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Y Hutton E., Reitsma A., Simioni J., Brunton G., Kaufman K., “Perinatal or neonatal mortality among

women who intend at the onset of labour to give birth at home compared to women of low obstetrical

risk who intend to give birth in hospital: a systematic review and meta-analyses,” EClinicalMedicine.
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Karen Edmond, et al., “Does facility birth reduce maternal and perinatal mortality in Brong Ahafo,

Ghana? A secondary analysis using data on 119 244 pregnancies from two cluster-randomised
controlled trials”, The Lancet, .vol 7, ISSUE 8 (August 2019).
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®n the systems where medicine still has a strong monopoly hold over childbirth and refuses to
integrate midwifery, and the state enforces that monopoly instead of women’s human rights, the result
is that more babies die -- Wayx, JR, et al. 2010. “Maternal and Newborn Outcomes in Planned Home
Birth vs Planned Hospital Births: A Metaanalysis.” Am J Obstet Gynecol 203: 243.e1-8.
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Oxford Learner’s Dictionaries (Help ) (@ signin )

Dictionaries v Grammar v Word Lists v Resources w

English ~

0] Definition of nursing noun from the Oxford Advanced American Dictionary

nursing noun

/'narsin/
N All matches
[uncountable]
nurse noun
the job or skill of caring for people who are sick or injured nursing home noun
We're crediting * a career in nursing
.
you3001LS * nursing care Nearby words
toreach the , ) .
. * the nursing profession nou
right customers q prof nursery rhyme noun
with Google (@ see nursing in the Oxford Advanced Learner's Dictionary nursery school noun
Advertising. Check pronunciation: nursing nursing noun

nursing home noun

nurture verb

Unlock this offer Google Ad ¢
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nurse verbh

nursed; nursing

Definition of nurse (Entry 2 of 3)

transitive verh
rto nourish at the breast : SUCKLE

1

&

b

a7

b

b

c

' to hold in one's memory or consideration

»to take nowurishment from the breast of

» to care for and wait on (someone, such as a sick person)

:to attermnipt to cure by care and treatment

tto manage with care or economy

/{ nursed the business through hard times

Hfnursed a 1-0 lead

: to promote the development or progress of

1o take charge of and watch over

/1 nurse a grievance

da

: to use, handle, or operate carefully so as to conserve energy or avoid injury

or pain

ff nurse a sprained ankle

: to use sparingly

: to consume slowly or over a long period

f1 nurse a cup of coffee
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e 59384 - ] 1 xe;
pagubersent, puwpiveliss 5 ajoute 1 Te.dy
- storkage en liane Onefirive 7

Definition of nursing in English;

nursing

Pronunciation {7) S narsiNG/ / narsin/ =

i

- into Spanish

The prafession or practice of providing care for the sick and infirm.
‘not enough people are entering nursing’

+ More example senrences

ADRJECTIVE

1 (pf @ mother) breastfeeding a haby.
‘nursing methers need to replace lost fluids’

X - =y o g e S~
+ More examoie zermences

These K
11 (af 3 baby) feeding at the breast, Phrases

‘this medicine has not been reported to cause problems in nursing babies’

fal

+ More examplie sertences
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nursing

;
e

~ English

nurse verb (PERSON)

[T]
to care for people who are sick or cannot care for themselves
hecause of injury or old age:

» After my mother’s operation, she stayed with us for a while until we
nursed her back to health.

55

[T]

If you nurse an injury, you rest it to help it get better:

+ Robert stayed home today, nursing a bad back.

[Cefinition of nurse from the Cambridge Academic Content Dictionary © Cambridge University Press)
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I. generally healthy;

Il. age 20 to 39 years;

ll. nonobese (ie, prepregnancy body mass index <30 kg/m?);

IV. term singleton pregnancy;

V. vertex presentation;

VI. No medical or obstetric conditions that increase the risk for serious intrapartum or

postpartum complications as defined by reasonable and generally accepted criteria.
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e For multiparous women, there were no significant differences in adverse perinatal
outcomes between planned home births or midwifery unit births and planned births

in obstetric units.

e For multiparous women, birth in a non obstetric unit setting significantly and
substantially reduced the odds of having an intrapartum caesarean section,

instrumental delivery or episiotomy.*

N7y nipinn 181,405 7xwna 11 2016 mwa 7w 07 nunann nipT 3.5

NI 0'NRan (Mon TNk oy OECD-n n1rm K0 78w 11980 nniv? 92% v

99% ,2"NIXY NnITa XYW X9 NWYNN K77 DT'Y7 0'1n) 0o o't ixavn

NNNNXN DIYN NNWYA .X9N 79'0 NiT7nn 92%-2a1 o'2in 'Naa 0170 Nipn'nnn
N7 ,n'man a7 0mnron NI Ay L'oNT DI NNYN 0'YIN 7Y TN DN
NNX N'RI9Y NIWYNA NINSY 1IN 7R D'WID 2N .0DIN L, N'RI9 NIV
N'RI9 NRWNN W' AR NI nexnna nim? 600,000-> 3imn ,nn0Maa a1t
AT'ON WINTX ,M0'7 NINY ,NANNYD D' DT DMNgn YW anim ayeo 7700

.(Y"n nN) nMiIormox

NN’ .NT70 70N N7 AnTIn IR IR WINGR N NITnn vl - nona
D'NINAN W'Y .(D"NP7 IR P 971W) nvwdon T nvxian nim'7on 11%-2 ,nkm

(WHO) m%iyn nixman [aax Tiya .nnnnxn 0awn 15- 2 n'onaT % omopn

Kurinczuk. Birthplace in  England Research Programme | NPEU. https:// *

www.npeu.ox.ac.uk/birthplace.

106



yxmnn Mo'pn NN e ,oTink 15 %y a X7 omon o'niman 'y D ynn
21N 0M0'PN D'NINYIN Y'Y 11011 0N 071N "N .0TINK 22 KN N10M] anNa
.(2005) n7yni o'TINR 25 4

,07IN .711'N71 OX7 NIN'0AY7 AIRT? |I¥IN NYan 0'71Inn N2 NT77 DNEYn NETYNn
INI9ON 7TINN .NDNON NI'R NT? 202 NT?7 NINIAY 1N [12'02 WK (101 11'K 19'Nin
NIT?2 NIRNN 9w R N AT n'wnd wone 217y 'wan qian D nan N1 v
[N D NXTI D'7IN N2 MT7N D'WIN 2N .NdIoNn NP9 AT NoSM1 ,071yn 'anna

L7011 (M0 DY DRNA YR AY LD7INE N ANIAN XD AT TN TN D NINkn

.0'"710 N2 NT'7 17D NNV NIDINA NN DT

I7'R1 RT2I'D 2y N T2 1D NN AT DNNRn 28 7w NT7IR-KuN CTIYE NRT
D2NNN .00 1A AT A 1 DT DA AT 2 YTan s XY TR 1y
N2V DNALVXAN N NT72 NIYA0 NITY7 7W DUNR'RD DININ DX N2I07 D1vYN
,D"IRNITN DN DIT'? X' NX7ANn mNnn Dp'oa LN NIm? W nintua
X'D D'7IND N2 ATHYY DY 010" DIY 'R 'YTAN |92 ,0N1%7) .0MPIAN D'A'09{70ND

AN aniva
Non disease

IT nMaona ©.axioY 'vman Ixvaa 2002 mawa nawxa? axin Non disease awimn
nNNN NI'PY NN ,NIPT? DRI NRTE ,N7NN DNTAM DR AT720 M0 D namn

.(jet lag) noy"1 n2'w W' ,0"'OY9YY

JINIDN 219'00 AVWN'AY? 710" X7 2T 7' DA A7NND NYTAIN Q' 2TV AINNN

DXV .91 DN IX N7NNY7 NNIYR I'RY NRIY NI2'0N D'RON7 D19 DY D'WIN D LN
VI¥A7 NIDN'N L,NONK (W7 07107 012190 X N29IN X7 N'RIDT NIDWNN 17'9X1 N19N

JINRI9N NIDYNN N2ANNN N'RIDT DY N2IIDNA X7 N'RIDT NIITXND

NIITXYN9Y? N'Wav NT7 NO9IN NI'R D'WI T7"7 D'DNOoIN D'R9NY DTN (122"l
DNIN XIY 07X D'YIY DY NWA0 KD A71V90 - 'Wao XN AT 70N NNIoN
70N AWKRD 110N DTN 7NN IR 0 Y KON ,NT FIY7 LRXE PIINNE NND)

.XTM2A 'YL |9IN] MXYN yNnn nT7N

Scarf, V. L. et al. Maternal and perinatal outcomes by planned place of birth among women
with low-risk pregnancies in high-income countries: A systematic review and meta-analysis.
Midwifery 62, 240-255 (2018).
0INVI'RN NN WA NN ;Smith R In search of ‘non-disease Br. Med. J. 324: 883-885 (2002). °
[https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1122831 :nxan

107


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1122831/

NWUIN? 190" XO9NN 12Y 'TII0AX a¥n7 axan "Riv1 7219'0" nThn *7nn nnman
AXIMN DN KX 7V19D .0'71IN N1 DAL AT YW Nwao n71ye D A ninwn ny'any
NNNNXRN DAY PRI 0172 X721 DT90 170N a1 N1 'R "Nnnnn axim" 7w nysin
00191 D'T7'"'N O'RON TADI 7702 O'RON T DAL DN Y'Y DMIvnwn Y
N1 NNNN DINY 9011 DD NNAIT N'MIAN N'RIDIN NP'0PI9N L,Y'NoN X7 |DIXA

QTN )2 X7 R LRID 719100 NTY7 NI D'Y7IN M2 NITY7A NNAIA NTRI9T NIDWWNNYT

NP 7 TINA VYIN 190N D'? DAY NNAN2 DN 1R 7701 '91017'9 KIN N'YaN vIIv
NIPRNY TIKA TIKN 2T 0N .0 2N TN X7 .07 1'702 0'n 17'9X IR D'Ya9)
727N D NY7am nnin NNt NN 11 12TN QWK LNIRT K7 .N'Wa0 T2 0'ao)
NT 72T w191 ,07IXE .ATY7N 7NN O'RINKD D'ANIAN 7Y NTRI9T NNN7WN YWy
2V N1an MIvT1 Nipnl o'l NYA7 TN '70N2 NIvnn N7apa nam nt'on? D

NT'? 19 2V AN 0772 DNTTNA DNIY'YA D07 D'NINT YINA (12D ,ANRI9N VIX7N
D712 NIdIMNINNA X' 7RIWA NIRRT DNIMND - NIY XD DNRD DT 79 N'ao

niiw 28) mn? 197 - n orrnn oMaw 7w onim? non'nn  (PNM) n'n71'%2 20 nnimn
PNM ) mT% 20 nnmn W'y .nT70 ANK7 MwIing om' nyay nntnoni (In7viny
NIN 78w T 20 Anmnn W'y nim? 1000 yimn o'mnn Y9on? on'nn (rate
Y'Y .NNIMNY71E ARINNT YIT [12'0 DA KIN X 7I'Nn NTY7 2pwn .071y2 0'DININN
nipi'N? ona 293 9 xin 01 1,000-7 nnnn 77wna 01700 NI QP2 ANIMNN

.N7uni1 01a 2500 7w 7pwna o170

INIDN 719'0 1NN

-7V DRI7'OI DN IX N7NN M7 AN wnn IX N2IN 7¢ 27299 N1 'RIv 7190
7¢ ITIPON IX INIXMI] NYAI9N D' [7N7 [I'01 AN NI LNmTRY? axnn Navn
N71won xwmi "nwa" nnnn NIk NTY Nwao T DT AR 79 npna .0TRN
'NNTAENTYN )'70N2 NIKATZ N1 K7 0197 .1I91a DN N7y NRE 7N AR (NTMD)

JNIDN 719'0D

7NN XD AT LPY RIDN NIITXND NI'R N'WWAL NT'Y7 XIS 7190 DI'N NYaL T

NI DT T2V NN YIron DA LNRID NIZYWO 2AWNT7 D710 DR RN P71 WAL

JMNIDN 7190 nilNN 'K N'WaL N1

D790 NIRRT 'R DNON RXE NN 'YIRD [N DYNoN 1AW )1Y7NNn R NTY
NTTI NT70 NIMTENN .P'nnl ANMS 7w 20N "y onan R ATY7n )70na
NIX NIINNN NINXYN ,NiN'907 N'oN' PII'NN WX 7w DI7'Mnl Np'nnn ,NN'MSN NIYXNN]

N7 Nd7In nNTN2 YIDNN DN YMY 1YY 7NN X DAYTY NI XN 0Opznn

108



LY WNINAW DYO 701 .AT'919'NN NUIAN 'YI0'0RIND [ININ NWI9NN NNXIND (DM'Y)

NXINA 21NN 9NTI )21 DXPNN 1MYN 10

7¥ NN @7N7 T non 199D 1dN IWRIWI NAIvn (0NN IR DNMO - DTN A%

noinn (DIMOWY |'Vn) MM 7797 DIIA YN7N .OXN 7¢ DNN IRIX 7V YNI71 IR 7@ noa
NTTNI NN'MON , 0NN IXRIX 7Y DP'NAE AN NIXD JDIRX?I NNYWNYT ONIn IRIX DX

.o'minxa np'nnnt L, (n"o 10-> - nivaxx 5 7w ann% Ty) niyaxxa

DA 7'NNN7 D'7D' D'YAIMD DAY 1PN YA AYR NR'NRNl ANMon N7'NN
,NT7N NYNna NTY7 7'nNn%? 120 710 pinn A1 2% 170na nivaxx 4-3 7w nn'moa
,(00) 7wal 7inn ,NIMS DN RIX DTN 79 [IWXRIN 27w 9102 .DNTIN DT YA
['2 wn? 70 0T 2% YW waimn p7Nn .wn 27Un 'NNn DMy IR NIRT 19010 WNK7I

N7W DR'0AT DTN W 'woIN NaxXNn? DXNNA L0 17'OKI NIYYWYT NIZT 190N

NIN MK AR71 DNM9Y7 TV DNN NI 7Y NNl N9 DY 7'NNN - [IWRIN 27Wn
NOIINY NTRO X'N N'VI07N NTRON - N'VIV7 NTRD NA'VPR NTRO7I N'VIV? NTROT 7'7N)
14 - na170 731, nivw 20 7y 27y K7 1T NTRD NIRY D'9¥N -NNDAN 7¥X) NIYY 190N
NN91 X7 |"TY NN X , 0NN IRIX 7Y AP'nnl DAY W' IT ATRD 1700 .(hivw
N'0I0V7N NTRONN JWNN - NA'VPR DTS .(NNM9] NINTPNN X777 n"0 2 TV 7w nn'Mo)
5-3 ¥ DN'MDY NOTAM NLA'VPKR NTRD ,2AN7 .NINNONNN 2¥PA 17N N'VPRN NTRDY

.NN'M91 N'ON' NN NINTPNN NoIxn n"o 5 7w nnmon 7nin .n"o

nNipy 7Y y19'wn 11 27wn ,N¥RNN 279 0% 'nn 3-7 npnd n'opRn NTRON
Q10 NXRIP? NOKRN) A'X70PR-NTIE NI 7ITAN 'Y RN DNMM9 N1'Nan N9
- N7 73N ,nywa n"o 1.2 A ANMON QX ,NNDAN XKW X' NN L (NNMoN

N0 NT77 InTN9 W AT Nnipy AR .nvw? n"o 1.5

Phase of —
Fetal descent maximum
slope

Deceleration
phase
F Second
irst siage \ stage

Acceleration
phase
Cervical dilatation DILATATIONAL]

DIVISION
PELVIC

PREPARATORY DIVISION DIVISION

2 4 6 8 10 12 14
Time (hours)

109



TMIX 7Y ApTN NYWINNA DI"9INAN DY DX AT ‘7191 D'van N7 27w jyn? 1w
V1 NN MY T 7Y DNIND 2NN QN ATYN 7w Twn A% 17002 .aRix wnony
711NN WK DIZ'A NIYXAR] DTN NN 27WUN NINTPNN .OXN 7¢ NIN'Y1 IR NIXN? T
crowning owa Da yITn ax¥n ,(wnn o179) +5 11 (wnn onm) -5-n 7nn ,n11's07 n'on'

D770 N7YN NN9a X¥N1 7NN WX Y ("N nf2aaxn n'7'ninn)

11NN 7Y INKRXY DY D'NON WD 27N L1912 IXY D INKNI IR RXI' 711NN 79 1IWURD
D'O¥N NN 7K 77D |9IKA NIYY 27 NITTIA NIMY 2 |WN) 0T 27w .07190 1IN

LDYYTY - T 78R 712NN IR TYEAR'M NNMSn D' NyY 7w Dim'oznY

2v gy yx¥a? prrmn 7Y a7 nprmnl T pRn 2w DifTgn nT'7n Dvin

1707w D'WANQ AXIND NW'RN 7Y ARN T DI7WA DIRYY? D1'Y T NIf2 T NIvian

The Stages of Labor & Birth
in a Vaginal Delivery

Head Floating Before Engagement Engagement, Flexion, Descent Further Descent, Internal Rotation  Complete Rotation, Beginning Extension

Complete Extension Restitution (External Rotation) Delivery of Anterior Shoulder Delivery of Posterior Shoulder

(5) (6] (7] (6]

7¢ Q19D (1) ;NW'RN [AX2 UKD NI00ANN (X) Ni77D 2172 pinn 7w a0 nivin
D M 21NN URY DT (2) AR NIAYY7 e D 17w TR N 97D 71NN UKD
(7) ;(01219) 'NN DXY NX 11T FTD 711'NIN WK 7W nYI00pR (T) ;NN URIN 11'0
Qnon NX'Y' (D) ;NT7N N7'NN2 DDA A¥N? DTN PN WRY 7Y 21N 11n'o

JIMINKRD QNN DR (1) ;nmTpn

RN IX 719'0 X771 2INXY L'WAL [DINA DIYNINN 2T'72 DITIYSa 75 . 1'aT

AN IR DTN T 7Y NNl pinn 7w 1100 7an .1on 72an imn piinn nTion
2OWUN N9IPN N7'NNN LIMKA PIINN NTI90 0V NIpT 15-0 IR 01 2% .atun Ny

.ONN Y TN

110


https://he.wikipedia.org/wiki/%D7%A6%D7%95%D7%90%D7%94
https://he.wikipedia.org/wiki/%D7%A0%D7%A9%D7%99%D7%9E%D7%94

-10 -

NIDTYNNA AN DN WAL *70N2 nyxXann NAeTe AT D a7y w7 amsn n

JNRI9N 7190 IX NNIDN

NIT7 1NN " anwn I DRN N2IVY 0" NTYY Y'mn nINan Twn DT Dign
N'9AINA NIF NANE 2AN7 AtAN NITT N T Mewa% o qma o nTh? na

NT2M N1Y ARIYNA AT ATN? NI

D'7IN N DT - @ e NT'N N2 N

NT72TNANT? e na

DY) N'RID NIWYNN N7101 XALH'YAD Y700 X' NWA0 AT 2-D-Nan

2 MmN 270" JIMn Aaxam IMyT NN XN LA 'DNd ,Ta01N "My DA D YN
[

[N D'w 7w N NIT72 0DNIMN DRAI7RANT DTN 7W M n A2pnt nimrran

NT'72 NT77 0'DI'0Y7 N [12'02 NWIRY TWONYT 'K VITA D20 'K LD-7V . [1D'oa

.NNO5YnNn 1171 17 DNDI NRNNA q1ND ATl NIT?7I' N'22 IX AN N N7 Nwao

NIN'VIN DX [N Z19'0N NX [N N7'Tan N2 NT'Y NXINN QY NN YT 07,37 1avn
219'0 N'97 NWIAN" D IMYT NN AN NN '9N9 VI DIMN )2 OX AN DTN Y
NTIP9 9"y D7 NwIIM NI'RY M7 ,NIYONN RIS 719'0 NI'R N'YAL NT7a DTN
[2071 yIXjmin TIN™ YiIad7 1221 N'Wav nT'7a NI N7 ,0'R9NN NTIR9 IR NIT7 N
N1 IX N NTYA NYav nTY .0'0a DIV 'R IT NP7 ,TIadn a "o niTre
AN (12'0 DY X7YW NNDINND NNX V1 VIXPAN TIN' W7D Nyhaoa ndIND DAk DT

T T

,7UN% D .0™INN N2 AT AWNRN N NDION NI'R )N [12'0Q D'l YK N NTY
9% “.LANCET nxI1972 Wi TARI'N IN'W2 NINNKX? DOYISY 17NNN 1NA |91 D71y
[NaN 1I'¥2 07720 'REL,NIE DDA DR 0TI 79 nNimnnl ARIZNNN NIy pnnn

YoM 719'0 TN TN TID9WKR IR ARMNN 7W DAYN NINDYA IR TN 7Y 129K

Hutton, E. K., Reitsma, A., Simioni, J., Brunton, G. & Kaufman, K. Perinatal or neonatal mortality among ’
women who intend at the onset of labour to give birth at home compared to women of low obstetrical
risk who intend to give birth in hospital: A systematic review and meta-analyses. EClinicalMedicine 14,

.(2019) 59-70

111



-11 -

DN IT NNA0N2 .0'7IN N2 AT 2% N2 NTY7 2 77N NINMY j1'on DX YN DMpINN
7720 75 IN¥n X971 ,NMNXR7Y NIYIAYN NY2TR 170020 nTY0 Nt iy jin'on NX IpT

JINIAPN 2 2777 IN '00'000

'1T>IN2 D'7IN N7 YINN AT D NYT NN VIV NN '9N9 Ta01N MY STV NRT
NNAON :|IAd ,NIDNIN NIFRIST NINA0A N2 NNONY |1 N790N NNA0N NINND NI NTY
'MI] D'TAIYY D'XOND .0NN 'A¥n? NN NTNENTAYN ,07T 722 ,0'12'01 719'07 nilrn
JIPNAM NIKRI9T NIT'A' AdINA N77100 DN'N NRI9T NNAoNA TIAY? 172710 1K 0'7IN
7701 DTN NIRMAY (10N Llow risk - ma 12'0a Nirvav niT'a D T? W 07N
UNIN YIN? DTN DInY 70 1'" 0NN NNt DTN 71222 YK W'Y YT KIN
NT'722 NT'M TR NTAY? Nan o viron .0Y7Iin N7 yinn NT77 ma ‘o nIm
MITXN9 DY K77 N'Wao a7 770 2N '9 2V N1 AT%% 79010 vIro n'n Nwao

JIRION

NN NWa0 NT7a NTAY? NTM -2 NN YIron D NN 'dNo iv IMyT NN
-790n 'on™ |NanI N NT'? YIX'A? NIXNAN TIWN NI'NAN 0'0 7V NIRTE,"XI9N 71910"
NIN UXIN NN NN '9N9 NaY DAY Myua NAm D 1In0 X L, TIdN Da "oion
YIATN .N'WA0 NT'72 NIT' T2y N0 yiron ninnei nTn 'nn? awp X947 rmnpon

)21 Yann )2 7V ,NRI9N VIXZNYT K71 TIV'OoN YIXPN? NRYY NIT?'' D 27NN

NI0N2 N'RI9T VAN NTIEI NN 1AND1 N NT'77 D'RINYT NIYANN NIXNAN TIYNA NIFNIN
IVaj71 ;70 DWY .T2%72 1M1 |12'02 NINXNN [INN 0'WA -7V 1YXaN' N N7 D n'oan?
ni7nnn NI7a10n 0'wl NI770N N NITY YIXA? T Dfinn NIKN2AN Tivn NiFnana
.DNN2 NZ7¥ W'y NXY? IX NN (D ,HIGH RISK niaa (1'0a 0'wa I nNimn NiMind
N2 NT7N NIT7' 0'YI NNAYNT7 NIKNAN TN NI'NINa 0'01ISnn 07750 )27 nnim
['RI N'WA0 DT DT DT AN TRV INAY VIl vaina 1T 0'TN'7n D' 071NN N7

D721 X190 719'0 Nzoonw M7 NN NX 1907 1O DN

NN [I'RI NIENAM Nd'NANIE TIY'o NI7ZIYD [1'n 0172 N1 "T'-7Y niyxannn ni7iysn
'R K Mot nn Ik TN % e 00 Ynna nTirn w7 oo 7100
DINNY W' D |"¥X ,NT WWPN .0T72 DT Nd'MNI TIv'o NI7IY9 OX D NI'RI9T NI7IYD
T2 NIFNY D717V NVIYO D719 75 NONK LNIPRI9N NI7IYD A1 TIV'o NI7IYS |2 7122 17
TI'RIDN  NWIXPN [121 1'KY 12T ,TA72 KON T2V YXANNT NA'NY N'RIDY N71YO

J'n1anti

112



-12 -

2T DI'R N'YAL AT 170N NpNno NIT'M T-9Y NIT e if7n ndmnn ,2'9Y
'YAUI 'RNXY 91X NYNINAN NT77 npnim ni7iys ox D "RI91 NIR'ol |INaX Ni7ys"

NYNN Q1 D'72y9mn NINRN 'T-7Y

[IN2X" DN YIrolr nxy M7 75 X7 "Rio0 190" ninn f71ye 7 X7 D Ty e
VI'oN NX 0'D9IN DI'X NIT?"NN 7W "YwdNNI 0700 12K ;)57 Nnima "D"RIo nnawnl
YI'o XIN NIT?7'Mn T2y N0 yrron JRi1o0 719'0"7 n'wao a1 nimar? -y nan
A2 .AT7N YIXAY? DTAXYN AMIND DX 0MA7 NTY7 Y107 NN Ao ' nin
DU7M'UDIND D'NINN DX NT2'7 NREn% XN NT72 NTan 7w pvn TRONn T

DTN 9 0 a7rren 17nnn Nk NYWoR'Y 7Y
n1>'0Y

2va 17'N1 evidence based medicine - A'NX D'NIM D'RONY X'N NNINN NO'ONN
NT NIPNA L, NWIXZAN 'MIANY .I'0dl N"7IW TN INX D'NAM NIT?2'n1 TIV'on NIYVIXN
.N"N1 M7 yinn M 1o NI'Yvav NITY? yixxa NAIvY 'ynwn-Tn XIn evidence-n
719'0 NN 1'R1ETA72 TIYV'ON DINNA RIN AR NIT22 NIT2r7 NI 1=y NN vron
NIV NP NNV NIT?IP N IK DT D22 N'wa AT D ORI DZNRn L'RI9N

NI 0D'WNIAa D' NAIT Al N1 v IN@

~\
07-07-2020

113



-13-

D'onon NN'vn

Odent, M. et al. Active versus expectant management of third stage of
labour (multiple letters) [4]. Lancet vol. 351 1659-1660 (1998).

Keulen, J. K. et al. Induction of labour at 41 weeks versus expectant
management until 42 weeks (INDEX): Multicentre, randomised non-
inferiority trial. BMJ 364, (2019).

Kurinczuk. Birthplace in England Research Programme | NPEU.
https://www.npeu.ox.ac.uk/birthplace.

Scarf, V. L. et al. Maternal and perinatal outcomes by planned place of
birth among women with low-risk pregnancies in high-income countries: A
systematic review and meta-analysis. Midwifery 62, 240-255 (2018).

Tabrah, F. L. et al. Baromedicine today--rational uses of hyperbaric
oxygen therapy. Hawaii Med. J. 53, 112-115,119 (1994).

Planned home birth - UpToDate. https://www-uptodate-com.assafh-
ez.medlIcp.tau.ac.il/contents/planned-home-birth?search=home
delivery&sectionRank=2&usage_type=default&anchor=H8&source=machi
nelLearning&selectedTitle=1~150&display_rank=1#H8.

Hutton, E. K., Reitsma, A., Simioni, J., Brunton, G. & Kaufman, K.
Perinatal or neonatal mortality among women who intend at the onset of
labour to give birth at home compared to women of low obstetrical risk
who intend to give birth in hospital: A systematic review and meta-
analyses. EClinicalMedicine 14, 59-70 (2019).

114



12 NOO)

AN22 QUMY 9PNN0N PHYN
The Lancet *N990 nyn

116 "y



EClinicalMedicine 14 (2019) 5970

Contents lists available at ScienceDirect

EClinicalMedicine

ECllnlcalMedICIHe Published by THE LANCET

journal homepage: https://www.journals.elsevier.com/
eclinicalmedicine

Research Paper

Perinatal or neonatal mortality among women who intend at the onset of
labour to give birth at home compared to women of low obstetrical risk
who intend to give birth in hospital: A systematic review and meta-
analyses

Eileen K. Hutton®”*, Angela Reitsma®, Julia Simioni®, Ginny Brunton®, Karyn Kaufman”

2 Department of Obstetrics and Gynecology, Faculty of Health Sciences, McMaster University, Hamilton, Ontario, Canada
b Midwifery Education Program, Faculty of Health Sciences, McMaster University, Hamilton, Ontario, Canada
€ EPPI-Centre, Department of Social Science, UCL Institute of Education, University College London, United Kingdom

ARTICLE INFO ABSTRACT
Article History: Background: More women are choosing to birth at home in well-resourced countries. Concerns persist that
Received 14 March 2019 out-of-hospital birth contributes to higher perinatal and neonatal mortality. This systematic review and
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meta-analyses determines if risk of fetal or neonatal loss differs among low-risk women who begin labour
intending to give birth at home compared to low-risk women intending to give birth in hospital.

Methods: In April 2018 we searched five databases from 1990 onward and used R to obtain pooled estimates
of effect. We stratified by study design, study settings and parity. The primary outcome is any perinatal or
neonatal death after the onset of labour. The study protocol is peer-reviewed, published and registered
(PROSPERO No.CRD42013004046).

Keywords:
Home childbirth
Low risk birth

Perinatal mortality Findings: We identified 14 studies eligible for meta-analysis including ~500,000 intended home births.
Neonatal mortality Among nulliparous women intending a home birth in settings where midwives attending home birth are
Systematic review well-integrated in health services, the odds ratio (OR) of perinatal or neonatal mortality compared to those

intending hospital birth was 1.07 (95% Confidence Interval [CI], 0.70 to 1.65); and in less integrated settings
3.17 (95% CI, 0.73 to 13.76). Among multiparous women intending a home birth in well-integrated settings,
the estimated OR compared to those intending a hospital birth was 1.08 (95% CI, 0.84 to 1.38); and in less
integrated settings was 1.58 (95% CI, 0.50 to 5.03).
Interpretation: The risk of perinatal or neonatal mortality was not different when birth was intended at home or in
hospital.
Funding: Partial funding: Association of Ontario Midwives open peer reviewed grant.
Research in Context: Evidence before this study Although there is increasing acceptance for intended home birth as
a choice for birthing women, controversy about its safety persists. The varying responses of obstetrical societies to
intended home birth provide evidence of contrasting views. A Cochrane review of randomised controlled trials
addressing this topic included one small trial and noted that in the absence of adequately sized randomised con-
trolled trials on the topic of intended home compared to intended hospital birth, a peer reviewed protocol be
published to guide a systematic review and meta-analysis including observational studies. Reviews to date have
been limited by design or methodological issues and none has used a protocol published a priori.
Added value of this study Individual studies are underpowered to detect small but potentially important dif-
ferences in rare outcomes. This study uses a published peer-reviewed protocol and is the largest and most
comprehensive meta-analysis comparing outcomes of intended home and hospital birth. We take study
design, parity and jurisdictional support for home birth into account. Our study provides much needed infor-
mation to policy makers, care providers and women and families when planning for birth.
Implications of all the available evidence Women who are low risk and who intend to give birth at home do not
appear to have a different risk of fetal or neonatal loss compared to a population of similarly low risk women
intending to give birth in hospital.\

© 2019 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license.
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1. Introduction

Birth has become the most common reason for hospital admission
in well-resourced countries impacting healthcare costs [1]; however,
it is unclear if hospitalisation for birth alters neonatal outcomes for
women at low obstetrical risk. A small but growing number of
women begin labour with the intention of giving birth at home [2]
and research among this self-selected group consistently reports
reduced obstetric interventions [3,4]. There is uncertainty however,
whether this reduction in maternal interventions comes at the
expense of neonatal wellbeing. In 2015, for example, two high-profile
studies of out-of-hospital (home) birth reported contradictory find-
ings regarding perinatal mortality and morbidity [3,4].

Acceptance of home birth as a choice for women is increasing [5],
but controversy about safety persists. Quality evidence regarding out-
comes associated with place of birth for low-risk pregnancies is
urgently needed to inform parents, maternity care providers and pol-
icy makers. Because individual studies are underpowered to detect
small but potentially important differences in rare outcomes, and
randomised controlled trials are not feasible and do not contribute to
these findings, a Cochrane review on this topic urged a careful system-
atic review and meta-analysis of cohort studies be undertaken to eval-
uate outcomes of intended home birth [6]. Using our peer-reviewed,
published, registered protocol [ 7] (PROSPERO, http://www.crd.york.ac.
uk, No.CRD42013004046) we undertook this systematic review and
meta-analyses to determine if low-risk women who intend at the
onset of labour to give birth at home are more or less likely to experi-
ence a fetal or neonatal loss compared to a cohort of similarly low-risk
women who intend at the onset of labour to give birth in hospital.

2. Methods

Methods reported previously in our published protocol [7] were
followed and are described briefly here.

2.1. Search Strategy and Study Selection

The search included studies from 1990 onward and was com-
pleted on April 11, 2018 using Embase, Medline, AMED, CINAHL, and
the Cochrane Library. Terms either as keywords or subject headings
included: home delivery, home birth, home childbirth, and home-
birth. Reference lists from review articles and all included studies
were crosschecked. Two reviewers independently selected studies
for full review if they had comparison groups of women who were at
similarly low-risk for birth complications, as defined in the study
under review, and who were intending either to give birth in hospital
or home; cohorts were defined by the intended location of birth
rather than the actual location of birth; intention for a home birth
was determined or reconfirmed at the onset of labour; parity was
accounted for; and the study accounted for missing cases.

2.2. Data Collection

Two reviewers independently collected data from the included
studies using a detailed data abstraction form, compared their find-
ings and reached consensus. Missing information was requested
from authors of included studies as necessary. Whenever possible,
findings were reported by parity sub-groups.

Because they answer somewhat different questions, we categorised
studies into one of two study designs to reflect the assembly of birth
cohorts. In all cases the comparison group included women intending
hospital birth and deemed to be at low obstetrical risk. Studies
designed to determine the safety of home birth in actual practice,
included all intended home births in a given time frame, regardless of
whether they would be considered eligible for home birth according to
local standards. These ‘pragmatic’ design studies answer the research

question: “Do women who intend at the onset of labour to give birth at
home experience a higher or lower incidence of fetal or neonatal loss
compared to women at low obstetric risk who intend at the onset of
labour to give birth in hospital?” Other studies focused on outcomes of
place of birth among women who met local selection standards for
home birth thus assuring that only those of low obstetrical risk were
included and answer the question: “Do women who intend to give
birth at home and who meet their local eligibility criteria for home
birth at the onset of labour experience a higher or lower incidence of
fetal or neonatal loss compared to women who would have been eligi-
ble for home birth but intend at the onset of labour to give birth in hos-
pital?” The latter study design may have resulted in the exclusion of,
for example, any twin births or breech births that may have been
intended and occurred at home, but that were not supported by local
standards. We termed studies of this design ‘within standards.’ We
stratified all analyses by study design in order to address both research
questions. In addition, in order not to compromise power to find small
differences, we conducted sensitivity analyses for all outcomes without
stratification as described in the Sensitivity Analyses section below.

We hypothesised a priori [7] that the degree of support for home
birth and home birth care providers within the health care system where
the study was carried out would act as an effect modifier of the relation-
ship between intended place of birth and birth outcomes [8]. We termed
this context for home birth, described in detail elsewhere, as a ‘well-inte-
grated’ versus ‘less well-integrated’ home birth environment [9]. A well-
integrated setting was described as a place where home birth practi-
tioners: are recognised by statute within their jurisdiction; have received
formal training; can provide or arrange care in hospital; have access to a
well-established emergency transport system; and carry emergency
equipment and supplies. Less well-integrated settings were those where
one or more of these criteria are absent. Studies were categorised by an
independent team of researchers [9] based on information found within
the study, from the study's author via a questionnaire [9] about the con-
text of care at the time their study was undertaken, and from secondary
publications such as policies or statements regarding home birth in the
country where the study took place (Table 1).

2.3. Outcome

Our primary outcome is any perinatal or neonatal death after the
onset of labour. If a study reported these data both including and
excluding malformed infants, to minimise categorisation bias we used
data that included malformations in the primary analyses. Secondary
outcomes include perinatal morality (defined as stillbirth after the
onset of labour or death to 7 completed days) and neonatal mortality
(defined as death between 0 and 28 days of a live born baby). Where
possible, we report perinatal mortality and neonatal mortality sepa-
rately; and mortality rate excluding malformed infants. Additional
neonatal outcomes included neonatal resuscitation, Apgar scores of
less than 7 at 1 min and less than 7 at 5 min, and admission to a neona-
tal intensive care unit (NICU). Definitions used by the authors for neo-
natal resuscitation and NICU admissions were recorded.

Because free standing birth centres cannot be considered to be a
home or hospital setting, data from these out of hospital birth centres
were not included. For studies that had more than one hospital com-
parison group, outcomes for the hospital groups were combined, pro-
vided that women in the groups being combined met eligibility
criteria. If data for some or all outcomes could not be combined, we
chose the comparison group most likely to minimise confounders;
where the women were most like women choosing home birth, and
the care providers were most like those providing care at home.

2.4. Risk of Bias

Our study eligibility criteria ensured that the observational studies
included in the review had a control group, used an intention-to-treat
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Studies eligible for systematic review of perinatal and neonatal outcomes, stratified by degree of integration of home birth within the health care system and by study design.

Type of integration into health system

Well-integrated Less well-integrated

Study design

Pragmatic Halfdandottir [27] Blix [30]
(includes all women who intend home birth at onset of labour) Hutton [28] Lindgren [31]
Hutton [3]
Janssen [21]
Janssen [22]

(includes only women who meet criteria for birth at home at ibset )

van der Kooy [29]
van der Kooy [19]
Wiegers [24]
Brocklehurst [23]

Davis [20]
de Jonge [25]
Hermus [26]

Pang [18]

Within standards Hiraizumi [32]

Homer [33]

approach (analysed by intended place of birth at the onset of labour),

2.5. Synthesis of results

and controlled for parity. Study quality was assessed using The Newcas-

tle Ottawa Quality Assessment Scale for Cohort Studies (NOS) [10]. Risk
of publication bias across studies was assessed through inspection of

inverted funnel plots for the primary outcome [11].

Meta-analyses were conducted using the ‘metafor’ package in R
statistical software version 3.3.1. Log odds ratios (OR) and corre-
sponding sampling variances for each study were calculated using

Unique records identified

n= 4506
Excluded after preliminary screening
(titles and abstracts)
n= 4362
\
Retrieved in full text
n= 139
Excluded after assessment of full text
n=118
Eligible for systematic
review on planned place
of birth
n=23
Excluded due to duplicate data
n=2
“|  Did not report on infant outcomes
n=4
Eligible for systematic
review of infant
outcomes
n=17
Data not available for meta-analysis
n=3
Eligible for meta-
analysis of infant
outcomes
n=14

Fig. 1. Flow diagram of study selection.

118



62 E.K. Hutton et al. / EClinicalMedicine 14 (2019) 59—-70
Table 2
Description of included studies.

Study Data source & time period Method of Nos Methods Sample size Setting and Outcomes Author
accounting  quality degree of reported questionnaire
for parity score integration completed

Blix E, et al. [30] Home: Midwife's register, telephone Stratified 6 Pragmatic 1631 home Norway 1,3-58,11,12, Yes

interview, and midwife’s birth protocols Retrospective 16,310 hospital  (Midwives less 15-18
Hospital: cohort study well-integrated)

Medical birth registry of Norway (MBRN)

19902007

Birthplace in Home: All NHS Trusts that provide Stratified 7 Within 16,840 home England 1,2,4,89,11,12, Yes

England home birth services and adjusted standards 16,710 ALU (Midwives 14-18

Collaborative OU: Random sample of 36 obstetric Prospective 19,706 OU well-integrated)

Group, [23] units within the NHS cohort study 11,282 FSU

ALU: All NHS hospitals that have an 4 groups: Combined ALU
alongside unit Obstetric Unit, and OU for
Data collection forms designed for this Alongside comparison
study Midwifery Unit, group
2008-2010 Free-standing
birth centre,
Home
Bolten N, etal.  DELIVER Study, recruited from 20 Stratified 6 Within 2050 home Netherlands 11,12,14,16-18 Yes
[14] midwifery practices standards 1445 hospital (Midwives No infant outcomes
2009-2011 Prospective well-integrated)
cohort study
Davis D, et al. Midwifery Maternity Provider Adjusted 8 Within 1830 home New Zealand 8,9,11,14,16,18 No
[20] Organisation Database standards Primary unit (Midwives _
2006-2007 Retrospective 2877 well-integrated)
cohort study Secondary
hospital
7380
Tertiary hospital
4123
Used primary
unit comparison
group
de Jonge A, et al. LEMMOoN Study database, National Stratified 8 Within 92,333 home Netherlands 11 Yes
[15] Perinatal database I, National Perinatal standards 54,419 hospital (Midwives No infant outcomes
database II, Prospective well-integrated)
National Neonatal Register cohort study
20042006
de Jonge A, et al. National Perinatal database I, National Stratified 7 Within 466,112 home  Netherlands 124589 Yes
[25] Perinatal database II, standards 276,958 (Midwives
National Neonatal Register Retrospective hospital well-integrated)
20002009 cohort study 2000-2009
Halfdansdottir  Icelandic electronic birth registry and ~ Matched and 7 Pragmatic + 307 home Iceland 134,68-11,14-18 Yes
B, etal. [27] original midwife and doctor records stratified Within 921 hospital (Midwives
extracted by study author using a standards well-integrated)
structured item list. Retrospective
2005-2009 cohort study
Hermus M, et al. Midwifery practices using case report  Stratified 6 Within 1086 home Netherlands 1,3,4,9-12,14-18 Yes
[26] form developed for the study and standards 701 hospital (Midwives
linked with the Netherlands Perinatal Prospective well-integrated)
Registry (Perined) cohort study
2013
Hiraizumi Y, et  Japanese Red Cross Katsushika Presumed 7 Within 168 home Japan 8,11-14,17,18 No
al. [32] Maternity Hospital database matched, standards 123 hospital (Midwives less B
2007-2011 equal Retrospective well-integrated)
proportion cohort study
in groups by
parity
Homer C, 5 datasets in New South Wales. Stratified 7 Within 735 home Australia 124 Yes
etal.[33] NSW Perinatal data collection standards 221,284 (Midwives less
NSW admitted patient data collection Retrospective hospital well-integrated)
NSW register of congenital conditions cohort study 2000-2008
NSW registry of births, deaths, and (birth centre
marriages outcomes
Australian Bureau of Statistics excluded)
2000-2008
Hutton EK, Ontario Midwifery Program dataset Matched, 8 Pragmatic 6692 home Ontario, Canada 1-3,5,6,8—12, Yes
etal.[28] 2003-2006 stratified Retrospective 6692 hospital (Midwives 14-18
cohort study 2003-2006 well-integrated)
Hutton EK, Ontario Midwifery Program dataset Matched, 8 Pragmatic 11,493 home Ontario, Canada 1-6,8,10—12, Yes
etal. [3] 2006-2009 stratified Retrospective 11,493 hospital (Midwives 14-18
cohort study well-integrated)
(continued)
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Table 2 (Continued)

Study Data source & time period Method of Nos Methods Sample size Setting and Outcomes Author
accounting  quality degree of reported questionnaire
for parity score integration completed

Janssen P, Home: Home Birth Demonstration Matched, 6 Pragmatic 862 home British 1,2,6-8,11-18 Yes

etal. [21] Project adjusted Prospective and 571 MW Columbia,

Hosp: British Columbia Perinatal Retrospective comparison Canada
Database Registry cohort study 743 MD (Midwives
1998-1999 comparison well-integrated)
Used MD
comparison
group
Janssen P,etal. Home: BC Perinatal Database Registry =~ Matched, 6 Pragmatic 2899 home British 1,24,6-8,10-18 Yes
[22] + Rosters submitted to the College of  adjusted Retrospective 4752 MW Columbia,
Midwives of BC cohort study comparison Canada
Hosp: BC Perinatal Database Registry 5331 MD (Midwives
2000-2004 comparison well-integrated)
Used MD
Comparison
group
LindgrenH,et ~ Home: Home birth midwives reports,  Adjusted 6 Pragmatic 897 home Sweden 124,10-12,16,18  Yes
al. [31] linked to Swedish Medical Birth Retrospective 11,341 hospital  (Midwives less
Register cohort study well-integrated)
Hosp: Swedish Medical Birth Register
1992-2004
Miller S, et al. Midwives who chose to participate and Restricted to 4 Within 109 home New Zealand 11,12,14-18 Yes
[16] report on their most recent nulliparous nulliparous standards 116 hospital (Midwives No infant outcomes
births. Retrospective well-integrated)
Not reported cohort study
Nove A, et al. St. Mary's Maternity Information Adjusted 8 Within 5998 home England 11 Yes
[17] System standards 267,874 (Midwives No infant outcomes
1988-2000 Retrospective hospital well-integrated)
cohort study
Pang ], etal.[18] Washington State birth certificate data Adjusted, 4 Within 6133 home Washington 1,3,11 No
1989-1996 stratified standards 10,593 hospital  state, USA Data not available
Retrospective (Midwives for meta-analysis
cohort study well-integrated)

vander Kooy ], Netherlands Perinatal Registry Adjusted 7 Pragmatic 402,912 home  Netherlands 124 Yes

etal. [29] 2000-2007 Retrospective 219,105 (Midwives

cohort study hospital well-integrated)

van der Kooy ], Netherlands Adjusted Pragmatic 402,912 home  Netherlands 1,18 Yes

etal. [19] Perinatal Registry Retrospective 219,105 (Midwives Data not available

2000-2007 cohort study hospital well-integrated) for meta-analysis
Wiegers TA,et  Questionnaires and the Birth Stratified 6 Pragmatic 1140 home Netherlands 1,349,11,16-18 Yes
al. [24] Notification System Prospective and 696 hospital (Midwives
1990-1993 Retrospective well-integrated)
cohort study

Outcomes reported by included studies are listed in the table as follows. Outcomes reported in this manuscript are bolded and underlined in the table.

1. Any perinatal or neonatal mortality.

2. Perinatal or neonatal mortality excluding malformations.
3. Perinatal or neonatal mortality including malformations.
4. Any perinatal mortality.

5. Any neonatal mortality.

6. Neonatal Resuscitation.

7. Apgar <7 at 1 min.

8. Apgar <7 at 5 min.

9. Admission to NICU.

10. Maternal mortality.

11. Postpartum hemorrhage

12. 3rd or 4th degree tear.

13. Maternal infection.

14. Oxytocin augmentation.

15. Epidural.

16. Episiotomy.

17. Assisted vaginal delivery.

18. Caesarean section.

count data or ORs and confidence intervals. For studies using the
home birth group as the reference category, the OR was first inverted.
For studies that reported risk ratios, if count data were provided and
it was possible to calculate an OR, this was done. If the adjusted risk
ratio was the only method by which parity was accounted for, we
were unable to combine these data with ORs from other studies. In
this case, risk ratios were described separately. Data were then
pooled by fitting a random-effects model and forest plots were

120

created. Pooled ORs, 95% confidence intervals and measures of con-
sistency (I?) were calculated for each outcome within strata (Table 1).

2.6. Sensitivity Analyses
We conducted a sensitivity analysis of our primary outcome excluding

large datasets in order to determine if findings remained robust without
those studies. We conducted sensitivity analyses for all outcomes without
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Perinatal or Neonatal Mortality: Midwives Integrated Setting, Nulliparous Women

Home Hospital Weight
Author, Year + - + - %  Odds Ratio [95% CI]
Standards-met study design
Hermus, 2017 0 399 1 347 et 1.77% 0.29[0.01, 7.14]
de Jonge. 2014 203 198312 150 137018 ] 58.13% 0.94[0.76, 1.15]
Birthplace in England Group, 2011 6 4538 8 18889 i—-—i 13.36% 3.12[1.08, 9.00]
Random Effects Model for Subgroup (1"2=62.6%) * 1.30 [0.47, 3.55]
Pragmatic study design
Weigers, 1996 0 471 2 367 -+ 1.96% 0.16 [0.01, 3.26]
Hutton, 2015 i 4020 8 4019 = 14.28% 0.87 [0.32, 2.41]
Hutton, 2009 5 2288 4 2293 == 9.30% 1.25[0.34, 4.67)
Halfdansdottir, 2015 0 64 0 192 T 1.19% 2.98 [0.06, 151.94]
Random Effects Model for Subgroup (1"2=0.0%) o> 0.93[0.43, 1.99]
Favors home Favors hospital
Random Effects Model for All Studies (1"2=18.9%) R S 100.00% 1.07 [0.70, 1.65]
T 71T 1
001 01 1 10 100
Odds Ratio

b)

Perinatal or Neonatal Mortality: Midwives Integrated Setting, Multiparous Women

Home Hospital Weight
Author, Year + - + - %  Odds Ratio [95% CI]
Standards-met study design
Hermus, 2017 0 687 0 353 s 0.41% 0.51[0.01, 25.97]
de Jonge, 2014 158 267368 81 139659 n 88.10% 1.02[0.78, 1.33]
Birthplace in England Group, 2011 5 12194 4 17302 == 3.66% 1.77[0.48. 6.61]
Random Effects Model for Subgroup (1"2=0.0%) + 1.04 [0.80, 1.35]
Pragmatic study design
Weigers, 1996 4 665 0 327 ——— 0.74% 4.43[0.24, 82.51]
Hutton, 2015 6 7460 5 7461 = 449% 1.20[0.37, 3.93]
Hutton, 2009 4 4389 2 4391 == 2.19% 2.00[0.37, 10.93]
Halfdansdottir, 2015 0 243 0 729 — 0.41% 3.00 [0.06. 151.39]
Random Effects Model for Subgroup (1"2=0.0%) e 3 1.64 [0.67, 4.04]
Favors home Favors hospital
Random Effects Model for All Studies (1"2=0.0%) + 100.00% 1.08 [0.84, 1.38]
1 1 1
0.01 01 1 100 100
Odds Ratio

Fig. 2. Forest plots showing meta-analyses for the primary outcome of perinatal or neonatal mortality. Note that for the Birthplace in England Collaborative Group study (2011), the
hospital comparison group included data from the obstetrical unit and alongside midwifery unit. For the studies by Janssen et al. (2002 and 2009), the physician-attended hospital
group was used as the comparison.
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<)
Perinatal or Neonatal Mortality: Midwives Integrated Setting, Not Stratified by Parity
Home Hospital Weight
Author, Year + - - %  Odds Ratio [95% CI]
Pragmatic study design H
van der Kooy, 2011 [ ] 94.67% 0.88[0.77, 1.01]
Janssen, 2009 1 2881 3 5291 — 0.34% 061([0.06, 589]
Janssen, 2002 2 857 1 732 s 0.30% 1.71[0.15, 18.88]
Hutton, 2015 13 11480 13 11480 = 2.94% 1.00[046, 216]
Hutton, 2009 9 6683 6 6683 = 1.63% 1.50[0.53, 4.22]
Halfdansdottir, 2015 0 307 0 921 —— 0.11% 3.00 [0.06. 151.35]
Favors home Favors hospital
Random Effects Model for All Studies (1"2=0.0%) 4 100.00% 0.89[0.78, 1.02]
| I I R B
0.01 01 1 10 100
Odds Ratio
d)
Perinatal or Neonatal Mortality: Midwives Not Well Integrated Setting, Nulliparous Women
Home Hospital Weight
Author, Year + + - %  Odds Ratio [95% CI]
Standards-met study design
Homer, 2014 0 300 121 135776 =t 27.85% 1.86 [0.12, 29.97]
Random Effects Model for Subgroup (1"2=0.0%) i —— 1.86 [0.12, 29.97]
Pragmatic study design
Lindgren, 2008 1 228 5 7034 H—— 46.51% 6.17 [0.72, 63.03]
Blix, 2012 0 369 5 6908 ey 2564% 1.70[0.09, 30.80]
Random Effects Model for Subgroup (1"2=0.0%) ~ag— 3.90 [0.69, 21.95]

Favors home

Favors hospital

Random Effects Model for All Studies (1"2=0.0%) g— 100.00% 3.17 [0.73, 13.76]
T 117 1
001 01 1 10 100
Odds Ratio
e)
Perinatal or Neonatal Mortality: Midwives Not Well Integrated Setting, Multiparous Women
Home Hospital Weight
Author, Year + + & %  Odds Ratio [95% CI]
Standards-met study design
Homer, 2014 0 388 77 85082 —— 17.27% 1.41[0.09, 22.83]
Random Effects Model for Subgroup (1*2=0.0%) e —— 1.41[0.09, 22.83]
Pragmatic study design
Lindgren, 2008 1 667 2 4300 —t—e——i 23.17% 3.22[0.29, 35.60]
Blix, 2012 2 1260 12 9385 —8— 59.56% 1.24[0.28, 5.55]
Random Effects Model for Subgroup (1"2=0.0%) =aplin-- 1.62 [0.45, 5.78)
Favors home Favors hospital
Random Effects Model for All Studies (1*2=0.0%) R 100.00% 1.58 [0.50, 5.03]
1 1 1
001 01 1 10 100
Odds Ratio

Fig. 2 Continued.
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Table 3
Summary of perinatal and neonatal mortality meta-analyses findings derived from Fig. 2.
Strata Number of studies OR 95% Cl I
Primary outcome: perinatal or neonatal mortality (any)*”
Midwives well-integrated setting
Nulliparas 7 1.07 0.70, 1.65 18.9%
Within standards 3[23,25,26] 1.30 0.47,3.55 62.6%
Pragmatic 4(3,24,27,28] 0.93 0.43,1.99 0%
Multiparas 7 1.08 0.84,1.38 0%
Within standards 3[23,25,26] 1.04 0.80,1.35 0%
Pragmatic 4(3,24,27,28] 1.64 0.67,4.04 0%
Not stratified by parity - - - -
Pragmatic 6(3,21,22,27-29] 0.89 0.78,1.02 0%
Midwives less well-integrated setting
Nulliparas 3 3.17 0.73,13.76 0%
Within standards 1([33] 1.86 0.12,29.97 n/a
Pragmatic 2[30,31] 3.90 0.69, 21.95 0%
Multiparas 3 1.58 0.50, 5.03 0%
Within standards 1[33] 141 0.09,22.83 0%
Pragmatic 2([30,31] 1.62 0.45,5.78 0%
Outcome: perinatal or neonatal mortality (excluding malformed infants)
Midwives well-integrated setting
Nulliparas 4 1.17 0.70, 1.97 41.0%
Within standards 2[23,25] 1.52 0.48,4.85 79.1%
Pragmatic 2(3,28] 1.00 0.45,2.23 0%
Multiparas 4 1.08 0.83,1.40 0.5%
Within standards 2[23,25] 1.04 0.80,1.35 0%
Pragmatic 2(3,28] 1.80 0.60, 5.37 0%
Not stratified by parity - - - -
Pragmatic 4(3,21,22,28] 1.20 0.66, 2.18 0%
Midwives less well-integrated setting
Nulliparas - - - -
Within standards 1(33] 1.86 0.12,29.97 n/a
Multiparas - - - -
Within standards 1([33] 1.41 0.09, 22.83 n/a
Outcome: perinatal or neonatal mortality (including malformed infants)™”
Midwives well-integrated setting
Nulliparas - - - -
Pragmatic 3(3,24,27] 0.80 0.31,2.03 0%
Multiparas - - - -
Pragmatic 3[3,24,27] 1.52 0.53,4.39 0%
Not stratified by parity - - - -
Pragmatic 4(3,27-29] 0.89 0.78,1.01 0%
Midwives less well-integrated setting
Nulliparas - - - -
Pragmatic 2[30,31] 3.90 0.69,21.95 0%
Multiparas - - - -
Pragmatic 2[30,31] 1.62 0.45,5.78 0%
Outcome: perinatal mortality”
Midwives well-integrated setting
Nulliparas 5 1.22 0.65, 2.27 39.1%
Within standards 2[23,25] 1.52 0.48,4.83 79.0%
Pragmatic 3[3,24,27] 1.00 0.37,2.70 0%
Multiparas 5 1.07 0.82,1.38 0%
Within standards 2[23,25] 1.06 0.82,1.38 0%
Pragmatic 3(3,24,27] 1.27 0.31,5.27 0%
Not stratified by parity - - - -
Pragmatic 4(3,22,27,29] 0.88 0.77,1.01 0%
Midwives less well-integrated setting
Nulliparas 3 3.58 0.82,15.64 0%
Within standards 1[33] 1.86 0.12,29.97 n/a
Pragmatic 2[30,31] 4,62 0.81,26.37 0%
Multiparas 3 134 0.30,5.91 0%
Within standards 1([33] 141 0.09, 22.83 n/a
Pragmatic 2[30,31] 1.31 0.23,7.58 0%
Outcome: neonatal mortality
Midwives well-integrated setting
Nulliparas 2 0.96 0.71,1.29 0%
Within standards 1[25] 0.99 0.73,1.34 n/a
Pragmatic 1[3] 0.57 0.17,1.95 n/a
Multiparas 2 1.08 0.74,1.58 0%
Within standards 1[25] 1.04 0.71,1.54 n/a
Pragmatic 1(3] 2.00 0.37,10.92 n/a
Not stratified by parity - - - -
Pragmatic 2[3,28] 1.07 0.50, 2.30 0%
(continued)
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Table 3 (Continued)

Strata Number of studies

OR 95% Cl 2

Midwives less well-integrated setting
Nulliparas -
Pragmatic 1[30]
Multiparas -
Pragmatic 1[30]

2.08 0.11, 38.66 n/a
0.68 0.09, 5.25 n/a

OR <1 favours intended home birth; >1 favours intended hospital birth.

? Note that Pang et al. (midwives well-integrated setting, within standards study design) reported: nulliparas RR 2.73 (95% CI, 2.06 to 7.06) and not stratified by parity RR 1.99

(95% CI, 1.06 to 3.73) [18].

b Note that van der Kooy et al. 2017 (midwives well-integrated setting, pragmatic study design) reported: RR 0.80 (0.71, 0.91) (not adjusted for parity) [19]. Had we included
these data, the van der Kooy et al. 2011 data would have been excluded (for duplication) [29].

stratification by study design (pragmatic or within standards) to ensure
that the smaller sample sizes resulting from stratification did not limit
power and bias our analyses towards finding no difference.

2.7. Role of the Funding Source

The funder of the study had no role in study design, data collec-
tion, data analysis, data interpretation, or writing of the report. The
corresponding author had full access to all the data in the study and
had final responsibility for the decision to submit for publication.

3. Results

The search, completed on April 11, 2018, provided 139 full text
articles for review (Fig. 1) and resulted in 23 cohort studies that met our
predefined inclusion criteria for systematic review of intended place of
birth. Two of these studies [12,13] were excluded because they reported
on data duplicated in other included studies and four studies because
they did not include perinatal or infant outcomes [14—17]. Of 17 studies
eligible for systematic review of perinatal or infant outcomes, three pro-
vided no data either published or from study authors [18—20] that could
be included in a meta-analysis. Thus, the meta-analyses included 14
original cohort studies published between 1996 and 2017 that reported
perinatal or neonatal outcomes for ~500,000 intended home births
(Table 2). The precise number of births varies by analysis depending on
the inclusion of one or the other of the large Dutch papers where there
is likely considerable overlap in data. The included studies scored from 4
to 8 on the NOS. No randomised trials were found that included the out-
comes of interest. A table of primary research studies excluded from this
review can be found in Appendix 1.

Five included studies had more than one comparator group
[20-23,33]. For the study by the Birthplace in England Collaborative
Group, because all women included were low obstetrical risk, we
combined outcomes of the midwifery alongside unit (an in-hospital
birthing unit) and the obstetrical unit [23]. For a variety of reasons
the multiple hospital comparison groups in Janssen's papers could
not be combined [21,22] therefore we used the physician-attended
hospital comparison group. For Davis et al., we used the primary unit
comparison group [20]. For the paper by Homer et al. we included
home and hospital groups and excluded the birth centre group
because it may have included out of hospital birth centres.

3.1. Integration and Study Design

The 17 studies included in the systematic review (14 included in the
meta-analyses) described here took place in ten settings, which are illus-
trated in Table 1. Thirteen studies took place in six settings where mid-
wives attending home birth were considered to be well-integrated into
the healthcare system (The Netherlands, England, Iceland, Canada, USA,
New Zealand) [3,18-29]. Four studies took place in four settings where
midwives attending home birth were considered to be less well-inte-
grated into the healthcare system (Norway, Sweden, Japan, Australia)
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[30—33] as described elsewhere [9]. A pragmatic study design was used
by ten studies [3,19,21,22,24,27-30,31], whereas seven studies included
only those women who met local standards for home birth in their
intended home birth cohorts [18,20,23,25,26,32,33].

3.2. Synthesis of Results

There was no difference in the primary outcome between those
who intended home and those who intended hospital birth when
data from 13 studies were pooled (Fig. 2 and Table 3). Among ten
studies where midwives and homebirth were deemed to be well-
integrated into the healthcare system, six reported results for all
women (after accounting for parity through statistical adjustment or
matching), and all used a pragmatic study design. The pooled OR
(OR) was 0.89 (95% CI, 0.78 to 1.02). A sensitivity analyses that
removed a large Dutch study (weighted 94.7% for this outcome) [29],
remained non-significant for the primary outcome by intended place
of birth for all women (after accounting for parity) (OR 1.16 (95% (I,
0.65 to 2.05)). Two studies reported findings as risk ratios and thus
could not be included in any meta- analyses. The first, by van der
Kooy et al. [19] reported outcomes similar to our pooled OR with a
risk ratio (RR) of 0.80 (95% CI, 0.71 to 0.91). The second by Pang et al.
used a within standards design and reported a RR of 1.99 (95% (I,
1.06 to 3.73), which favoured intended hospital birth [18].

Seven studies reported results stratified by parity in settings where
midwives attending home birth were considered well-integrated into the
healthcare system (three used a within standards design and four a prag-
matic design). Regardless of study design and parity, no difference was
found for the primary outcome between women who intended a home
birth and those who intended a hospital birth. The pooled OR for nullipa-
rous women was 1.07 (95% CI, 0.70 to 1.65) and for multiparous women
1.08 (95% (I, 0.84 to 1.38). The study by Pang et al. reported a risk ratio
for nulliparous women which favoured hospital birth (RR 2.73 (95% I,
1.06 to 7.06)) but failed to report outcomes for multiparous women [18].
Sensitivity analyses did not find statistically significant differences
between intended home and hospital birth among nulliparous or multip-
arous women after excluding a large Dutch study (nulliparas OR 3.17
(95% (1, 0.73 to 13.76); multiparas OR 1.58 (95% CI, 0.50 to 5.03)) [25].

In settings where home birth was less well-integrated into the health
care system, two studies used a pragmatic design and one a within stand-
ards design. All three studies reported results stratified by parity. The
pooled ORs for all three studies did not show a statistically significant dif-
ference between intended home and intended hospital birth regardless
of parity (nulliparas OR 1.25 (95% CI, 0.58 to 2.67); multiparas OR 1.62
(95% (1, 0.78 to 3.35)).

We did not find any significant differences by intended place of birth
in mortality outcomes exclusive of morbidity that is for: perinatal or
neonatal mortality excluding malformed infants; perinatal or neonatal
mortality including malformed infants; perinatal mortality; neonatal
mortality (Table 3). These findings held true regardless of parity, degree
of integration of midwives providing home birth care or study design.
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An Apgar score less than seven at 5min occurred less frequently
among intended home births compared to hospital births in multiparas
in settings where midwives were well-integrated (OR 0.76 (95% CI, 0.60
to 0.96). This difference was not found among nulliparous women or
when results were not stratified by parity. In addition, the study by Davis
et al,, that could not be combined due to use of risk ratios, reported no
significant difference (for all women) [20]. Two studies from settings
where midwives were less well-integrated into the healthcare system
reported this outcome, but the findings could not be combined in meta-
analyses. Neither found a significant difference (Table 4).

An Apgar score less than seven at 1 min was reported by two studies
[21,22]. Both took place in settings where midwives attending home
birth were well-integrated and used a pragmatic design and neither
stratified by parity. A meta-analysis of these studies found a statistically
significant difference in favour of intended home birth compared to
intended hospital birth (OR 0.73 (95% CI1 0.63 to 0.83)) (Table 4).

Need for neonatal resuscitation was reported in five studies
[3,21,22,27,28], where midwives attending home birth were well-inte-
grated and where a pragmatic study design was used. A meta-analysis

Table 4
Summary of infant morbidity meta-analyses findings.

Strata Number of studies ~ OR 95% Cl 2

Outcome: Apgar score <7 at 5 min®
Midwives well-integrated setting

Nulliparas 3 1.19 0.76,1.87 83.2%
Within standards 2[23,25] 1.12 0.69, 1.84 91.0%
Pragmatic 1[27] 2.07 0.56,7.57 n/a

Multiparas 3 0.76 0.60, 0.96 44.8%
Within standards 2[23,25] 0.77 0.60, 0.99 64.1%
Pragmatic 1[27] 033 0.04, 2.62 n/a

Not stratified by parity 6 0.87 0.74,1.03 0%
Within standards 1[23] 0.94 0.71,1.25 n/a
Pragmatic 5[3,21,22,27,28] 0.84 0.69, 1.03 0%

Midwives less well-integrated setting

Nulliparas - - - -
Pragmatic 1[30] 0.14 0.01,2.22 n/a

Multiparas - - - -
Pragmatic 1[30] 0.60 0.18,1.95 n/a

Not stratified by parity - - - -
Within standards 1[32] 1.10 0.18, 6.68 n/a

Outcome: Apgar score <7 at 1 min
Midwives well-integrated setting
Not stratified by parity - - -
Pragmatic 2[21,22] 073 0.63,0.83 0%
Outcome: neonatal resuscitation
Midwives well-integrated setting

Nulliparas - - - -
Pragmatic 1[27] 420 0.91,19.30 n/a
Multiparas - - - -
Pragmatic 1([27] 0.85 0.28, 2.62 n/a
Not stratified by parity - - - -
Pragmatic 5[3,212227,28]  1.02 072,143 0%

Outcome: NICU admission”
Midwives well-integrated setting

Nulliparas 5 0.93 0.85,1.02 0%
Within standards 3[23,25,26] 0.94 0.85,1.04 0%
Pragmatic 2[24,27] 1.00 0.40, 2.48 77.9%

Multiparas 5 073 0.65, 0.82 0%
Within standards 3[23,25,26] 0.73 0.65, 0.83 2.4%
Pragmatic 2[24,27] 0.66 0.43,1.03 0%

Not stratified by parity 3 083 0.69,0.99 5.3%
Within standards 1[23] 0.73 0.57,0.94 n/a
Pragmatic 2[27,28] 0.92 0.73,1.17 0%

OR <1 favours intended home birth; > 1 favours intended hospital birth.
Bolded values reflect statistical significance with p < 0.05

¢ Note that Davis et al. (midwives well-integrated setting, within standards study
design) reported: not stratified by parity RR 0.81 (95% CI, 0.39 to 1.68) (adjusted for
maternal age, parity, ethnicity and smoking) [20].

> Note that Davis et al. (midwives well-integrated setting, within standards study
design) reported: RR 1.00 (0.66 to 1.50) (adjusted for maternal age, parity, ethnicity
and smoking) [20].

found no significant difference by intended place of birth for all women.
Only one study stratified by parity and reported no difference among
parity groups on need for neonatal resuscitation (Table 4).

Of seven studies that reported on NICU admissions all were settings
where midwives attending home birth were well-integrated, but one
could not be combined in meta-analysis [20]. Among nulliparous
women, no difference in NICU admissions was found by intended place
of birth, regardless of study design. Studies using a within standards
study design reported fewer infant admissions to NICU born to multipa-
rous women who intended home birth (OR 0.73 (95% (I, 0.65 to 0.83)).
This finding held true when these studies were meta-analysed with the
pragmatic studies (OR 0.73 (95% CI, 0.65 to 0.82)). This difference was
also seen when stratification for parity was removed and all women
were included (OR 0.83 (95% CI, 0.69 to 0.99) (Table 4). Davis et al.
reported no difference for NICU admission among all women by
intended place of birth (RR 1.00 (95% CI, 0.66 to 1.50)) [20].

3.3. Risk of Bias Across Studies

Inverted funnel plots were created to assess for reporting bias
across studies for our primary outcome, one for each strata of analy-
sis, resulting in five plots. However, plots with fewer than ten studies
are difficult to interpret [11] and the largest of our plots included
only seven studies (Appendix 2).

4. Discussion

This is the first systematic review and meta-analysis that has used a
peer-reviewed, pre-published, registered protocol. Our results show that
among low risk women who intend to give birth at home when labour
starts there is no increase in perinatal and neonatal mortality or morbid-
ity compared to similarly low risk women who intend to give birth in a
hospital. There were no differences between intended home and
intended hospital groups in other neonatal outcomes including NICU
admission, Apgar scores, and the need for resuscitation.

In order to fully understand any effects of intended place of birth and
ensure that we did not miss any mortality outcome that could be related
to place of birth, we considered perinatal and neonatal mortality
together as our primary outcome. Combining these outcomes increased
the number of events thus increasing the power of our study to deter-
mine any clinically important differences. We recognise that regional
variation may occur in definitions, or criteria to access care. However,
the definition or criteria used within each reference study is likely to be
consistently applied to all study participants within that study. By elimi-
nating within study variance the likelihood of bias in our meta-analyses
is minimised. Thus, for example, criteria to determine NICU admission
may have varied across studies. Some may have included only NICU
admissions, others may have included both NICU and special care admis-
sions; however because within each study these approaches were used
consistently for all participants we have confidence in our finding that
there was no increased need for higher level care with births planned at
home. In addition, with regard to perinatal mortality, the jurisdictional
variation in definition that exists arises primarily from the way in which
lower limits of viability are determined. Because our study included only
those with low-risk pregnancies at the onset of labour, pre-term and in
particular extreme preterm births are eliminated from the population
under study, thus removing any concern about consistency of definition
in our primary outcome.

We included only those papers that met our inclusion and exclu-
sion criteria as defined a priori. For example, papers where cohorts
for planned home birth were made early in pregnancy were excluded
because changes in risk status can require a change in planned place
of birth, studies with no comparison groups, or only comparison to
birth centre cohorts were excluded, and so on. Other reviews have
limited the scope of their review to deal with design differences or
do not account for parity [34]. Because parity is such a strong
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predictor of birth outcome, we included only those studies where
parity was accounted for and stratified our results by parity. In terms
of study design, our study takes a more inclusive approach and
includes all relevant studies, dealing with design differences through
stratification. In order to provide the most comprehensive under-
standing of the impact of choice of birthplace on perinatal outcomes,
we present data both stratified and combined wherever possible to
indicate where differences exist. Research design (pragmatic and
within standards) did not have a significant impact on the results as
findings were similar for the sub-set of women who met local criteria
for choosing home birth, and for studies that included all women
who intended a home birth, and thus may have included some who
were non-compliant with local selection criteria. Outcomes were
similar among nulliparous and multiparous women, and in settings
where midwives providing home birth care were well-integrated
into healthcare systems and where they were less well-integrated,
although the data from integrated settings is more robust.

Select sub-groups showed results favouring home birth. The one
exception to the primary outcome findings lies with the sole Ameri-
can study included in the review [18]. This study could not be
included in the meta-analyses; however, the findings indicated a sig-
nificant increase in perinatal and neonatal mortality associated with
intended home birth.

As documented in our published protocol, we hypothesised a pri-
ori that the degree of support for home birth and home birth care
providers within the health care system may act as an effect modifier
of the relationship between intended place of birth and birth out-
comes. In order to determine whether home birth and home birth
providers are integrated into the health care system we collected
information from each study about whether practitioners were rec-
ognised care providers within the health care system and could facili-
tate smooth transition from home to hospital and transfer of care to
consultants when needed. Where information in the article was not
explicit, we looked to secondary sources for supporting evidence,
and considered information about recognition of midwifery, hospital
admitting privileges for midwives or other home birth attendants,
the presence of a statement regarding home birth from the jurisdic-
tion's society/association of obstetricians and how home birth is
funded. In addition, we contacted all authors of the included publica-
tions and asked them to complete a brief questionnaire, which pro-
vided information about the degree of integration of home birth
within their health care system at the time that the data were col-
lected [7]. Table 1 indicates whether authors responded to the survey
with only 3 non-responders (<80% response rate). A more fulsome
description of this concept is described in our earlier publication [9].
We feel confident in the process that was undertaken and the catego-
risations of jurisdictions on the context for midwives providing home
birth care as ‘integrated’ versus ‘less well-integrated’.

The highest quality studies came from large registries that were
used in places where midwives providing home birth care were well-
integrated into the health care system. Many home birth studies
were ineligible for this review due to issues in study methodology
such as: not including a control group of low-risk hospital births
from the same region and time frame as the home births; not control-
ling for parity using matching, adjustment, or stratification; and
excluding intended home births that transferred to hospital in labour
from the home birth cohort thus potentially underestimating adverse
outcomes. A table describing excluded studies provides transparency
in our exclusion criteria (Appendix 1). We found that home birth
studies occurring in less well-integrated settings were more often
excluded perhaps due to inferior data collection practices. This may
have resulted in an unavoidable bias towards excluding those studies
most likely to have had untoward outcomes. In particular, having
fewer quality studies from less well-integrated settings resulted in
loss of power and findings that were less precise. Thus, although we
found no difference in mortality outcomes for intended home versus

126

hospital births in less well-integrated settings there was a trend
towards favouring hospital birth that is, perhaps, of interest. General-
isability of our findings should, therefore, be undertaken cautiously.
We challenge readers to interpret the safety of home birth within a
greater societal context and consider the integration of home birth
practices within health care systems.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.eclinm.2019.07.005.
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ABSTRACT
Background

Observational studies of increasingly better quality and in different settings suggest that planned home birth in many places can be as
safe as planned hospital birth and with less intervention and fewer complications. This is an update of a Cochrane review first published

in 1998.
Objectives

To assess the effects of planned hospital birth compared with planned home birth in selected low-risk women, assisted by an experienced
midwife with collaborative medical back up in case transfer should be necessary.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (30 March 2012) and contacted editors and authors
involved with possible trials.

Selection criteria

Randomised controlled trials comparing planned hospital birth with planned home birth in low-risk women as described in the

objectives.
Data collection and analysis

The two review authors as independently as possible assessed trial quality and extracted data. We contacted study authors for additional
information.

Main results

Two trials met the inclusion criteria but only one trial involving 11 women provided some outcome data and was included. The
evidence from this trial was of moderate quality and too small to allow conclusions to be drawn.

Planned hospital birth versus planned home birth (Review) 1
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Authors’ conclusions

There is no strong evidence from randomised trials to favour either planned hospital birth or planned home birth for low-risk pregnant
women. However, the trials show that women living in areas where they are not well informed about home birth may welcome ethically
well-designed trials that would ensure an informed choice. As the quality of evidence in favour of home birth from observational studies
seems to be steadily increasing, it might be as important to prepare a regularly updated systematic review including observational studies
as described in the Cochrane Handbook for Systematic Reviews of Interventions as to attempt to set up new randomised controlled trials.

PLAIN LANGUAGE SUMMARY
Benefits and harms of planned hospital birth compared with planned home birth for low-risk pregnant women

Most pregnancies among healthy women are normal, and most births could take place without unnecessary medical intervention.
However, it is not possible to predict with certainty that absolutely no complications will occur in the course of a birth. Thus, in many
countries it is believed that the safest option for all women is to give birth at hospital. In a few countries it is believed that as long as
the woman is followed during pregnancy and assisted by a midwife during birth, transfer between home and hospital, if needed, is
uncomplicated. In these countries home birth is an integrated part of maternity care. It seems increasingly clear that impatience and easy
access to many medical procedures at hospital may lead to increased levels of intervention which in turn may lead to new interventions
and finally to unnecessary complications. In a planned home birth assisted by an experienced midwife with collaborative medical back
up in case transfer should be necessary these drawbacks are avoided while the benefit of access to medical intervention when needed
is maintained. Increasingly better observational studies suggest that planned hospital birth is not any safer than planned home birth
assisted by an experienced midwife with collaborative medical back up, but may lead to more interventions and more complications.
However, there is no strong evidence from randomised trials to favour either planned hospital birth or planned home birth for low-risk
pregnant women. Only two very small randomised trials have been performed. Only one trial (involving 11 women) contributed data
to the review. They did not allow conclusions to be drawn except that women living in areas where they are not well informed about
home birth may welcome ethically well-designed trials that would ensure an informed choice.

BACKGROUND

o e . innovations into the routines of pre- and postnatal care and de-
Medicalisation of childbirth is a central feature in Western so- P p

cieties (Johanson 2002).The majority of women living in high- livery, without any rigorous evaluation. The list is long, but the

. . . . L ; . most important were induction, ultrasound, foetal monitorin,
and middle-income countries have given birth in hospitals since P ’ ’ &

the middle of the 20th century. However, there are regions where and placental function tests” (Cochrane 1979). The relationship

S . . . between hospitalisation, childbirth, and intervention is still an im-
home birth is considered part of normal practice. The most cited p ’ ’

case is The Netherlands where planned home birth is supported portant issue as "Concern about the iatrogenic effects of obstetric

by the official healthcare system. Here, planned home birth is con- 1nter:rent10n”1n ?)vornen who do not have a dlinical need for it haf
put “normal” birth firmly on the agenda for the 21st century.
(EURO-PERISTAT 2008). A range of interventions continue to

be used routinely in relation to births at many hospitals despite the

sidered an appropriate choice for a woman of low risk and approx-
imately 30% of all births take place at home (Hendrix 2009). It
is of historical interest to note that the transfer of low-risk births
from home to hospital in the 1960s, despite lack of high-qual-

ity evidence, was one of the pivotal issues when Archie Cochrane

fact that for a long time they have been proven to have harmful ef-
fects, or only marginal or no beneficial effect (Enkin 1995; Sakala
2008; Thorp 2007), e.g. fetal monitoring (Blix 2005; Gourounti
2007), as mentioned by Archie Cochrane, episiotomy (Graham
2005) and early cord clamping (Hutchon, 2010). Even though
the use of a few specific interventions have been reduced (e.g. pla-

laid out the ideological ground for The Cochrane Collaboration.
Cochrane awarded ‘the wooden spoon’ to obstetrics (Cochrane
1989), because “The specialty missed its first opportunity in the
sixties, when it failed to randomise the confinement of low-risk . . . B B .
. . cental function tests (Neilson 2003), in general “Routine medi-
pregnant women at home or hospital. Then, having filled the emp- . . . > L
cal interventions have [...] increased steadily over time” (Hodnett

ing beds b i ly all into hospital,
fying beds by getiing fieary af preghant women o hospita 2010) despite the efforts of the Cochrane Pregnancy and Child-

the obstetricians started to introduce a whole series of expensive

Planned hospital birth versus planned home birth (Review) 2
Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

132



birth Group, its predecessors (Enkin 1995; Sakala 2008; Thorp
2007), and other researchers carrying out systematic reviews (Blix
2005; Gourounti 2007).

The question which motivated this review was (Olsen 1997b): to
what extent is it possible to select a group of low-risk women who
might benefit from planning a home birth that is backed up by
a collaborative, medical support system in case a transfer should
turn out to be necessary, rather than plan a hospital birth initially.

Description of the condition

This review is about healthy pregnant women at term for whom
no serious complications have been identified prior to the spon-
taneous initiation of birth and for which the birth is expected to
be medically uncomplicated. Generally, between 70% and 80%
of all pregnant women may be considered as low risk at the start

of labour (WHO 1996).

Description of the intervention

It is debatable whether planned home birth or planned hospi-
tal birth should be considered the experimental intervention. In
line with Archie Cochrane we will consider planned hospital birth
as the experimental intervention. Hospital practices vary a lot
(EURO-PERISTAT 2008) and in many places there is a high in-
tervention rate (Sakala 2008). Home birth practices also vary, but
it is a common feature that only very few interventions can be
carried out without transfer to hospital. Home birth is not only a
birth that takes place in a specific place, it is also as a way to perform
birth, as a range of childbirth practices (Mansfield 2008). “[...] the
act of giving birth to a child is never simply a physiological act,
but rather a performance defined by and enacted within a cultural
context” (Jordan 1997; Romalis 1981). Thus both the planned
hospital and the planned home birth options cover a broad range
of actual practices.

How the intervention might work

Two lines of theoretical reasoning exist that each in their own way
explain how planned hospital births for low-risk women may have
impacts on the labouring woman and the fetus/new-born. They
have been labelled the medical model and the midwifery model of
care (Rooks 1999). However, it should not be taken for granted
that the midwifery model is practiced by midwives and the medical
model by doctors; these models describe differences in childbirth
practices but they do not apply only to specific professions. Rooks
describes the two models as a sort of stereotypes at each end of
a continuum. The models can be used to identify and discuss
differences even though most practices in real life fall somewhere

in between. The models have one thing in common: Proper and
timely identification of upcoming complications and access to
interventions are at the heart of good care. Otherwise their focus
is different.

The rationale behind the medical model is that a hospital provides
a safe environment for a labouring woman, due to the capacity
to intervene, without delay, in case of complications (e.g. cord
prolapse, abruptio placenta, shoulder dystocia and fetal hearth
plummeting for no obvious reason). The quote “Birth can only be
defined as normal in retrospect” pinpoints this rationale (WHO
1996). Even though women can labour without the need for med-
ical backup, it is not possible to identify those women or new-
borns beforehand. It is therefore safest for all women to deliver
in a hospital fully equipped with modern technology and profes-
sionals who can identify women at risk and intervene in case of
emergency. All births, including normal births, are attended to
as complicated deliveries. Clinicians believe with justification that
babies may be rescued by rapid delivery. In their everyday work
with average and unselected births obstetricians fairly often en-
counter complications and not too rarely they also face complica-
tions that carry a high risk of maternal and fetal death or severe
morbidity. In such emergency circumstances clinicians are often
satisfied with interventions even when they have not been tested in
randomised trials (e.g. cesarean section or instrumental delivery).
And midwives, if in charge of such a seemingly normal birth where
complications develop during labour, will transfer responsibility
to the obstetricians for surveillance and medical intervention and
subsequently assist the obstetrician under his or her supervision.
As emergency complications may also occur among women with
low-risk pregnancies - although at a much lower frequency - the
rationale behind planned hospital births for all women irrespec-
tive of their risk status is that immediate availability of emergency
interventions will decrease the frequency of the, admittedly rarer,
seriously bad outcomes without introducing too many adverse ef-
fects that might outweigh the theoretical advantage. Examples of
emergency complications that concern clinicians the most in re-
lation to low-risk births, especially if these takes place outside the
hospital, are abruptio placenta, cord prolapse, shoulder dystocia
and fetal hearth plummeting for no obvious reason.

Among hospital births, abruptio placenta is the complication that
carries the highest risk (adjOR = 50 for perinatal mortality (Sheiner
2003)). However, it often develops slowly over time, can take time
to diagnose, and among those planning a home birth and going
into labour at term at home, abruptio placenta probably occurs for
less than 1 in 10,000 (Janssen 2009) so the outcome of pregnan-
cies complicated by abruptio placenta may not be influenced very
much by the planned place for the birth, whether at hospital or at
home. The complication with the second highest risk is cord pro-
lapse (adjOR = 15 for perinatal mortality (Sheiner 2003)). Among
low-risk women cord prolapse is also a rare event, around 1 in
10,000 (Chamberlain 1997; Horn 2010). However, it can happen
spontaneously (i.e. the water breaks with an unengaged fetus) and
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“is one of the emergency situations that can be fatal in both home
and hospital” (Horn 2010). At hospital it is usually treated with
cesarean section. If encountered at home the "midwife might keep
a hand inside you, holding the baby’s head up and off the cord,
while waiting for the ambulance to arrive. She may well remain in
this position while the ambulance crew transported you to hospi-
tal. An interesting sight for the neighbours - but potentially life-
saving for your baby. [...] this is one complication where any delay
could prove fatal; there is little doubt that hospital is the best place
to have a cord prolapse” (Horn 2010).

Thus, with regard to the first two emergency complications, the
theoretical reasoning why hospitalisation may have a positive im-
pact on the outcome of low-risk pregnancies is perfectly logical.
However, it is also obvious that the potential benefits are only re-
alised for a very tiny fraction of women with low-risk pregnancies.
Statisticians have grappled with the proper interpretation of events
with an extremely low probability in decision making contexts
since the concept of risk and probability emerged during the Re-
naissance, was formalised during the Enlightenment and matured
during the ensuing centuries (Gigerenzer 1989; Hacking 1984).
One of the solutions to the problem with extremely low proba-
bilities has been to say that probabilities and utility (or loss) do
not exist in a vacuum, they exist in a context and have to be in-
terpreted in that context. Thus, while the above mentioned com-
plications and risks are important to care about among women
with high risk (and unselected) pregnancies and are important for
their caretakers to be prepared for, compared to other potentially
devastating life events, this might not be as true for women with
low-risk pregnancies. From a low-risk woman’s once-in-a-lifetime
perspective, the risk of encountering such a complication is less
than the risk of an average person being killed in a traffic accident
during one year (Epidemiology of motor vehicle collisions 2012).
For a set of parents, the risk that one of the parents (or the child)
will get killed in a traffic accident before school age will be fairly
much higher than any theoretical potential increase in the chances
of survival related to a possible hospitalisation of the birth. This
apparent paradox (or dependence on context) is sometimes trans-
lated by statisticians into a saying like ”an event with very small
probability does not occur® (Daston 1979; Shafer 2006; Swijtink
1986). This is of course not true in a strictly mathematical sense.
But in a decision-making context it does make some sort of sense.
In a decision-making context, it is not meaningful to focus on
events with such a small probability of happening that any mod-
ifications of the probability that an intervention might have may
easily be overruled by other types of events with a much higher
probability. One might say that for high-risk pregnancies the preg-
nant woman and her obstetrician agree in their assessment of what
are the most important rare events to prepare for irrespective of
whether they see the complications in a life time perspective or in
a hospital department perspective, whereas for women with low-
risk pregnancies the assessment of the importance of the extremely
rare events deviates from the assessment of the same events in a

hospital department perspective.

The complication with the third highest risk is shoulder dysto-
cia (adjOR = 7 for perinatal mortality). It has been called "the
nightmare of obstetricians® as it is a serious condition complicat-
ing 0.1-2.1% of all pregnancies (Sheiner 2006). In addition to a
high perinatal mortality there can also be “morbidity associated
with the condition, even when it is managed appropriately. Ma-
ternal morbidity is also increased, particularly postpartum haem-
orrhage (11%) and fourth-degree perineal tears (3.8%). [... How-
ever,] their incidences remain unchanged by the manoeuvres re-
quired to effect delivery (RCOG 2005). Most procedures that
can be carried out at hospital can be carried out at home as well.
Midwives are trained in coping with such emergency situations
(ICM 2010; RCOG 2005). In a study reporting on the use of
McRoberts’ manoeuvre, rotational methods and posterior arm de-
livery in a hospital setting "The cumulative success rates after the
second and the third manoeuvres were 79.0 and 94.6%, respec-
tively“ (Leung 2011). In a study of the all-four manoeuvre an even
higher success rate was reported (Bruner 1998) with no mortal-
ity and a comparably low morbidity. The all-four manoeuvre is
even often more easily carried out in home birth settings than in
many hospital settings as neither epidurals nor fetal monitors are
used at home (Meenan 1991). However, it is not easy to obtain
large, valid and comparable case series but to the extent that the
mortality and morbidity rates related to shoulder dystocia seem
lower in home birth settings than in hospital settings and as the
most common ensuing morbidities are either initially treated in
the same way at home as in hospital (postpartum haemorrhage)
or can be transferred without emergency (fourth-degree perineal
tears) the theoretical reasoning why hospitalisation of women with
low-risk pregnancies may have a positive impact on the outcome
is less clear.

With regard to the fourth mentioned emergency situation, fetal
heart plummeting for no obvious reason, we note that many fetal
heart rate abnormalities will resolve with simple conservative mea-
sures, such as a change in maternal position (to relieve aortocaval
compression and pressure on the umbilical cord) [...] and short-
term maternal oxygen administration” (Enkin 1995). To the ex-
tent that “The most common treatment for [...] persistent fetal
heart rate abnormality [...] is prompt delivery” (Enkin 1995), it
is obvious that a policy of hospitalisation will have some impact
on women with low-risk pregnancies. However, when the fetal
heart rate is continuously electronically monitored during labour,
the rate of false alarms may be as high as 99.8% (Alfirevic 2008;
Nelson 1996), leading to an increase in caesarean sections and in-
strumental vaginal births without any reduction in cerebral palsy,
infant mortality or other standard measures of neonatal well-be-
ing (Alfirevic 2008; Nelson 1996). Thus it is not obvious that the
impact of a policy of general hospitalisation is necessarily benefi-
cial even though a very small fraction of all persistent fetal heart
rate abnormalities for no obvious reason that do not resolve at
home may worsen due to the longer transfer time from diagnosis
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to intervention. It might be noted that many cases of fetal heart
rate abnormality observed by obstetricians on duty will be due
to interventions that only take place in hospitals, like oxytocin
administration or epidural anaesthesia (Enkin 1995) and are in
general observed among women with high-risk pregnancies. As
many cases of fetal heart plummeting are observed in correlation
with the two first mentioned emergency complications or other
known high-risk situations (Sheiner 2003), the cases that are both
persistent and appears for no obvious reason among women with
low-risk pregnancies are probably extremely rare.

In the medical model, the possible iatrogenic effect of labour inter-
ventions is given little attention (Davis-Floyd 2009a). If a hospital
birth is planned instead of a home birth, it may initiate a cascade
of interventions and negative effects. The very first intervention
in labour is leaving home which means that the production of
oxytocin may be interrupted and labour slow-down. Upon arrival
to the hospital the labour may therefore need to be induced or
augmented with syntocinon, either because of the slow-down in
the natural progress or because of general hospital based routines
or time limits (O’Driscoll 1993). Another option is amniotomy
that may increase the risk of cord prolapse especially if the fetus has
not engaged in the pelvis. The non-familiar environment and the
interventions may make it less inviting to remain mobile, actively
to change between relaxation, joking, intense labour, managing
contraction, visiting the loo, bending over a table, shouting at the
partner, kissing, going to the kitchen, in short: to remain in control
(Hunter 2004). It is easier to lie down on the hospital bed, give up
and ask for pain relief. Busy hospitals often have many routines;
in some parts of the world eating and drinking is prohibited if
the woman is hospitalised (Rooks 1989; Singata 2010) and many
hospitals enrol all women in a standardised regimen such as active
management of labour (O’Driscoll 1993) or electronic fetal mon-
itoring. Whether or not hospitals subscribe to active management
of labour, augmentation rates may still be high (Clark 2009). In
many countries women of low risk are “part of the care in the
whole obstetric department, and thus subject to the same rules
and arrangements, with little distinction between high-risk and
low-risk” (Hodnett 1989). In concert, these aspects may lead to
various complications for mother and child - e.g. giving birth in
a less physiologically advantageous position lying down on a bed
where the body has to work against gravity, where the baby’s exit
is impeded, and where the baby may be going into distress (Horn
2010), and where, finally, more dramatic interventions are needed
such as instrumental or operative delivery (Anim-Somuah 2005)
which in turn may lead to additional problems for mother and
baby. Being in hospital also carries risks e.g. from fetal asphyxia
from inappropriate over-use of oxytocin. The need for quietness to
establish breastfeeding may also be impeded. In addition to such a
cascade of events, mother and baby are also inadvertently exposed
to unfamiliar pathogens in the hospital (Horn 2010) that may
lead to more or less severe consequences. Finally, in some countries
there is a trend towards discharging mother and baby still earlier

from still larger and more centralised hospitals concentrating the
childbirth experience to a condensed episode of objectification,
intervention and pain, delimited by long transportation to and
from the hospital rather than an empowering, integrated, adven-
turous personal experience laying out the ground for the joys and
challenges of mother- and parenthood.

In addition to the intended and unintended effects on the out-
comes traditionally studied in obstetric research (such as Apgar
scores, haemorrhage, etc), the midwifery model adds another set
of dimensions to the picture. Rooks emphasizes how good obstet-
ric outcomes are not the only goal for the midwife (Rooks 1999).
Midwives also value childbirth as an emotionally, socially, cultur-
ally, and often spiritually meaningful life experience (ICM 2012).
The woman’s transition into motherhood should be a positive ex-
perience and breastfeeding and mothercraft are part of the focus of
midwifery (Rooks 1999). These dimensions are not seen as exter-
nal and additional to the obstetric dimensions; they are an integral
part of obstetrics as practiced by midwives. Those who practice in
accordance with the midwifery model focus on the normalcy of
pregnancy, and its potential for health. Birth is viewed as a natural
process that has profound meaning to many people and should be
treated as normal until there is evidence of a problem. The possi-
bility of complications is not allowed to pre-empt all other values
associated with the woman’s experience of bearing and giving birth
to a child. Midwives are experts in protecting, supporting, and
enhancing the normal physiology of labour, delivery, and breast-
feeding, and establish the pregnant woman as an active partner in
her own care and recognize her as the primary actor and decision-
maker. The approach is time-intensive and relationship-intensive.
Midwives use their own physical and emotional energy to encour-
age, support, and comfort women during birth. The midwifery
model of care is based on respect for the intricacy of the natural
physiology of childbirth and belief that women’s bodies are well
designed for birth. Midwives try to protect, support, and avoid
interfering with the normal processes; thus they try to avoid un-
necessary use of obstetric interventions (Rooks 1999). The hos-
pital environment is both a physical and social territory (Jordan
1993) and thus the labour ward shapes the relationship between
the woman and the professionals. The woman is prone to meet
many caregivers (up to 16 professionals during a 6 hours delivery
has been documented, even though the woman may be left alone
most of the time with nothing meaningful to do (Hodnett 1989)).
Continuous and supportive presence, reassuring, encouragement
and praise can often be helpful for labouring women. A setting
that allows for continuity of care facilitates a supportive environ-
ment for the woman (Kirkham, 2010) and constitutes her as a
woman who can cope with labour. Homebirth literature describes
the home as an empowering place whereas hospital rooms can be
experienced as unfamiliar and intimidating and emphasize the pa-
tient role and risk of birth (Mansfield 2008). These non-obstetric
dimensions of pregnancy and birth may well be lost if low-risk
births as a matter of routine are hospitalised.
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To sum up: The first part of the theoretical reasoning described
above has its origin among obstetricians who are usually called
for and have a focus on the emergency cases at hospitals. In the
medical model women’s bodies are viewed as imperfect at giving
birth and the model calls for close monitoring and control of the
process. For many years “critiques of the biomedical model of
childbirth have served to highlight the shortcoming of present-
day maternity services” (Walsh 2002) and even though systematic
reviews for many years have shown that many obstetric procedures
are overused, structural or social interventions to avoid problems
are often underused (Sakala 2008) and little attention is given to
these aspects. However, if one does not focus on the extremely
rare complications, a very different type of theoretical reasoning
can emerge, a reasoning that focuses on why hospitalisation may
have a negative impact on the vast majority of women who, by se-
lection and prediction, should not develop any serious complica-
tions. Here, the hospital environment is understood as a place that
may disturb the labour process and lead to iatrogenic effects. The
“writing on an alternative social model is less developed” (Walsh
2002) and only just recently proponents seem to have agreed on
a common label: “The midwifery model of care” (Davis-Floyd
2009b).

Why it is important to do this review

It is important that pregnant women and public health planners
are able to base decisions on the best available evidence. In the pre-
vious version of this review (Olsen 1998), the authors concluded
that “There is no strong evidence to favour either planned hos-
pital birth or planned home birth for low-risk pregnant women”.
The conclusion was solely based on the very limited evidence from
randomised studies. The review (Olsen 1998) was originally mo-
tivated by a systematic review of observational studies that showed
that “the methodologically best, observational, comparative, orig-
inal studies investigating the mortality related to planned home
and planned hospital births revealed no statistical difference in
mortality between planned home and planned hospital birth; the
confidence interval was not compatible with extreme excess risks
in any of the groups (odds ratio (OR) 0.87, 95% confidence in-
terval (CI) 0.54 to 1.41)” and “that fewer medical interventions
occurred in the home birth group” followed by a long list (Olsen
1997a). However, the quality of the observational studies was at
that time not particularly strong, and a conclusion formally in-
cluding evidence from these studies would not have been much
more informative than the Cochrane review (Olsen 1998).

Since 1997, the amount of observational evidence has grown
tremendously (Wax 2010). and the methods for assessing and in-
cluding evidence from observational studies in systematic reviews
have also improved (Schiinemann 2011). However, the Pregnancy
and Childbirth group has a policy of reviewing only RCTs (Gates
2010) as it is generally acknowledged that it is a great challenge

to summarize observational evidence appropriately (Reeves 2011).
The intense critique (Davey 2011; Delamothe 2010; Gyte 2011;
Hayden 2011; Horton 2010; Johnson 2011; Keirse 2010; Kirby
2011; Michal 2011; Sandall 2011; Zohar 2011) of the reliability of
the most recent systematic review of observational studies on the
safety of home birth (Wax 2010) demonstrates these challenges.
The persistent critiques of this study (Wax 2010) led to publication
of supplemental material (Wax 2011), and also led the publishing
editors to conclude that “it is clear that we need more rigorous and
better designed research on this [...] issue” (Anonymous 2011).
We thus only include RCTs in this systematic review. However,
we briefly present the findings from the largest observational stud-
ies included in the most recent systematic review of observational
studies on the safety of home birth (Wax 2010) as their literature
search seems not to have been criticized and the largest included
studies seem not to have been criticized either. As in the previ-
ous versions of this review and in accordance with the policy of
the Pregnancy and Childbirth group, evidence from observational
studies is only mentioned in this subsection and in the discussion
section; it is not included in the Authors’ conclusions. The cur-
rently largest observational study by far, including more than half
a million births, states that “No significant differences were found
between planned home and planned hospital birth (adjusted RRs
and 95% Cls) intrapartum death and neonatal death up to seven
days 1.00 (0.78 to 1.27)” (de Jonge 2009). The study did not re-
port any specific morbidity outcomes, but the second largest study
based on 13,000 births did, and they found that “All measures
of serious maternal morbidity were lower in the planned home
birth group as were rates for all interventions including cesarean
section (5.2% versus 8.1%; RR [95% CIJ: 0.64 [0.56, 0.73])”
(Hutton 2009). The measures of serious maternal morbidity were
typically 10% to 30% lower and the rates for all interventions
were typically 20% to 60% lower. Thus several findings from the
systematic review (Olsen 1997a), quoted in the previous version
of this review (Olsen 1998), were supported by the two largest
studies included in the most recent review (de Jonge 2009; Hutton
2009). Neither of these two studies reported on birth trauma to
the newborn even though it had previously been observed to be
consistently different (Olsen 1995; Olsen 1998) but another large
observational study (Janssen 2009), confirmed that birth trauma
(e.g. cerebral haemorrhage, fracture of clavicle, long bones or skull,
fascial nerve injury or nerve injury effecting movement of a child’s
shoulder, arm, and hand) were significantly different and three
times as frequent in the hospital birth group. Thus the previous
conclusions about “no statistical difference” in perinatal mortality
(Olsen 1997a; Olsen 1998) seem to have been strengthened, and
the results showing significantly lower morbidity rates related to
home birth have become more convincing.

Even in well controlled observational studies, observed differences
(or lack of differences) may be due to uncontrolled confounding
and bias. Thus, some of these findings may be partly or entirely
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due to bias. Lack of significant difference in various measures of
mortality was not refuted by Cochrane reviews of elements of birth
care relevant for home birth settings, such as midwifery-led care
(Hatem 2008) alternative birth clinics (Hodnett 2010) and con-
tinuity of care (Hodnett 2011) and several of the findings show-
ing lower intervention rates at home (Hutton 2009) were sup-
ported by significant differences in the Cochrane reviews, although
the differences were not as large (Hatem 2008; Hodnett 2010;
Hodnett 2011). Most morbidity measures were not significantly
different although a few favoured midwifery care or birth clinics,
e.g. breastfeeding (Hatem 2008; Hodnett 2010), and a better five-
minute Apgar score favoured continuous support during child-
birth (Hodnett 2011). The largest and most marked difference
across the three Cochrane reviews (Hatem 2008; Hodnett 2010;
Hodnett 2011), is greater satisfaction with the birth experience in
the “experimental” setting. The differences and the prevalences in
some of the trials (Hodnett 2009; Waldenstrom 1993) is of such
a magnitude that less than 50 participants in a trial are needed
to demonstrate a significant difference. Similarly, for a few of the
interventions only 100 to 200 participants are needed (Hodnett
2009; Klein 1984). Thus, if the small feasibility trial (Dowswell
1996) identified in the first version of this review (Olsen 1998) had
continued until today and had collected the relevant outcomes,
we would probably have had sufficient statistical power to make
conclusive statements about women’s satisfaction with home birth
compared with hospital birth and also about some of the most
common and overused interventions (electronic fetal monitoring,
augmentation and episiotomy).

In addition to a healthy child many women have additional wishes
for the life-changing experience that childbirth is. In order to cap-
ture some of these aspects more than 30 “soft” outcomes were
included in addition to more than 30 obstetric outcomes in the
Cochranre review “Midwife-led versus other models of care for
childbearing women” (Hatem 2008). A qualitative review of re-
cent books (Mansfield 2008) shows that proponents of natural
childbirth explicitly express a wish for the birth to be ‘wise’, ‘ac-
tive’, ‘gentle’ and maybe even an ‘adventure’ resulting in ‘personal
growth’ with ‘joys, fears, pleasures and pains’. Outcomes attempt-
ing to grasp these issues should be included (so far only pain seems
to have been of concern). In another Cochrane review, the authors
developed one composite outcome to measure all sorts of very pos-
itive views of intrapartum care as measured by trial authors, e.g.
involvement in the process of birth, freedom to express feelings,
support from midwives, and indicators of involvement in decision-
making (Hodnett 2011). As the aims and desires related to home
birth (and similar minimalistic, humanistic or natural approaches
to birth) are so diverse, the preferable primary outcome should be
some sort of composite measure that grasps all of these aspects. We
believe that satisfaction with the birth experience (Waldenstrom
2008) as assessed by the women themselves is better than a tech-
nically defined composite measure that might tend to average out

what is most important to each individual woman.

This review is being updated because a new trial has been identi-
fied (Hendrix 2009) and because methodology and references to
the evidence in the introduction needed to be updated. According
to the protocol the objective was “to determine if the above re-
sults [from observational studies] are reproducible in randomised
trials”. Maternal and perinatal mortality are so low in low-risk
pregnancies that these outcomes cannot be the primary outcome
measures. Instead it is of interest to study any excess rates of inter-
ventions, complications and morbidity related to planned hospital
birth in order to assess the price paid for a general policy based on
the belief that planned hospital birth is always the safest (Olsen
1997b). This is still the aim in this updated review. According to
the new version of the Handbook “It is normally expected that
the [...] conclusions of the review will be based in large part on
the effects of the interventions on these outcomes [i.e. the review’s
primary outcomes] (Higgins 2011)”. If an equivalence trial were
to be set up in order to demonstrate that planned hospital birth is
at least as safe as planned home birth for low-risk women assisted
by an experienced midwife with collaborative medical back up, tri-
alists would need to determine a minimal clinically important dif-
ference in maternal mortality (D’Agostino 2003). Despite the fact
that regulatory agencies ask for both ‘clinical judgement’ and ‘sta-
tistical reasoning’ in the planning of equivalence trials, methodol-
ogy experts in equivalence trials have in general never come across
examples with such clinical input. Thus minimal clinically mean-
ingful differences are often determined asa 10% or 20% difference
in the efficacy measure (D’Agostino 2003). Ten to fifty million
women would be needed in such a trial depending on the exact
circumstance. In order to demonstrate a doubled risk in mater-
nal mortality “only” one to two million women would be needed.
More than 100,000 women would be needed in order to falsify
the findings on perinatal mortality from the largest observational
studies (de Jonge 2009). Nevertheless, we still include maternal
and perinatal mortality among the primary outcomes as these play
an important role in discussions and decisions concerning place
of birth.

In the future it might be worthwhile to prepare a protocol for a
separate review focusing on pregnant women who live in areas of
the world where hospitals, even though adequate in numbers, are
not distributed “within easy reach of all the women and newborns
who need them (SOWMY 2011).” Assessments in more than 50
countries have revealed that a deficit of health facilities offering
Basic Emergency Obstetric and Newborn Care (BEmONC) is an
even larger problem than lack of hospitals. In areas where both
levels of care are available it might be worthwhile to consider
if resources are better spend maintaining home births in areas
within reach of BEmONCG:s rather than spending all resources on
“concentrating staff, equipment, drugs and supplies in a health
facility that is open 24 hours a day, 7 days a week (SOWMY

2011).” However, as no observational studies to our knowledge

Planned hospital birth versus planned home birth (Review)

Copyright © 2012 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

137



have been published to motivate and inform such a Cochrane
review, we doubt that production of a separate Cochrane review
with this focus should have a high priority at the moment.

OBJECTIVES

To compare the effects of planned hospital birth attended by a mid-
wife or others with midwifery skills (UNFPA 2012) with planned
home birth backed up by a modern hospital system in case a trans-
fer should turn out to be necessary. The primary focus is on women
with an uncomplicated pregnancy and low risk of medical inter-
vention during birth; any type of hospital birth without restriction
will be included, e.g. whether midwifery-led or not, whether with
a paediatric department or not, etc. If any trials are identified that
include women with a higher risk, secondary analyses will be done
for these.

METHODS

Criteria for considering studies for this review

Types of studies

We considered all attempts to conduct randomised controlled tri-
als.

Types of participants

Pregnant women.

Types of interventions

Planned hospital versus planned home birth.

Types of outcome measures

Outcome measures are not part of the criteria for including studies.

Primary outcomes

e Maternal mortality

e Perinatal mortality (non malformed)

e Birth trauma (e.g. cerebral haemorrhage, fracture of
clavicle, long bones or skull, fascial nerve injury or nerve injury
effecting movement of a child’s shoulder, arm, and hand)

e Apgar <7 at 5 min

e Resuscitation

e Early cord clamping

Jaundice

Other neonatal morbidity

Transfer to neonatal intensive care unit
Baby not breast fed

Assisted vaginal birth

Caesarean section

Haemorrhage

[ )

[ )

[ )

[ )

[ )

[ )

.

o Derineal trauma

e Other maternal morbidity
e Epidural

e Other (non-epidural) medical pain relief
e Non-medical pain relief
e Medical augmentation
e Episiotomy

[ )

Maternal satisfaction

Secondary and non-prespecified outcomes

As low-risk birth is not a disease, as both home and hospital birth
can have many diverse physiological and psychosocial effects and
side effects (both short- and long-term), and as the aim of the
review is to assess the “price paid” for a general policy based on
the belief that planned hospital birth is always the safest for all
women including low-risk women, it is of interest to include all
outcomes recorded in the included trials. Thus we have not listed

any specific outcomes as secondary.
Search methods for identification of studies

Electronic searches

We searched the Cochrane Pregnancy and Childbirth Group’s
Trials Register by contacting the Trials Search Co-ordinator (30
March 2012).
The Cochrane Pregnancy and Childbirth Group’s Trials Register
is maintained by the Trials Search Co-ordinator and contains trials
identified from:

1. quarterly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE;

3. weekly searches of EMBASE;

4. handsearches of 30 journals and the proceedings of major
conferences;

5. weekly current awareness alerts for a further 44 journals
plus monthly BioMed Central email alerts.
Details of the search strategies for CENTRAL, MEDLINE and
EMBASE, the list of handsearched journals and conference pro-
ceedings, and the list of journals reviewed via the current aware-
ness service can be found in the ‘Specialized Register’ section
within the editorial information about the Cochrane Pregnancy

and Childbirth Group.
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Trials identified through the searching activities described above
are each assigned to a review topic (or topics). The Trials Search
Co-ordinator searches the register for each review using the topic
list rather than keywords.

We did not apply any language restrictions.

Data collection and analysis

For this update we re-assessed the previously included trial that
had been awaiting additional data and the newly identified trial,
using the following methods. Selection and assessment was carried
out as independently as possible but it was a great challenge to be
fully independent as most of the necessary information had to be
requested from the trialists over several e-mail exchanges.

Selection of studies

The two review authors, as independently as possible, selected the
trials to be included in the review. No disagreements occurred but
they would have been resolved through discussion.

Data extraction and management

We designed a form to extract data. For eligible studies, the two
review authors extracted the data using the agreed form. Disagree-
ments were resolved by discussion. When information regarding
any of the above was unclear, we contacted authors of the original
reports to provide further details. We entered these data into Re-
view Manager software (RevMan 2011) and checked for accuracy.

Assessment of risk of bias in included studies

The two review authors, as independently as possible, assessed risk
of bias for each study using the revised Cochrane Pregnancy and
Childbbirth Group (CPCG) template data extraction form, sup-
plemented with the CPCG methods standard text (Gates 2010)
and the criteria outlined in the Cochrane Handbook for System-
atic Reviews of Interventions (Higgins 2011). Disagreement was re-
solved by discussion or by requesting additional information from
the trialists. The assessments in the next update ought to be re-
peated with a possibly further revised data extraction form.

(1) Sequence generation (checking for possible selection
bias)
We described for each included study the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups. We assessed the
method as:

o low risk of bias (any truly random process, e.g. random
number table; computer random number generator);

e high risk of bias (any non-random process, e.g. odd or even
date of birth; hospital or clinic record number);
e unclear.

(2) Allocation concealment (checking for possible selection
bias)

We described for each included study the method used to conceal
the allocation sequence, and determined whether intervention al-
location could have been foreseen in advance of, or during recruit-
ment, or changed after assignment. We assessed the methods as:

o low risk of bias (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

e high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

e unclear.

Blinding (checking for possible performance and detection
bias)

Women and care providers cannot be blinded to place of birth and
assessors can only be blinded in relation to assessment of a small
set of outcomes, i.e. outcomes not recorded in direct relation to
the birth but followed up for all women (e.g. follow-up for serious
perineal trauma). Thus, we did not assess blinding specifically for
any outcomes nor for any separate classes of outcomes. Rather, we
have substituted the item ‘Blinding’ in the "Risk of bias’ table with
two non-standard items ‘Standard of performance’ and ‘Integrity
of responders’ which we find of greater importance for the overall
assessment of bias in trials included in our review.

(3) Standards of performance (performance bias)

As described in the background section, hospital practices vary a
lot and actual home birth practices vary, too. One might say that
the difference between home and hospital birth lies as much in
the performance as in the different geographical locations. Thus
to some extent it is meaningless to check for performance bias in
the usual way. Instead we described for each included study any
performance bias due to poor clinical standards, including skills of
the personnel, communication and collaboration between them,
when it is needed, in one or both intervention groups. We noted
if all cases of perinatal death (and Apgar < seven at five min) were
described and that the descriptions did not indicate substandard
clinical practice). We also noted any changes in trial design (e.g.
in inclusion criteria due to poor recruitment).
We assessed the standards of performance as:

e adequate (no indications of substandard clinical practice
were apparent)

e inadequate (otherwise) or,

e unclear.
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(4) ‘Integrity of responders’ (checking for possible detection
bias)
As one of the primary outcomes in this review is the woman’s
overall satisfaction with the birth experience, and as the interac-
tion between woman and birth care provider(s) contribute to this
satisfaction, we considered this outcome as adequately collected if
it was collected without interaction between birth providers and
woman (e.g. interview by a researcher unrelated to caregivers in-
volved in the trial or collected through questionnaires collected
and coded by a similarly unrelated researcher or institution with
an explicit guarantee to the women that the answers would not
be disclosed to care providers and only used for statistical pur-
poses). All outcomes measuring interventions may unavoidably
be influenced by performance bias as the decision to apply and
subsequently document the interventions rely on the caregivers.
We described for each included study the methods used, if any, to
minimise the influence of personnel on the women’s own scoring
of satisfaction. We assessed the method as:

o low risk of bias (if the woman’s overall satisfaction was
collected independently, e.g. as described above);

e high risk of bias (otherwise) or;

e unclear.

(5) Incomplete outcome data (checking for possible attrition
bias through withdrawals, dropouts, protocol deviations)

We described for each included study, and for each class of out-
comes, the completeness of data including attrition and exclusions
from the analysis. We stated whether attrition and exclusions were
reported, the numbers included in the analysis at each stage (com-
pared with the total randomised participants), reasons for attrition
or exclusion where reported, and whether missing data were bal-
anced across groups or were related to outcomes. To be included
in the review, data on a given outcome had to be available for at
least 80% of those who were originally randomised. For outcomes
collected post hospital discharge, we recognise that follow-up can
be difficult. Therefore, we included data if the response rate was
higher than 75% and there was no obvious imbalance in groups.
Where sufficient information was reported, or could be supplied
by the trial authors, we planned to re-include missing data in the
analyses. We assessed methods as:

e low risk of bias (If all patients completed the study and
there were no losses to follow-up, no treatment withdrawals, no
trial group changes and no major adverse events or in case of
only minor deviations from this, e.g. if randomised participants
were subsequently found not to have been eligible for the trial, as
long as the discovery of ineligibility could not have been affected
by the randomised intervention and if the decisions were not
made blinded to assignment then the frequency (or risk) of the
outcome has to be high compared to the frequency of missing;
see Handbook 8.13);

e high risk of bias (otherwise);

e unclear.

(6) Selective reporting bias

We described for each included study how we investigated the
possibility of selective outcome reporting bias and what we found.
We assessed the methods as:

o low risk of bias (where it is clear that all of the study’s pre-
specified outcomes and all expected outcomes of interest to the
review have been reported);

e high risk of bias (where not all the study’s pre-specified
outcomes have been reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest are
reported incompletely and so cannot be used; study fails to
include results of a key outcome that would have been expected
to have been reported);

e unclear.

(7) Other sources of bias

We planned to describe for each included study any important
concerns we had about other possible sources of bias, including,
for example, whether the trial was stopped early due to a data-
dependent process, there was evidence of extreme baseline imbal-
ance, or there had been claims of fraud or misconduct. We assessed
whether each study was free of other problems that could put it at
risk of bias:

e yes, other sources of bias;

e no other sources of bias identified;

e unclear.

(8) Overall risk of bias

We made explicit judgements about whether studies were at high
risk of bias along the guidelines in the Handbook (Higgins 2011).
With reference to (1) to (7) above, we assessed the likely magnitude
and direction of the bias and whether we considered it is likely to
impact on the findings.

Measures of treatment effect

Dichotomous data

One of our primary outcomes is satisfaction, a variable that in
some studies is measured as ‘satisfaction’ (Waldenstrom 2000), in
other studies as ‘dissatisfaction’ (Hodnett 2010). A similar ‘reversal
of scale’ may be seen in other outcomes with a high incidence
(e.g. perineal trauma versus intact perineum). As the odds ratio is
invariant and equally valid in such cases irrespective of direction,
and because we had many sparse data, we presented results as
summary Peto odds ratios with 95% confidence intervals.
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Continuous data

None among the pre-specified outcomes and none encountered.

Unit of analysis issues

Cluster-randomised trials

Had we found cluster-randomised trials, we would have included
them in the analyses along with individually-randomised trials.
Our plan was as follows: we would have adjusted their sample
sizes using the methods described in the Handbook (Section 16.3.4
or 16.3.6) using an estimate of the intra cluster correlation co-
efficient (ICC) derived from the trial (if possible), from a similar
trial or from a study of a similar population. If we had used ICCs
from other sources, we would have reported this and conducted
sensitivity analyses to investigate the effect of variation in the ICC.
In future updates, if we identify both cluster-randomised trials and
individually-randomised trials, we plan to synthesise the relevant
information. We will consider it reasonable to combine the results
from both if there is little heterogeneity between the study designs
and the interaction between the effect of intervention and the
choice of randomisation unit is considered to be unlikely. We will
also acknowledge heterogeneity in the randomisation unit and

petform a separate meta-analysis.

Dealing with missing data

For the included study, we noted levels of attrition. We included
data for a given outcome which occurred prior to hospital discharge
only if the data were available for at least 80% of those originally
randomised. For outcomes collected post-hospital discharge, we
included data if the response rate was higher than 75% and there

was no obvious imbalance in groups.

For all outcomes we have carried out analyses, as far as possible, on
an intention-to-treat basis, i.e. we attempted to include all partici-
pants randomised to each group in the analyses. The denominator
for each outcome in each trial was the number randomised minus
any participants whose outcomes were known to be missing.

Assessment of heterogeneity and reporting biases,
data synthesis, subgroup analysis and investigation of
heterogeneity, and sensitivity analysis

When more than two trials contribute informative data to this
review, we plan to follow standard advice relevant for these issues
as published in the then current Cochrane Handbook for Systematic
Reviews of Interventions.

RESULTS

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies; Characteristics of studies awaiting classification.

Results of the search

Six references were retrieved by the electronic searches for the first
version of this review (Olsen 1998). In 2009 an additional ref-
erence (Hendrix 2009b) was identified and characterised as rele-
vant to be mentioned in the introduction or discussion section;
on closer investigation it was clarified that it referred to a not pre-
viously identified trial (Olsen 2010). Thus, two studies met the
eligibility criteria for the review. One (Hendrix 2009) is await-
ing classification pending further information (See Characteristics
of studies awaiting classification), and the other trial (Dowswell
1996) has been fully assessed and included (See Characteristics of
included studies).

Included studies
The included study (Dowswell 1996) was conducted in the United

Kingdom and recruited multiparous women judged to be at low
obstetric risk by a consultant obstetrician (n = 71) and likely to
11).
Recruitment was carried out by one consultant obstetrician in an

have suitable home support and home circumstances (n =

area where planned home birth was otherwise uncommon (0.5%
to 1%). The midwives assisting the home births were commu-
nity midwives who spent a few days each month in hospital; all
UK midwives are trained to do home births, but the ones in the
trial were probably not experienced with home birth. The hospi-
tal births were standard hospital care with intermittent ausculta-
tion at a university hospital with consultant obstetrician on call
(but not called routinely) and full neonatal facilities. One midwife
served one to two women in single rooms, she used intermittent

ausculation and was not continuously present.

Studies awaiting classification

Hendrix 2009 was conducted in the Netherlands and recruited
nulliparous women of low obstetric risk (n = 1). In this trial, 35
midwives in 14 primary care midwifery practices were involved in
recruiting pregnant women in different parts of the Netherlands
where 30% of all births are home births (Hendrix 2009).

Excluded studies

Five papers were identified via the search of CENTRAL/CCTR
with the MeSH term Home Childbirth. Four papers were not

randomised controlled trials or clinical controlled trials (Bateman
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1994; Berghs 1995; O’Connor 1986; Truffert 1998), and the fifth
paper (MacVicar 1993) compared *Simulated home delivery in
hospital’ with hospital birth and thus did not fulfil the criteria to
be labelled with the MeSH term Home Childbirth nor did it fulfil

the criteria to be included in this review.

Risk of bias in included studies

The assessed trial was generally of high quality (Figure 1; Figure 2),
the only potential problem is that not all outcomes were reported
and data seem to have been lost. We consider the outcomes selected
for reporting a reasonable choice as it was a feasibility trial that
was not published as a full report. We do not consider this to have
any appreciable impact on the findings.

Figure |. ’Risk of bias’ graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Figure 2. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included
study.
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Effects of interventions

The fully assessed trial with reported outcomes was too small to
draw reliable conclusions. Four of the primary outcomes in this re-
view were available for inclusion: baby notbreast fed (Analysis 1.1),
assisted vaginal birth (Analysis 1.2), caesarean section (Analysis
1.3), and other (non-epidural) medical pain relief (Analysis 1.4).
In addition, three other outcomes were reported and these are
also included here: perineal sutures (Analysis 1.5), mother disap-

pointed about allocation (Analysis 1.6), and father did not state
that he was relieved (Analysis 1.7). One difference seems statisti-
cally significant (Figure 3): the majority of mothers in the hospital
group were disappointed about the allocation while none of the
mothers in the home birth group were disappointed (Peto odds
ratio 12.18, 95% confidence interval 1.05 to 141.17); however,
the difference is non-significant using a Fisher’s exact test P value
=0.07).
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Figure 3. Planned hospital birth versus planned home birth, outcome: 1.6 Mother disappointed about
allocation.
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DISCUSSION

Summary of main results

The included study was of high methodological quality, except
for the small size. It is impossible to balance important benefits
against important harms as described in the Background as long
as only evidence from randomised studies are acceptable (Gates
2010). Another study is awaiting assessment (Hendrix 2009).

Overall completeness and applicability of
evidence

The two identified studies cannot sufficiently address the objec-
tives of this review. The most important finding is that it is pos-
sible to randomise women to either home or hospital birth in ar-
eas where home birth is available as part of the general maternity
care but at the same time is not a commonly known option. On
the other hand, it seems impossible to randomise women in areas
where women already are well informed about the possibility of
home birth (Olsen 2011). Considering that the observational evi-
dence in favour of planned home birth has strengthened since the
feasibility trial (Dowswell 1996), it might be worthwhile setting
up trials with relevant and fully reported outcomes in areas where
home birth is available, but not a commonly known option.

Quality of the evidence

Two trials with a total 12 participants were identified but only
one was included and was generally of high quality (n = 11) and
provided some useful outcome data. The key methodological lim-
itation of the study was the small size. Thus, the overall quality of
evidence from the randomised trial is weak and it should formally
be downgraded from high to moderate due to the wide confidence
intervals (Schiinemann 2011). It may be noted that one of the
outcomes in observational studies (birth trauma to the newborn)
seems consistently to show a ‘large magnitude of effect’ which
might formally increase the quality of this part of the observational
evidence from low to moderate (Schiinemann 2011). However, as

Hospital better Home better

the policy of the Cochrane Pregnancy and Childbirth Group is
to include evidence only from randomised trials, this observation

cannot be part of the conclusions of this review.

Potential biases in the review process

Inclusion of only randomised trials of a fair quality prevents bias
towards strong but misleading conclusions. However, the restric-
tion excludes a large body of evidence from observational studies
of a fairly high quality, potentially introducing the misleading im-
pression that almost nothing is known about the potential effects
of planned hospital versus home birth (Berghella 2008). In gen-
eral, over-reliance on only randomised controlled trials should be
avoided (Jadad 2007) and this review may provide a good example
of a field where evidence from good observational studies are a

sine qua non.

Unfortunately, the additional information about the UK trial that
was requested back in 1997 now seems to have been lost. Addi-
tional details about the Dutch trial have been received and further
details have been requested. We did not judge the loss of data to
have introduced bias.

Agreements and disagreements with other
studies or reviews

The weak evidence from two, not fully reported, randomised tri-
als, one an included study (Dowswell 1996), the other awaiting
classification (Hendrix 2009), does not contradict the evidence
from the largest observational studies (de Jonge 2009; Hutton
2009; Janssen 2009) identified in the most recent systematic re-
view (Wax 2010), nor does it contradict the results of Cochrane
reviews of elements of care typical to home birth (Hatem 2008;
Hodnett 2010; Hodnett 2011).

AUTHORS’ CONCLUSIONS
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Implications for practice

This review shows that there is no strong evidence to favour ei-
ther planned hospital or planned home birth for selected, low-
risk pregnant women. From an autonomy-based ethical perspec-
tive the only justification for practices that restrict a woman’s au-
tonomy and her freedom of choice, would be clear evidence that
these restrictive practices do more good than harm (Enkin 1995),
as we stated in the previous version of this review (Olsen 1998).
A decade later, the European Court of Human Rights in Stras-
bourg handed down a judgment stating that “the right to respect
for private life includes the right to choose the circumstances of
birth”. Thus, no matter what the level of evidence is, European
governments are not allowed to impose, e.g. “fines on midwives
assisting at home births” as it “constitutes an interference in the
exercise of the rights ... of pregnant mothers” (Registrar 2010).
On the other hand, the ethical concept of the fetus as a patient
(Chervenak 1992) may lead some to state that “Obstetricians have
an ethical obligation to disclose the increased risks of perinatal and
neonatal mortality and morbidity from planned home birth in the
context of American healthcare and should recommend against it”
(Chervenak 2011) and that “In clinical practice it involves recom-
mending ... aggressive management (interventions such as fetal
surveillance, tocolysis, Caesarean delivery)” (Chervenak 1992). In
this ethical perspective recommendations about interventions are
acceptable even when they are not supported by randomised con-
trolled trial (RCT) data. The lack of strong evidence from RCTs
and an autonomy-based ethical perspective lead to the conclusion
that all countries should consider establishing home birth services
with collaborative medical back up and offer low-risk pregnant
women information about the available evidence and the possible

choices.

Implications for research

The UK trial (Dowswell 1996) showed that randomising women
to home or hospital delivery is possible (11/71 = 15 % of the
invited women accepted to be randomised) whereas the Dutch
trial (Hendrix 2009) showed that in places where home birth is
part of standard care and where women are already well informed
about the two options, women do not wish to be randomised.

Evidence from observational studies suggests that planned home
birth is safe and may lead to fewer interventions, fewer complica-
tions and fewer neonatal problems. If maternal or perinatal mor-
tality is of prime concern, extremely large trials are required to
answer the question with sufficient power; this will hardly ever
be achievable. Considering the ongoing and hot debate about the
quality of observational studies and systematic reviews of observa-
tional studies about home versus hospital birth in relation to peri-
natal mortality (Delamothe 2010; Hayden 2011; Horton 2010;
Keirse 2010; Michal 2011) the best way forward would probably
be to conduct a systematic review based on a published protocol
in which all steps are prespecified, most importantly inclusion cri-

teria with regard to study design (e.g. prospective studies), pop-
ulation (e.g. various definitions of low risk), type of intervention
(e.g. planned home birth backed up by a collaborative medical
system) and relevant outcome measures (e.g. perinatal mortality
among non-malformed babies).

Clinicians who are uncomfortable with the quality of the obser-
vational or indirect evidence and the lack of direct evidence from
randomised trials relating to satisfaction, intervention rates, and
morbidity may consider setting up or getting involved in trials.
With proper choice of outcome measures, and as the number of
women randomised (or practitioners in cluster-randomised trials)
increases, trials would soon (with a few hundred women) have
sufficient power to clarify if the differences seen in observational
studies are solely due to selection bias or if planned hospital births
really do increase intervention rates and, with larger trials (from
a few thousand women), if it also increases morbidity. Conclu-
sive evidence from randomised trials may be reached even quicker
(less than one hundred randomised women) in relation to satisfac-
tion (Waldenstrom 2008) if the difference is as noticeable as seen
in randomised trials of elements of care present in home births
(Hatem 2008; Hodnett 2010; Hodnett 2011). Women living in
areas where they are not well informed about the two options
might actually welcome ethically well-designed trials that would
ensure all women better information about the available evidence
in relation to choice of place of birth (Olsen 2011).

It is well known that it is a great challenge to conclude and act
appropriately when “there is inconclusive evidence” (Schiinemann
2011), and that the most difficult thing seems to be to say ‘T do not
know’ (Chalmers 1983). As long as the available evidence is con-
sidered too weak for strong advice and the hot debate continues,
it might be worthwhile to use qualitative methods to investigate
how clinicians who advice women about place of birth think about
home birth in relation to the available evidence (Thorp 2007).
Futhermore it could be worthwhile to study the information and
advice offered by clinicians to pregnant women with regard to
choice of place of birth, and the way such information is offered
and received. The role of the media may also be worth studying
in a systematic way (Sweet 2010).

It is not obvious that randomised trials are the most needed type
of study. It might be worthwhile for the Cochrane Pregnancy and
Childbirth Group to consider whether some evidence from ob-
servational studies could successfully be included in some reviews
under their control (e.g. reviews including only low-risk pregnant
women and only for very rare outcomes) on the condition that
the guidelines in the Cochrane Handbook for Systematic Reviews
of Interventions are followed. As long as low-risk women giving
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birth at hospital are exposed to overuse of interventions with po-
tentially harmful effects (EURO-PERISTAT 2008; Sakala 2008),
all or parts of the above research is needed. As values are so differ-
ent among and between women, clinicians, scientists, and policy
makers, it is difficult to prioritise between the research approaches.
They are probably best undertaken in tandem.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Dowswell 1996

Methods

Randomisation was in the ratio 1:1 in balanced blocks of 8 and performed by opening
the next in a series of numbered opaque sealed envelopes containing the trial allocation.
No blinding. 1 woman allocated to delivery at home was excluded after randomisation
because she was found to have had a previous postpartum haemorrhage. Intention-to-
treat analysis of obstetric outcomes; in the analysis of questions regarding satisfaction,
the excluded woman was not included

Participants

11 multiparous women (5 experimental and 6 control) judged to be at low obstetric
risk by a consultant obstetrician and likely to have suitable home support and home
circumstances

Interventions

Planned delivery at home or in hospital. (More detailed unpublished data were sought
in 1997 for first version of the review, in 1998 for the next update and again in 2010
and 2011 for this update. The information has now been supplied by the consultant
obstetrician according to his memory.)

The midwives assisting the home births were community midwives who spent a few days
each month in hospital but were probably not experienced with home birth. All UK
midwives are trained to do home births and legally bound to assist a woman who asks
for one. However, in practice some feel much more secure than others. So for planned
home births midwives tend to self-select enthusiasts. Home birth was generally available
in the area to those who asked for it, but not routinely offered. The home birth rate in
Leeds at that time was between 0.5% and 1%. The home birth midwives were different
from the midwives taking care of the hospital births

Hospital birth was normal hospital care with intermittent auscultation, at a university
hospital with consultant obstetrician on call (but not called routinely when the child was
born) and full neonatal facilities. 1 midwife who was not continuously present served 1-

2 women in single rooms

Outcomes

Operative delivery, perineal sutures, nitrous oxide and oxygen, pethidine, baby not breast
fed, mother disappointed about allocation, father did not state that he was relieved.
(Unpublished data were sought in 1997 for first version of the review, in 1998 for the
next update and again in 2010 and 2011 for this update; however, the trialists now
consider data to be lost.)

Notes

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk "I'm sure it was by computer. Andy Vail

bias)

generated the sequence for us®. Mail reply
from ] Thornton, 7 July 2011
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Dowswell 1996 (Continued)

Allocation concealment (selection bias)

Low risk

”Randomization was in the ratio 1:1 in
balanced blocks of eight and performed
by opening the next in a series of num-
bered opaque sealed envelopes containing
the trial allocation.“

Standard of performance (performance

bias)

Low risk

No substandard clinical practices sus-

pected.

Integrity of responders (detection bias)

Unclear risk

Not applicable (satisfaction with birth ex-
perience not reported or lost)

Incomplete outcome data (attrition bias)
Obstetric outcomes

Low risk

“intention-to-treat analysis; Table 1“

Comment: this is correct.

Incomplete outcome data (attrition bias)

Emotional outcomes

Low risk

Data not reported for the excluded partic-
ipant (9% data loss), and data lost accord-
ing to trialists

Comment: exclusion justifiable (Hand-

book 8.13.1).

Selective reporting (reporting bias)

High risk

Complications recorded according to the
text but not reported in table. Data pre-
sumably lost according to trialist (mail re-
ply from T Dowswell, Dec 21, 2010)

Comment: the reported outcomes are fairly
standard and seem to be a fair choice of
outcomes considering it is a feasibility trial
not published as a full report. So we do
not suspect selective reporting though we

cannot be sure

Other bias

Low risk

No reasons to suspect other types of bias.

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion
Bateman 1994  This is a retrospective study of unplanned and unattended home births. It is not a trial
Berghs 1995 This is an observational study, not a trial.

MacVicar 1993 The trial is not studying true home birth but ’Simulated home delivery in hospital’

O’Connor 1986  The trial is not studying home birth but vitamin K1.
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(Continued)

Truffert 1998

This is an observational study and not a trial.

Characteristics of studies awaiting assessment /[ordered by study ID]

Hendrix 2009

Methods

”one woman had given informed consent for randomisation.*

The 1 randomised woman was allocated to the home birth group. Randomised by sealed envelopes

The unit of randomisation was not explicitly described, and the time and place for the randomisation was unclear
(further information is being sought)

Participants

"The trial was conducted in different parts of the Netherlands. Thirty-five midwives in 14 primary care midwifery
practices participated in the trial by recruiting pregnant women. The midwives gave information about the trial
during the first prenatal visit, usually between 8 and 10 weeks of pregnancy. Only nulliparous women were eligible
to participate. Inclusion was possible up till the 18 week of pregnancy.®

No exclusion criteria were stated (further information is being sought)

Interventions

«

”Birth at home or at a hospital, in both cases assisted by an(!) registered independent midwife.

Outcomes

Primary outcomes were:

- referrals to secondary care during pregnancy and labour;

- medical interventions during labour.

Secondary outcomes were:

- total costs of obstetric care;

- satisfaction of childbirth.

(Additional details and unpublished data are being sought.)

Notes

The quotes are from the paper; the additional information was obtained through mail communication. Further
clarification and unpublished data are being sought
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DATA AND ANALYSES

Comparison 1. Planned hospital birth versus planned home birth

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Baby not breastfed 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.84 [0.15, 23.38]
2 Assisted vaginal birth 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
3 Caesarean section 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.0 [0.0, 0.0]
4 Other (non-epidural) medical 1 Peto Odds Ratio (Peto, Fixed, 95% CI) Subtotals only
pain relief
4.1 Nitrous oxide and oxygen 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.54 [0.04, 6.89]
4.2 Pethidine 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 6.25 [0.12, 320.40]
5 Perineal sutures 1 11 Peto Odds Ratio (Peto, Fixed, 95% CI) 1.44 [0.15, 14.00]
6 Mother disappointed about 1 10 Peto Odds Ratio (Peto, Fixed, 95% CI) 12.18 [1.05, 141.17]
allocation
7 Father did not state that he was 1 10 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.19 [0.00, 10.32]

relieved

Analysis 1.1. Comparison | Planned hospital birth versus planned home birth, Outcome | Baby not

Review: Planned hospital birth versus planned home birth

breastfed.

Comparison: | Planned hospital birth versus planned home birth
Outcome: | Baby not breastfed
Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Weight Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 2/6 1/5 + 100.0 % 1.84[0.15,2338]
Total (95% CI) 6 5 T— 100.0 % 1.84 [ 0.15, 23.38 ]
Total events: 2 (Planned hospital birth), | (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 047 (P = 0.64)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

Hospital better Home better
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Analysis 1.2. Comparison | Planned hospital birth versus planned home birth, Outcome 2 Assisted vaginal

Review: Planned hospital birth versus planned home birth

Comparison: | Planned hospital birth versus planned home birth

Outcome: 2 Assisted vaginal birth

birth.

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 0/6 0/5 00[00,00]
Total (95% CI) 6 5 0.0[0.0,0.0]
Total events: O (Planned hospital birth), O (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P < 0.00001)
Test for subgroup differences: Not applicable
0l 02 05 I 2 5 10

Hospital better Home better

Analysis 1.3. Comparison | Planned hospital birth versus planned home birth, Outcome 3 Caesarean

Review:  Planned hospital birth versus planned home birth

Comparison: | Planned hospital birth versus planned home birth

Outcome: 3 Caesarean section

section.

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 0/6 0/5 00[00,00]
Total (95% CI) 6 5 0.0 [0.0,0.0]
Total events: O (Planned hospital birth), O (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P < 0.00001)
Test for subgroup differences: Not applicable
0l 02 05 | 2 5 10

Hospital better Home better
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Analysis 1.4. Comparison | Planned hospital birth versus planned home birth, Outcome 4 Other (non-

epidural) medical pain relief.

Review: Planned hospital birth versus planned home birth
Comparison: | Planned hospital birth versus planned home birth

Outcome: 4 Other (non-epidural) medical pain relief

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Weight Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
| Nitrous oxide and oxygen
Dowswell 1996 416 4/5 100.0 % 0.54[0.04, 6.89 ]
Subtotal (95% CI) 6 5 — 100.0 % 0.54 [ 0.04, 6.89 ]
Total events: 4 (Planned hospital birth), 4 (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 0.47 (P = 0.64)
2 Pethidine
Dowswell 1996 16 o5 —— 100.0 % 625[0.12, 32040 ]
Subtotal (95% CI) 6 5 T 100.0 % 6.25 [ 0.12, 320.40 ]
Total events: | (Planned hospital birth), O (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z =091 (P = 0.36)
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Analysis 1.5. Comparison | Planned hospital birth versus planned home birth, Outcome 5 Perineal sutures.

Review: Planned hospital birth versus planned home birth
Comparison: | Planned hospital birth versus planned home birth

Outcome: 5 Perineal sutures

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Weight Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 3/6 2/5 100.0 % 1144 [0.15, 14.00 ]
Total (95% CI) 6 5 100.0 % 1.44 [ 0.15, 14.00 |
Total events: 3 (Planned hospital birth), 2 (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 0.32 (P = 0.75)
Test for subgroup differences: Not applicable
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Analysis 1.6. Comparison | Planned hospital birth versus planned home birth, Outcome 6 Mother
disappointed about allocation.

Review: Planned hospital birth versus planned home birth

Comparison:

Outcome:

6 Mother disappointed about allocation

| Planned hospital birth versus planned home birth

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Weight Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 4/6 0/4 —— 100.0 % 1218 [ 1.05, 141.17 ]
Total (95% CI) 6 4 —— 100.0 %  12.18 [ 1.05, 141.17 ]
Total events: 4 (Planned hospital birth), O (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 2.00 (P = 0.046)
Test for subgroup differences: Not applicable
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Analysis 1.7. Comparison | Planned hospital birth versus planned home birth, Outcome 7 Father did not
state that he was relieved.

Review: Planned hospital birth versus planned home birth

Comparison:

Outcome:

| Planned hospital birth versus planned home birth

7 Father did not state that he was relieved

Peto Peto
Study or subgroup Planned hospital birth Planned home birth Odds Ratio Weight Odds Ratio
n/N n/N Peto,Fixed,95% Cl Peto,Fixed,95% Cl
Dowswell 1996 5/6 414 —— 100.0 % 0.19[0.00, 10.32]
Total (95% CI) 6 4 — 100.0%  0.19 [ 0.00, 10.32 ]
Total events: 5 (Planned hospital birth), 4 (Planned home birth)
Heterogeneity: not applicable
Test for overall effect: Z = 0.82 (P = 0.41)
Test for subgroup differences: Not applicable
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WHAT’S NEW

Last assessed as up-to-date: 17 April 2012.

Date Event Description

30 March 2012  New search has been performed Search updated.

7 August 2011 New citation required and conclusions have changed A new trial has been identified and is awaiting classification
(Hendrix 2009). All sections have been almost completely
rewritten. A new second author has replaced the previous
second author

HISTORY
Protocol first published: Issue 2, 1997
Review first published: Issue 3, 1998

Date Event Description

25 September 2009  New search has been performed — Search updated. No new trials identified.

3 September 2008  Amended Converted to new review format.

30 April 2006 New search has been performed — Search updated but no new trials identified.

CONTRIBUTIONS OF AUTHORS
Ole Olsen and Jette A Clausen both contributed to writing the text of this updated review.

For the previous version of this review, Ole Olsen performed the search, selected the trials, assessed trial quality, extracted data, wrote
the draft review and contacted study authors for additional information. David Jewell independently selected the trials to be included,
checked the trial quality assessment and the extracted data, and suggested improvements to the manuscript.

Ole Olsen was sole author of the protocol and first author of the first version of the review.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

The Background section has been updated and restructured according to the most recent guidelines in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). The primary objective is the same as in the protocol for the first version of the
review (except that types of people or problem and secondary analysis that were lacking have been added). The Methods section has
been amended to be in accordance with the Cochrane Handbook for Systematic Reviews of Interventions and the Cochrane Pregnancy

and Childbirth Group: Methodological Guidelines (Gates 2010).
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