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PAPERS AND SHORT REPORTS

Home births in England and Wales, 1979: perinatal
mortality according to intended place of delivery

RONA CAMPBELL, ISOBEL MACDONALD DAVIES, ALISON MACFARLANE, VALERIE BERAL

Abstract

A survey was carried out of all 8856 births occurring at

home in England and Wales in 1979. Of these births, 67%
had been booked for delivery at home, 21% had been
booked for delivery in hospital, 3% had not been booked,
and for 9% the intended place of delivery was unknown.
The perinatal mortality varied almost 50-fold according
to the intended place of delivery, ranging from 41/1000
births in those booked for delivery at home to 196.6/1000
unbooked births. Deliveries that occurred at home but
had been booked for a hospital consultant unit were

associated with a perinatal mortality of 67 5/1000. Births
that had been booked for delivery at home included the
smallest proportion of babies of low birth weight: 2-5%
weighed 2500 g or less compared with 18% of those booked
for consultant units and 29% of those not booked. Within
these low birthweight groups there were noticeable
differences in perinatal mortality; births booked to occur

at home had the lowest mortality and unbooked births
had the highest. Perinatal mortality among babies who
weighed more than 2500 g was generally low irrespective
of the intended place of delivery; the only exception was

in babies whose delivery had not been booked. In all

groups perinatal mortality was considerably higher in
nulliparous than parous women.

Women booking a delivery at home are clearly a

selected group, and some may have been transferred to

Division of Medical Statistics and Epidemiology and National
Perinatal Epidemiology Unit, London School of Hygiene and
Tropical Medicine, London WC1E 7HT

RONA CAMPBELL, MSC, Medical Research Council research student
VALERIE BERAL, MRCP, senior lecturer

Office of Population Censuses and Surveys, Titchfield, Fareham,
Hants P015 5RR

ISOBEL MACDONALD DAVIES, BSC, senior assistant statistician

National Perinatal Epidemiology Unit
ALISON MACFARLANE, BA, DIPSTAT, medical statistician

Correspondence to: Rona Campbell, Department of Health and Social
Services, Statistics and Research I Branch, Castle Buildings, Stormont,
Belfast.

hospital during labour and were thus not included in the
survey. Nevertheless, these data suggest that the perinatal
mortality among births booked to occur at home is low,
especially for parous women.

Introduction

Births delivered at home in England and Wales declined from
85 " of all births in 19271 to 1 1% in 1982.' During this period
successive committees recommended further reductions and
eventually the phasing out of home births,3-5 largely on the
grounds that delivery in hospital would provide the greatest
safety for mothers and babies. This view has been challenged,
notably by Tew.6 A major problem in assessing these opposing
claims is the limited relevant data available. Until recently few
statistics were collected routinely: although the Registrar
General published stillbirth rates for each place of delivery from
1954 onwards, the corresponding perinatal and infant mortalities
were not produced until 1975. The data collected from 1975
onwards showed that, though the proportion of babies delivered
at home decreased from 3-2% to 1 9O" of all births, the perinatal
mortality for home deliveries rose from 18 6 to 22 9/1000
births from 1975 to 1977.7 During the same period the perinatal
mortality for all births declined by 120/o from 19 2 to 16&9/1000
births.

It was suggested that during 1975-7 the proportion of births
booked for home delivery had decreased substantially. By
contrast, the proportion of births that occurred at home but were
booked for hospital or were unbooked probably changed very
little. These "unplanned" home births would mainly be the
consequences of rapid or unrecognised labours, some resulting
in preterm deliveries, which would carry a high risk of perinatal
death.8 Tew had already pointed out that an increasing propor-
tion of high risk unplanned births at home would result in an

apparent increase in the stillbirth rate for all home births.9 An
examination of registration data suggested that this was probably
so. For example, illegitimate births at home to women aged
under 20 had a one in five chance of the baby dying.8 It is
extremely unlikely that these women had been booked for a

home birth and yet they contributed 12-2% of the perinatal
deaths at home in 1975 and 2040°o in 1979.
The suggestion that the risk of perinatal mortality associated
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with home births was an artefact was, however, speculative as
national statistics do not include information on intended place
of delivery. A special survey was therefore undertaken of all
births at home in England and Wales in 1979 to determine their
intended place of delivery. Unfortunately, it was not possible to
identify the women who had booked for delivery at home but had
transferred to hospital after the onset of labour because this was
not recorded when the birth was registered. An attempt was
made, however, to collect as much information as possible about
transfers, and this is discussed briefly below. The main subject
of this report is the relation between the intended place of
delivery among births that occurred at home and perinatal
mortality.

Methods

Our study included 8856 babies born in England and Wales in 1979
who were registered as having been delivered at home. Home was
defined as the mother's usual place of residence. Births at other private
addresses were also covered in the survey but were not included in the
analysis reported here. We asked the senior supervisor of midwives in
each of the 210 districts in England and Wales to complete a question-
naire about each baby born in their district to establish the intended
place of delivery immediately before the onset of labour. We also
requested information on birth weight, gestational age, birth attend-
ants, and the numberofprevious pregnancies. Midwives from two ofthe
health districts did not respond. We finally obtained information
on 8061 (91%) of the 8856 babies included in the survey. This was
then linked to the birth and death registration information held by the
Office of Population Censuses and Surveys. If a stillbirth or infant
death had occurred its cause was classified according to the ninth
revision of the International Classification of Diseases. The parity
recorded when births are registered includes only previous births by
the woman's present, or any former, husband. It was for this reason
that our survey questionnaire asked for all previous pregnancies.
The number of births included in the survey differed slightly from

previously published figures for births at home in 1979.8 10 11 Ninety
two live births and one stillbirth were excluded from the home births
survey. Thirty three of these had previously been incorrectly coded as
occurring at the mother's home, 58 occurred before 1979, and in two
cases the original draft registration forms were mislaid or not extracted.
Forty one live births and one stillbirth that occurred in 1979 but were
not registered until after January 1980 were included in the survey
together with two live births and one stillbirth that had been incorrectly

TABLE I-Number (%) of births and perinatal deaths by intended place of
delivery for all births occurring at home, England and Wales, 1979

Perinatal deaths per 1000
Stillbirths total births
and early
neonatal 95 O confidenceIntended place of delivery Births deaths Rate interval

Home 5917 (67) 24 (11) 4-1 (2-4-5-7)Consultant unit 1303 (15) 88 (41) 67-5 (53-9-81-2)General practitioner bed 546 (6) 7 (3) 12-8 (3 4-22 2)Unbooked 295 (3) 58 (27) 196-6 (1513-242 2)Not known 795 (9) 36 (17) 45-2 (30 8-59 7)

Total 8856 (100) 213 (100) 241
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coded as occurring at an address other than the mother's usual place of
residence. These changes mean that the number of perinatal deaths
reported here also differ slightly from previously published figures.8 10
We used the normal approximation of the binomial distribution to

test differences between rates except when numbers in the numerator
were so small as to require Fisher's exact test. The significance of
differences between the birthweight distributions was tested with the
Kolmogorov-Smirnov two sample test. All differences alluded to in the
text were greater than would be expected by chance at the 5"0 level
(p <0 05) unless otherwise stated.

Results

There were considerable differences in the distributions of births
between intended places of delivery. Table I shows that 5917 births
(67°' ) had been booked for delivery at home but only 24 (11 O ) of all
perinatal deaths occurred in that group. In contrast, 88 perinatal
deaths (41%) occurred among the 1303 births (15°o) booked for
delivery in a consultant unit and a further 58 of the deaths (2700)
occurred among the 295 births (3 0' ) that were not booked for delivery.
These discrepancies are illustrated by the varying perinatal mortalities
associated with each intended place of delivery, the mortality in each
group being significantly different from that in every other group
(p<0 01).

Table II shows that mortality arising from congenital abnormalities
was considerably higher among all home births than among all births in
England and Wales in 1979. This masks important differences between
the groups. Births booked to occur at home were associated with
substantially lower mortality from congenital abnormalities than births
booked to occur elsewhere. Mortality from congenital abnormalities
among all births at home (3-5/1000 births) was not significantly
different from the overall mortality for England and Wales in 1979
(3-2/1000), but that among births at home that had been intended to
occur in a consultant unit was significantly higher at 9-2/1000 births.

Considerable variation was observed in the mean birth weight for
each intended place of delivery. The highest mean birth weight was
in babies booked for delivery at home (3474 g) and the lowest in
babies that were unbooked (2857 g). Unbooked births also included
the greatest proportion of babies weighing 2500 g or less (29°0). The
corresponding figures were 1800 of babies booked for delivery in a
consultant unit and only 255% of babies planned to be born at home.
The last figure compared favourably with the 7.20' for all births in
England and Wales in 1979 (unpublished birth weight data). The
figure shows the birth weight distrsbutions for the four groups.
Observed differences between the distributions were significant
(p<0 01). As expected there were considerable differences in
perinatal mortality between babies weighing 2500 g or less and
those weighing more. Perinatal mortality among the small number
of babies for whom birth weight was not recorded was high at
230-5/1000 births, but these may well have included a large proportion
of babies weighing less than 1500 g.12 For those weighing 2500 g
or less perinatal mortality was significantly different (p<0 05)
between each intended place of delivery except for comparisons
between births booked for consultant units and unbooked births,
and between births booked for general practitioner beds and deliveries
planned for home (table III). The differences in perinatal mortality
for babies weighing over 2500 g were significant (p<O0001) only when
the mortality among unbooked births was compared with that among
every other group.

Information on social class was restricted because the Office of
Population Censuses and Surveys codes the social class of the baby's
father for only 10% of registered births. Nevertheless, a greater

TABLE II-Perinatal mortality (number/IOO0) births) by cause of death for each intended place of delivery for births occurring at home, England and Wales, 1979.(Numbers of deaths shown in parentheses)

Intended place of delivery
All births8Home Consultant General Unbooked Not known All births at in England andICD code Cause of death unit practitioner bed home and Wales, 1979

460-519 Disease of the respiratory system 0 8 (1) 6-8 (2) 0-3 (3) 01 (57)740-759 Congenital anomalies 1-5 (9) 9-2 (12) 3-7 (2) 6-8 (2) 7-6 (6) 3-5 (31) 3 2 (2038)760-779 Certain conditions originating in the
perinatal period 2-5 (15) 57-6 (75) 9-2 (5) 159-3 (47) 32-7 (26) 18 9 (168) 11-1 (7164)E800-999 External causes of injury and poisoning 23-7 (7) 5-0 (4) 1-2 (11) 0 0 (21)

All causes 4-1 (24) 67-5 (88) 12 8 (7) 196-6 (58) 45-3 (36) 24 1 (213) 14 6 (9402)t
ICD = International Classification of Diseases.
* Source: see reference 11.
t Includes deaths classified to other chapters of the International Classification of Diseases.
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Hone
Generul practitioner
beds

Consultant unit

Unbooked .......

Birth weight (g)
Cumulative relative frequency of birth weight for each intended place of
delivery.

TABLE IIi-Birthweight specific perinatal mortality for each intended place of
delivery, England and Wales, 1979. (Number of deaths shown in parentheses)

Perinatal mortality/1000 Perinatal mortality/1000
births for those weighing births for those weighing

Intended place of delivery <2500 g >2500 g

Home 48-3 (7) 2-3 (13)
Consultant unit 236 1 (51) 4-0 (4)
General practitioner bed 81-6 (4) 2-1 (1)
Unbooked 306-7 (23) 97-3 (18)

All home births 175-3 (85) 4-9 (36)

proportion of those having a planned birth at home were classified as

social classes I and II compared with all births in England and Wales
in 1979 (37°O v 28" ). In contrast, social classes IV and V were

underrepresented (15 ° v 21 °). Women were also concentrated in the
middle of the childbearing age range: 7400 of women delivering at

home were aged 25-34, compared with 5510 of all women delivered in
1979.

In the survey nulliparity was a major factor associated with high
perinatal mortality, irrespective of the intended place of delivery
(table IV). In general perinatal mortality among babies born to nulli-
parous women was 10 times that among babies born to parous women.
For planned home births the perinatal mortality was lowest among

babies born to women who had had one previous delivery, but for the
other groups the lowest perinatal mortality was in babies born to

women who had experienced two previous births. Age did not appear

to be as strongly associated as parity with perinatal mortality, but in
general the lowest mortality was in babies born to women aged 25-29.
As a supplement to the main question on the intended place of

delivery, the midwives were asked why women who had booked for a

hospital delivery gave birth at home. In 5' of cases the midwives
indicated that the woman had probably wanted a home delivery but
had booked for a hospital delivery. Separate analyses showed that in
these women perinatal mortality was similar to that in women having
planned home births. They were more likely, however, to be nulli-
parous or to have given birth to three or more children. In addition, a

considerably greater proportion of these women were aged under 20 or

35 and over, or were not married to the father of the baby.

Discussion

The main findings in this survey of all births occurring at
home in England and Wales in 1979 were the low perinatal
mortality among births booked to occur at home and the con-

siderably higher mortality among births booked for hospital or

not booked at all. The remarkably low perinatal mortality among
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planned home births of 4-1/1000 and the higher mortalities of
67-5 and 12-8/1000 among births planned for consultant units
and general practitioner beds, respectively, are consistent with
the findings of other studies.1' 14 The magnitude of the mortality
differential between those births booked to occur at home and
those that were not is similar to the 20-fold mortality differential
reported by Burnett et al in North Carolina.1' One disquieting
observation was the high perinatal mortality of 196-6/1000 births
among babies whose mothers had not made any prior arrange-
ments for delivery. That the women delivering at home came
from such disparate groups with perinatal mortalities varying by
as much as 50-fold shows the critical importance of knowing
about the intended place of delivery when trying to assess the
risk of mortality associated with home delivery. This supports
the recommendation of the Steering Group on Health Services
Information that the intended place of delivery and the reason
for any change in this be recorded for all deliveries.15
Many aspects of the outcomes of deliveries to mothers who

planned home births were favourable. The proportion of low
birthweight babies was lower than in the general population
(2-500 compared with 722%). Moreover, the perinatal mortality
of 48-3/1000 babies who weighed 2500 g or less was considerably
lower than that of 132-6/1000 for all babies in this birthweight
range in England and Wales (unpublished analysis of data from
the Department of Health and Social Security). Furthermore,
except for those births that were not booked, babies who weighed
more than 2500 g experienced a uniformly low rate of perinatal
death irrespective of whether delivery was intended to occur
at home. The only factor associated with a less favourable
outcome was nulliparity, the perinatal mortality being roughly 10
times higher in nulliparous than parous women. As those with a
previous fetal loss would almost certainly be booked for a
hospital delivery, and as an early fetal loss is such an important
predictor of a subsequent one, the 10-fold difference in perinatal
mortality may partly reflect the fact that such high risk parous
women can be more readily identified and advised against
booking a delivery at home than can nulliparous women.
Further evidence that multiparous women delivering at home
are selectively those who carry a low risk of perinatal mortality is
that the association between parity and mortality showed a
different pattern from that usually found in cross sectional
analyses.16 Longitudinal analyses indicate that the relatively high
rates of perinatal death normally associated with high parity, but
not observed here, are partly accounted for by a small group of
women who have consistently poor pregnancy outcomes and

TABLE iv-Maternal age and previous parity specific perinatal mortality/1000
births for each intended place of delivery, England and Wales, 1979. (Number
of deaths shozvn in parentheses)

No of
previous births

0

1
2
3+-
All*

0

1
2
3 --

All*

1
2
3+
All*

0

1
2
3+

Intended place of delivery

Home Hospital Unbooked

Aged uider 25

37 4 (4) 197-3 (29)
4-0 (3) 28-8 (9)
10-8 (3) 7 1 (1)

86-2 (5)
8 8 (11) 68 5 (48)

Aged 25-29
15-6 (2) 2041 (10)
0-9 (1) 35-9 (9)
1-1 (1) 16-7 (3)
3-9 (1) 53-1 6)
2 0 (5) 47-2 (28)

Aged 30+
36-4 (2) 250-0 (5)

11-6 (2)
4-3 (4) 42-0 (5)
3-9 (2) 26-5 (5)
3-6 (8) 36-1 (19)

All ages

27-6 (8) 203 7 (44)
1-6 (4) 27-2 (20)
3-8 (8) 20-5 (9)
37 (3) 44-4 (16)

All births at home 4-1 51-4

198-5 (26)
250-0 (7)
62-5 (1)

201-0 (39)

100-0 (1)
200-0 (2)

100 0 (1)
95 2 (4)

600 0 (6)
142 9 (1)
166-7 (1)
185-2 (5)
254-2 (15)

218 5 (33)
222-2 (10)
58-8 (2)

139-5 (6)

196-6

All known

153-2 (59)
17-3 (19)
11-5 (5)
44-2 (5)
46-0 (98)

69-5 (13)
8-6 (12)
3.7 (4)

21 2 (8)
12 1 (37)

152 9 (13)
3.7 (3)
9-4 (10)

163-9 (12)
15-1 (42)

129-4 (85)
10-3 (34)
7-3 (19)

20-4 (25)

22-0

*All includes parities not stated.
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compensate for this by having repeated pregnancies.'7 As
explained above, such women would be unlikely to book for
delivery at home. Similar selective forces probably explain the
low perinatal mortality from congenital abnormalities among
those booked for delivery at home.
Women who had a planned home delivery were a select group

for social as well as medical reasons. They were concentrated in
the higher social classes and in the 25-34 year age group, both of
which are associated with favourable outcomes of pregnancy.
The 5% of women who were booked for a hospital delivery but
probably intended to have a birth at home may have been unable
to book for a home delivery because they possessed one or more
characteristics considered to make them unsuitable candidates.
Although the results ofour survey cover one year, the information
derived from it suggests that over the period 1975-9 perinatal
mortality among births at home declined at about the same rate
as that among all births (R Campbell, PhD thesis in preparation).
The perinatal mortality of 4-1/1000 births does not represent a

true risk of perinatal death for babies born to women who
planned to give birth at home. It does not take into account the
women who intended to give birth at home but were transferred
into hospital after the onset of labour. When the supervisors of
midwives were contacted about the survey they were also asked
about such women. Although most did not have this information
readily accessible, the available data suggested that about 10% of
women were transferred to hospital during labour. This figure is
broadly consistent with that from other reports."8 -22 Estimates
of the risk of perinatal death for those transferring in labour are
scarce, but the data from one health district included in our
survey, and from other studies,8-22 although based on small
numbers, suggest that the overall perinatal mortality could be as
much as doubled when transfers in labour are accounted for.
Thus if transfers had been included the perinatal mortality for all
deliveries booked at home may have doubled to about 8/1000,
which is still below the national figure of 14 6/1000.

We thank the midwives for working so hard to complete the
questionnaires; all staff of the Office of Population Censuses and

Surveys who helped with the project; Iain Chalmers and colleagues at
the National Perinatal Epidemiology Unit; and Helen Edwards for
secretarial help. RC was in receipt of a Medical Research Council
research studentship, and AM was funded by the Department of
Health and Social Security, which also met the cost of printing and
distributing the questionnaires.
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Normal erythrocyte sedimentation rate in the elderly

R A GRIFFITHS, W R GOOD, N P WATSON, H F O'DONNELL, P J FELL, J M SHAKESPEARE

Abstract

Two hundred subjects aged 60-89 were selected for a
study aimed at defining a reference range for the eryth-
rocyte sedimentation rate in the elderly. The study
extended a previous survey in subjects aged 20-65.
The results confirmed that the sedimentation rate

increases with age and that women have higher values
than men but suggested that over half of elderly patients

Radcliffe Infirmary, Oxford OX2 6HE
R A GRIFFITHS, FRcP, consultant physician (geriatric medicine)
W R GOOD, MA, MIBIOL, research officer

The Health Centre, Deddington, Oxon
N P WATSON, MB, CHB, family practitioner (principal)
H F O'DONNELL, MB, BS, family practitioner (principal)
P J FELL, MD, family practitioner (principal)
J M SHAKESPEARE, BM, MRCP, family practitioner (principal)

Correspondence and requests for reprints to: Dr R A Griffiths.

with disease would have rates within the previously
defined "normal" range.

It is therefore suggested that an erythrocyte sedi-
mentation rate exceeding 19 mm in the first hour in
elderly men and 22 mm in the first hour in elderly women
warrants investigation.

Introduction

The normal erythrocyte sedimentation rate in the elderly has
been quoted as 3-50 mm in the first hour.' Surveys of published
work show considerable variation, women having higher values
than men and both having an age related increase to 90 years.2
The "normal" range has been variously described in 90%, 95%,
and 98%' of asymptomatic subjects studied.4 2 5 While we might
accept that values outside these ranges indicate pathological
change, we cannot state with certainty that a value within the
"normal" range indicates absence of disease: there are at least
two populations, normal and diseased, whose values overlap. The
multiple aetiological factors that determine the sedimentation
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