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Objective To evaluate the safety of home births in North Ainanvolving direct entry
midwives, in jurisdictions where tipgactice is not well integrated into the healthcare
system.

Design Prospective cohort study.

Setting All home births involving certified professionaidwivesacross the United
States (98% of cohort) and Canada, 2000.

Participants All 5418 women expecting to deliver in 2000 supedby midwives with a
common certification and who planned to deli@ehome when labour began.

Main outcome measur es Intrapartum and neonatal mortality, perinatahsfer to
hospital care, medical intervention during labtweast feeding, and maternal
satisfaction.

Results 655 (12.1%) women who intended to deliver at hevhenlabour began were
transferred to hospital. Medical interventrates included epidural (4.7%), episiotomy
(2.1%), forceps (1.0%yacuum extraction (0.6%), and caesarean secti@d3these
rates were substantially lower than for low risk W&men havindpospital births. The
intrapartum and neonatal mortality amangmen considered at low risk at start of
labour, excluding deatlt®ncerning life threatening congenital anomaliess W.7 deaths
per 1000 planned home births, similar to risksthreo studiesf low risk home and
hospital births in North America. No mothelied. No discrepancies were found for
perinatal outcomes independentlidated.

Conclusions Planned home birth for low risk women in North Aimausing certified
professional midwives was associated with |loraézs of medical intervention but similar
intrapartum and neonatalortality to that of low risk hospital births indlUnitedStates.



Despite a wealth of evidence supporting plannedenhbirth asa safe option for women
with low risk pregnancies? the settingemains controversial in most high resource
countries. Viewsire particularly polarised in the United Stateghwaterventionsand
costs of hospital births escalating and midwivesivedwith home births being denied
the ability to be lead professionatshospital, with admitting and discharge privilege
Althoughseveral Canadian medical societieand the American Publidealth
Associatioff have adopted policies promoting or acknowledgfiegviability of home
births, the American College of Obstetriciamsl Gynecologists continues to oppose it.
Studies on home birtave been criticised if they have been too smadkcturatelyassess
perinatal mortality, unable to distinguish planriemm unplanned home births accurately,
or retrospective with theotential of bias from selective reporting. To tachesassues
we carried out a large prospective study of plartm@adebirths. The North American
Registry of Midwives provided a raopportunity to study the practice of a defined
population oflirect entry midwives involved with home birth assadhe continente
compared perinatal outcomes with those of studiésworisk hospital births in the
United States.

The competency based process of the North AmeReayistryof Midwives provides a
certified professional midwife credentiplimarily for direct entry midwives who attend
home birthsincluding those educated through apprenticeship.t&getpopulation was
all women who engaged the services of a certgrefessional midwife in Canada or the
United States as th@rimary caregiver for a birth with an expected dztdeliveryin
2000. In autumn 1999, the North American Regisfriylmwivesmade participation in
the study mandatory for recertificatiand provided an electronic database of the 534
certified professionahidwives whose credentials were current. We coath602 othe
midwives (94.0%); 32 (6.0%) could not be locatewtighemail, telephone, post, or
local associations, 82 (15.4%) hetdpped independent practice, and 11 (2.1%) had
retired. Wesent a binder with forms and instructions for thelg to the409 practising
midwives who agreed to participate.



Data collection

For each new client, the midwife listed identifyimjormationon the registration log
form at the start of care; obtaineformed consent, including permission for the riiie
becontacted for verification of information after eawas completend filled out a
detailed data form on the course of care. Ettelge months the midwife was required to
send a copy of thepdated registration log, consent forms for newntl, andompleted
data forms for women at least six weeks post paffanconfirm that forms had been
received for each registerelient, we linked the entered data to the registnatlatabase.
We reviewed the clinical details and circumstarafestillbirthsand intrapartum and
neonatal deaths and telephoned the midwivesonfirmation and clarification. To verify
this informationwe obtained reports from coroners, autopsies, spitals orall but four
deaths. For these four, we obtained peer reviews.

Validation and satisfaction

We contacted a stratified, random 10% sample, ef 8@0 mothersncluding at least
one client for every midwife in the studyhe mothers were asked about the date and
place of birth, anyequired hospital care, any problems with care hiedth statuef
themselves and their baby, and 11 questions ohdégatisfactiorwith their midwifery
care.

Flow chart for mothers using certified professional
midwives, 2000

Data analysis

Our analysis focused on personal details of thentdi reasorfer leaving care prenatally,
the rates and reasons for transbenospital during labour and post partum, medical
interventionshealth and admission to hospital of the newbormother fronmbirth up to
six weeks post partum, intrapartum and neomatatality, and breast feeding. We
compared medical interventioates for the planned home births with data frorthbi
certificatedor all 3 360 868 singleton, vertex births at 37ek& or morgestation in the
United States in 2000, as reported by the NatiGeater for Health Statisti¢8 which
acted as a proxy foramparable low risk group. We also compared meditatvention
rates with the listening to mothers surveynational surveyeighted to be
representative of the US birthing populateayed 18-44. Intrapartum and neonatal death
rates were comparedth those in other North American studies of aiste500 birthshat
were either planned out of hospital or comparatudissof low risk hospital births.



A total of 409 certified professional midwives fraaross thé&nited States and two
Canadian provinces registered 7623 wombase expected date of delivery was in 2000.
Eighteen of thd09 midwives (4.4%) and their clients were excluftech thestudy
because they failed to actively participate and deaidechot to recertify or left practice.
Sixty mothers (0.8%) declingzrticipation. The figure provides an overview dfyw
womenleft care before labour and their intended plackih atthe start of labour.

Characteristics of the mothers

We focused on the 5418 women who intended to dedivBomeat the start of labour.
Table 1compares them with all wome&rho gave birth to singleton, vertex babies of at
least 37 weeksr more gestation in the United States in 2000 g to13 personal
and behavioural variables associated with perimigtalWomen who started birth at
home were on average oldef a lower socioeconomic status and higher edutatio
achievemeng@nd less likely to be African-American or Hispathan womeitnaving full
gestation, vertex, singleton hospital birthghie United States in 2000.

Table 1 Characteristics of 5418 women planning home binthis certified
professional midwives in the United States, 2000pgared with all singleton,
vertex births at37 weeks' gestation in the United States, 200Quéahre
percentages unless stated otherwise

Transfersto hospital

Of the 5418 women, 655 (12.1%) were transferrdub&pitalintrapartum or post partum.
Table 2describes the transfeascording to timing, urgency, and reasons for teans
Fiveout of every six women transferred (83.4%) weradfarrecbefore delivery, half
(51.2%) for failure to progress, paglief, or exhaustion. After delivery, 1.3% of meth
and 0.7%of newborns were transferred to hospital, most comynformaternal
haemorrhage (0.6% of total births), retained pléec@h5%), or respiratory problems in
the newborn (0.6%). The midwit®nsidered the transfer urgent in 3.4% of intended
home birthsTransfers were four times as common among primysaveomer{25.1%)
as among multiparous women (6.3%), but urgent teasswere only twice as common
among primparous women (5.1%) as amandfiparous women (2.6%).

Table 2 Transfers to hospital among 5418 women intendomgédbirths with a
certified professional midwife in the United Stat2800, according to timing,
urgency, and reasons



Medical interventions

Individual rates of medical intervention for homehs wereconsistently less than half
those in hospital, whether compareith a relatively low risk group (singleton, verte87
weeksor more gestation) that will have a small perceataighigherisk births or the
general population having hospital birfkeble 3. Compared with the relatively low risk
hospital groupintended home births were associated with lowessraf electronitetal
monitoring (9.6% versus 84.3%), episiotomy (2.1%sue33.0%), caesarean section
(3.7% versus 19.0%), and vacuum extractib6% versus 5.5%). The caesarean rate for
intended home birthgas 8.3% among primiparous women and 1.6% amongpardus
women.

Table 3 Intervention rates for 5418 planned home birthesnated by certified
professional midwives and hospital births in thatebh States

Outcomes

No maternal deaths occurred. After we excluded &billbornswho died before labour
but whose mothers still chose home biating three babies with fatal birth defects, five
deaths wermtrapartum and six occurred during the neonatabgdgseéox). This was a
rate of 2.0 deaths per 1000 intended home biFtms.intrapartum and neonatal mortality
was 1.7 deaths per 10@Qv risk intended home births after planned bresdrel twins
(not considered low risk) were excluded. The rasidt intrapartunand neonatal
mortality are consistent with most North Americindies of intended births out of

Table 4 Combined intrapartum and neonatal mortality ird&s of planned out of
hospital births or low risk hospital births in NlerAmerica (at least 500 births)

Breech and multiple births at home are controveesieong homéirth practitioners.
Among the 80 planned breeches at home there two deaths and none among the 13
sets of twins. In th@94 births (12.8%) in which the baby was born unviater, therevas
one intrapartum death (birth at 41 weeks, five ylayslone fatal birth defect death.

Apgar scores were reported for 94.5% of babie€1had Apgascores below 7 at five
minutes. Immediate neonatal complicatiorese reported for 226 newborns (4.2% of
intended home birthsilalf the immediate neonatal complications concemesgiratory
problems, and 130 babies (2.4%) were placed imélo@ataintensive care unit.

Health in first six weeks post partum

Health problems in the six weeks post partum wepented foi7% of newborns. Among
the 5200 (96%) mothers who returnedtfa six week postnatal visit, 98.3% of babies
and 98.4% of mothergported good health, with no residual health proid. At six
weeks post partum, 95.8% of these women werebsétist feedintheir babies, 89.7%
exclusively.

Outcome validation and client satisfaction
Among the stratified, random 10% sample of womamntacted directlypy study staff to



validate birth outcomes, no new transterospital during or after the birth were
reported and no nestillbirths or neonatal deaths were uncovered. Mi&hsatisfaction
with care was high for all 11 measures, with ovEQeportinghat they were extremely
or very satisfied. For a subsequleinth, 89.6% said they would choose the same
midwife, 9.1% anothegertified professional midwife, and 1.7% anothgretypf
caregiver.

Women who intended at the start of labour to halerae birthwith a certified
professional midwife had a low rate of intraparimad neonatal mortality, similar to that
in most studies of lowisk hospital births in North America. A high degref safetyand
maternal satisfaction were reported, and over 87#6athersand neonates did not
require transfer to hospital.

A randomised controlled trial would be the best wayackleselection bias of mothers
who plan a home birth, but a randomisedtrolled trial in North America is unfeasible
given that evein Britain, where home birth has been an incorgeatgtart othe

healthcare system for some time, and where coaperiaimore feasible, a pilot study
failed 3! Prospective cohort studiemmain the most comprehensive instruments available

Our results for intrapartum and neonatal mortadity consistewith most other North
American studies of intended births ofihospital and studies of low risk hospital birth
(table 4. A meta-analysisand the latest research in Britdi?? Switzerland®and the
Netherland®' have reinforced support of home bifesearchers reported high overall
perinatal mortality in a studyf home birth in Australid qualifying that low risk home
births in Australia had good outcomes but that higk birthsgave rise to a high rate of
avoidable death at homi@Two prospectivstudies in North America found positive
outcomes for home birth#*but the studies were not of sufficient size to jev
relativelystable perinatal death rates. None of this evidanc&udingours, is consistent
with a study in Washington State basedith certificates That study reported an
increased riskith home birth but lacked an explicit indicatiohppannedlace of birth,
creating the potential inclusion of high risiplanned, unattended home birth%.

Our study has several strengths. Internationalk/ane othe few, and the largest,
prospective studies of home birdlpwing for relatively stable estimates of riskirim
intrapartumand neonatal mortality. We accurately identifiedHs planneét home at the
start of labour and included independent verifaatif birth outcomes for a sample of
534 planned home births. W@btained data from almost 400 midwives from acthes
continent.

Regardless of methodology, residual confoundingoofparisonbetween home and
hospital births will always be a possibilifomen choosing home birth (or who would



be willing to be randomisead birth site in a randomised trial) may differ iommeasured
variables from women choosing hospital birth. Faraple, womerhoosing home birth
may have an advantageous enhanced helibeir ability to give birth safely with little
medical interventiorOn the other hand, women who choose hospital bigi havea
psychological advantage in North America associati¢l nothaving to deal with the
social pressure and fears of spousaatives, or friends from their choice of birtlapé.

Our results may be generalisable to a larger contsnahdirectentry midwives. The
North American Registry of Midwives waseated in 1987 to develop the certified
professional midwiferedential—a route for formal certification for mitvesinvolved in
home birth who were not nurse midwives and who daome diverse educational
backgrounds. Thus the women who chosieecome certified professional midwives
were a subset of th@rger community of direct entry midwives in NoAlmerica whose
diverse educational backgrounds and midwifery jwraateresimilar to certified
professional midwives. From 1993 to 19@8ing an earlier iteration of the data form, we
collected largelyetrospective data on a voluntary basis mainly fobract entry
midwives involved with home births approached tigtothe Midwiveslliance of North
America Statistics and Research Committe@ the Canadian Midwives Statistics'
Collaboration. This earliampublished data of over 11 000 planned home bsttlosved
similardemographics, rates of intervention, transfersopltal,and adverse outcomes.

As with the prospective US national birth centredst® andthe prospective US home
birth study?® the main study limitatiowas the inability to develop a workable design
from which tocollect a national prospective low risk group ospital birthgo compare
morbidity and mortality directly. Forms for vitsdatistics do not reliably collect the
information on medicaisk factors required to create a retrospectivetakbirthgroup
of precisely comparable low risk*® and hospital dischargeimmary records for all
births are not nationally accessibide sampling and have some limitations, being
primarily administrativeecords.

One exception, and an important adjunct to ounstwas Schlenzka&gudy in

CaliforniaZ In this PhD thesis, Schlenzka was dblestablish a large defined
retrospective cohort of plannadme and hospital births with similar low risk ples,
becauséirth and death certificates in California includeendedplace of birth and these
had been linked to hospital dischaatpstracts for 1989-90 for a caesarean section study
When theauthor compared 3385 planned home births with &6ldw riskhospital

births, he consistently found a non-significandwerperinatal mortality in the home

birth group. The results wecensistent regardless of liberal or more restrectixiteriato
define low risk, and whether or not the analysi®lnedsimple standardisation of rates

or extensive adjustment fall potential risk variables collectéd.

An economic analysis found that an uncomplicategina birthin hospital in the United
States cost on average three tim®snuch as a similar birth at home with a mid{ife

an environmenihere management of birth has become an econoredicai, and
industrial enterprisé& Our study of certified professiomaidwives suggests that they
achieve good outcomes among lask women without routine use of expensive hospita
interventionsOur results are consistent with the weight of ppasiresearcbn safety of
home birth with midwives internationally. Thesidence supports the American Public
Health Association's recommendafitmincrease access to out of hospital maternity car



servicesvith direct entry midwives in the United States. Yéeommendhat these
findings be taken into account when insurersgoekrning bodies make decisions about
home birth and hospitglivileges with respect to certified professionatiwves.

Categories of intrapartum and postpartum deaths (n=14) among 5418 women
intending at start of labour to deliver at home

Intrapartum deaths (n=5)

Term pregnancy, transferred in first stage, goodapse discovered with artificial
rupture of membranes hrospital

Term pregnancy, breech transported in second btagrise of decelerations,
delivered during transport

Term pregnancygreech, transport after birth at home

Term pregnancy, 41 weefige days. Subgaleal, subdural, subarachnoid
haemorrhage. Nietal heart irregularities detected with routinemtoring. Apgar
scores 1 and O

Post-term pregnancy at 42 weeks thtags, nuchal cord 6X and a true knot
Neonatal deaths (n=9)

Lethalcongenital anomalies (n = 3):

Dwarf and related anomalies

Acrocallosakyndrome

Trisomy 13 Other causes (n = 6):

Term pregnancygverage labour. Apgar scores 6/2. Transported iratedy, died
at!Zhours of age in hospital. Autopsy said "mild mettigbertrophy of the
pulmonary arterioles which suggesissible persistent pulmonary hypertension of a
newborn or persistefgtal circulation...some authorities would argus tk a SIDS
and others disagree based on the age. Regardifzsd, sufferedhypoxia and
cardiopulmonary arrest"

Term pregnancy, Apgar scoi®4.0. Suddenly stopped breathing at 15 hours af|age
Died affive days in hospital, sudden infant death syndrome

Term pregnancyiransport at first assessment because of decelesatupturef
vasa previa before membranes ruptured, caesaretionsedied in hospital two
days after birth

Term pregnancy, Apgacores 9/10. Baby died at 26 hours. Sudden infeathd
syndrome

Post-ternpregnancy, 42 weeks two days age based on clidatalas motherot
aware of last menstrual period and refused ultrag@phyOne deceleration
during second stage, which resolved with positivenge. Apgar scores 3/2. Brain
damage associated with anoxiaby died at 16 days

Term pregnancy. Mother and baby transpottdabspital because mother, not
baby, seemed ill, but both dischargéthin 24 hours. Mother, not baby, given



antibiotics by physiciaa few days after the birth for general sicknesfyBa
readmittedrom home at 16 days because of nursing problerad,at 13ays of
previously undetected Group B streptococcus

What isalready known on thistopic

Planned home births ftow risk women in high resource countries where
midwifery iswell integrated into the healthcare system arecatsal withsimilar
safety to low risk hospital births

Midwives involvedwith home births are not well integrated into tkealthcare
system in the United States

Evidence on safety of such hobighs is limited
What this study adds

Planned home birthgith certified professional midwives in the Unit8tates had
similar rates of intrapartum and neonatal mortabtyhoseof low risk hospital
births

Medical intervention rates f@tanned home births were lower than for planned low
risk hospitabirths
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