Page 11
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MCH TRENDS:UNITED
KINGDOM

• Health care access for all

• Midwife-attended hospital births

• IMR IS 7811000 live births (ranks 17th)

• Undergomg major evaluation and reVISion of
their current MCH practices

MCH TRENDS:UNITED STATES

• Inadequate access to health care for a large
portion of the population

• Prrmarlly hospital births, 5% midwife-attended

• IMR IS 92211000 frve births (ranks 24th)

• High use of technology with high cesanan
section rates

• In the midst of a major health care reform for
both policy and proVIsion of care

Page 12
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INSTITUTIONAL BARRIERS TO
FCMC

• Regulations/policies which contradict FCMC
practices

• Admmistratlve concerns
• compliance with nattonaVoblast

regulations

• provider/staff response
• consumer response
• facility Impact

• costs

PROVIDER BARRIERS TO
FeMe

• Comfortable with known practices

• Reluctant to change current practices

• Resistant to accept effectiveness of certam
practices which challenge current beliefs

Page 13
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CONSUMER BARRIERS TO
FeMe

• Lack of knowledge about safety

• Lack of trust for new medical procedures!
policies

• Lack of expenence with or questlonmg of
medical care practices and providers

EVOLUTION OF FeMe
PRACTICES

• Women's movement with attention to birth
practices

• Increased consumer awareness of impact of
medical care practices

• Chalmer's text and others questlonmg
legitimacy of current practices

• Peer reviewed studies evaluatmg current
accepted standards of practice and blrth
technology
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INSTITUTIONS AND MEDICAL
CARE PROVIDERS

• Improved outcomes for mothers and babies

• Lower Infection rates

• Personal Job satisfaction

• Cost efficiency

• Improved provider-client relations

BENEFITS OF FeMe: WOMEN,
INFANTS AND FAMILIES

• Clinical safety

• Promotion of family attachment (bonding)

• Personal and family satisfaction

• Increased maternal serf esteem, autonomy
and control
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AMBULATION IN LABOR

WOll1en randolllized to the atnbulatory
group

• significantly shorter labor
• significantly less use of analgesia
• significantly less fetal heart rate

abnormalities

•

~,,'"
\.."-

(n=34)

Flynn, A.M., et ai, British Medical Journal, August 26, 1978
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EATING & DRINKING IN LABOR

• Provides hydration & nourishOlent
• Reduces stress
• Provides cotnfort

•

'>lJ
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Ludka, L.M. & Roberts, C.C. , Journal of Nurse-Midwifery,
38(4); 1993
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FASTING IN LABOR

•
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• Based on tradition rather than current
scientific research

• May result in dehydration and ketosis
• Doesn't ensure an empty stolllach

Enkin, M. et al (1995)
Ludka & Roberts (1993)
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SHAVING

•

-
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• Evidence does not support as decreasing
infection

• COll1proll1ises integrity of skin
• Causes itching and burning as hair

grows back
• Humiliating procedure

Mahan, C. & McKay, S. Contemporary OB-Gyn,
November, 1983
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ENEMA

• Does not prevent fecal contanlination
• Does not effect infection rates
• Do not use soapsuds
• Routine use not justified

•

-'"

Mahan & McKay, (1983)
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ELECTRONIC FETAL MONITORING

•

vi
~

Continuous electronic fetal tnonitoring

• significantly increased caesarean sections
BUT

• did not itnprove perinatal outcotnes

Prospective clinical trial of 34,995 women

Leveno, K.J. et ale The New England Journal of Medicine,
315;1986
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EPIDURAL

•

\j'J

~

• significant increase in risk of caesarean
•section

• significant increase in risk of instrulUent
delivery

• more effective for pain relief

Morton, S.C. et aI, Obstetrics and Gynecology, 83(6), 1994
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•
EPISIOTOMY

•

\t:
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• Routine episiotolTIY does not decrease
traullla

• Predispose to extensions into rectal
sphincter and rectal lTIucosa

• Does not deter future pelvic relaxation

Thorp, J. & Bowes, W. American Journal of Obstetrics and
Gynecology, 160(5) 1989.
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SKIN - TO - SKIN CONTACT

• wartnest babies - earliest skin-to-skin
contact

•
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• coolest babies - no skin-to-skin contact
(p < 0.001)
(n=51 dyads)

Fardia, ].A., Journal of Nurse-Midwifery, 25(1), 1980



• •
MATERNAL - INFANT BONDING

Extended contact for mothers & infants

• greater soothing behaviors

• significantly more eye contact and
fondling

•

\f'l
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(n=28)

Klaus, M. et ale New England Journal of Medicine, 286(6),
1971
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BREASTFEEDING

Breastfeeding within the first 2 hours after
birth increases the duration of
breastfeeding compared to delayed initial
feeding ~ 4 hours.

•

\J"..
\

Enkin, M. et ale A Guide to Effective Care in Pregnancy
and Childbirth, 2nd edition, 1995
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VISITATION RESTRICTIONS

•
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• Restricting visitation not supported as
infection prevention

• Visitation of sibling does not effect
infant colonization rate

Enkin, M. et ale A Guide to Effective Care in Pregnancy
and Childbirth, 2nd Edition, 1995
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~ ESSENCE OF EFFECTIVE POSTPARTUM
CARE

• Treat mother as responsible adult
• Give accurate and consistent

inforfilation
• Let her make own decisions
• Support her in those decisions

Enkin, M. et al. A Guide to Effective Care in Pregnancy
and Childbirth, 2nd Edition, 1995
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• •
The Adult Learner

•

\;j.
~

Learns best when:

-the format is interactive

-there is recognized relevance to his/her
role



• •
The Adult Learner

•
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~

Has responsibility to:

-to actively participate in learning

-to adequately prepare

-to accept responsibility for learning

-to communicate with faculty



• •
Adult Learning Techniques

•
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Audio-visual aides: tape, video, overhead
Role Play

Demonstration
Small group work

Case Studies
Team teach

Large group work
Discussion
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•

Frustration

CHANGE

Persistence

Flexibility Inaction

• Realistic



• Insider

•

Advantages Disadvantages

OR

•

Outsider

Advantages Disadvantages
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Lewin's Stages of Change

Stage I

UNFREEZING

• create disequilibriulll

• avoid extrelTIes
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Lewin's Stages of Change

Stage II

MOVING

• provide environment
conducive to behavioral
change

• rewards - external /
internal
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Lewin's Stages of Change

Stage III

REFREEZING

• Stabilize change

• Positive feedback

OR

• Constructive criticislTI

• Ongoing evaluation
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REINKMEYER'S
Model of change

7 Stages

• Develop need & desire
• Develop change

relationship
• Clarify problem /

objective
• Examine routes, goals,

•actIons
• Intentions to Actions
• Stabilize
• End change relationship



•

•

•

Restraining Forces

CHANGE

Driving Forces
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RESISTANCE

• Costs

• Status Quo

• Threat perceived

• Fear of failure
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RESISTANCE

Positive Effect

• Forces clarity of
purpose
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CONFLICT RESOLUTION

• individuals or groups
• reflects value system
• lack of clarity
• open honest dialogue
• tnediation / confrontation
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EVALUATION

Validate
for

• internal community

• broader comtnunity
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EVALUATION

Techniques

• Written questionnaire or
survey

• In-person interview
• Pre- and Post-tests
• Focus groups
• On-site review
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QUESTIONNAIRE
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INTERVIEWS



•

•

•

PRE- AND POST-TESTS
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FOCUS GROUPS



•

•

•

ON-SITE REVIEW
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FOCUS GROUPS

Purpose

• Discuss specific topic

• Open-ended manner

• Facilitator necessary



•
FOCUS GROUPS

Method

• Facilitator - led

• May be audio or video
• taped

• Open-ended questions

OR

• Topic directed questions

•
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CONSUMER INVOLVEMENT

Purpose

• Evaluate need from
consumer perspective

• Increase identification
with change

• Guide effectiveness &
alterations
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CONSUMER INVOLVEMENT

CON

(negative)



•

•

•

CONSUMER INVOLVEMENT

Pro

(positive)
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EVALUATION

Program Monitoring
"How to Proceed"

• Determine goals &
objectives

• Describe how program
"should" work

• Decide on type of
evaluation

• Decide on level of
llleasUretnent

• Identify indicators to
measure

(Bertrand, J., 1995)
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EVALUATION

Selection of Indicators

• Availability of data needed to
nleasure indicator

• Amount of time allotted to
the evaluation

• Financial support available

• Donor agency requirenlents

(Bertrand, J., 1995)



•

EVALUATION

Purpose

• determine if project goals
achieved

• evaluate effectiveness
• influence future plans


