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MEDICAL PRACTICE

Contemporary Themes

Perinatal mortality and neonatal survival in Avon: 1976-9

L M M MUTCH, N J BROWN, B D SPEIDEL, P M DUNN

Abstract

A study of perinatal and neonatal mortality figures for
all 36 810 infants born to Avon residents during 1976-9
reported by year of birth and in relation to birth weight,
gestational age, and the presence of lethal malformation
showed the need for reporting mortality data for
normally formed infants weighing 1000 g or more at
birth and for assessing perinatal morbidity as well as
mortality when attempting to evaluate the standard of
perinatal care and the resources required to provide
for it.

Introduction

Perinatal mortality statistics are often used to reflect the quality
of maternal and newborn care. The use of crude data, however,
is often misleading. Most routinely collected population-based
data lack sufficient detail to permit meaningful interpretation,
while the more detailed type of analysis based on hospital
studies usually lacks the numbers required for statistical
validity and may be biased because of patient selection. This
study of all births to women resident in Avon Area Health
Authority over a four-year period was designed to avoid both
these criticisms and to produce perinatal statistics more truly
reflecting the quality of care.
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Case material and method

The county of Avon, an area of 520 square miles (1341 sq km),
was created in 1974 after the reorganisation of county boundaries.
Avon Area Health Authority manages the county of Avon excluding
the Bath Health District, which is administered by Wiltshire Area
Health Authority. Avon area had an estimated managed population of
817 300 in 1976, including 157 300 women aged between 15 and 45.
About half the population live in the city of Bristol, while the
remainder live in five small towns and in the surrounding rural area.
The social class distribution of births in 1977 was not appreciably
different from the rest of England and Wales: social classes I and II,
30 20o; III, 47 8,'; IV and V, 1988%. The equivalent figures for
England and Wales in that year were 2766%, 48%, and 20-8%. No
recent information is available on ethnic distribution, but in 1971
566% of births in Bristol City were to mothers whose own birthplace
was outside Britain.
The distribution of births by place of delivery was as follows:

8466% in Southmead Hospital and Bristol Maternity Hospital, each
of which provides special and intensive baby care; 4-3% in Weston
General Hospital, another consultant obstetric unit but without
resident paediatric cover; 1011% in general practitioner matemity
units; and 1 000 at home or elsewhere.

Perinatal deaths were identified initially by a comparison of birth
notification and death registration files. This was checked against
other sources of information, such as hospital records including
necropsy files, but these showed only one death that had not been
previously registered. Clinical and pathological information was
extracted from case records, including the standard Avon neonatal
discharge record, and from necropsy reports where available. This
was possible in every case except one-a home delivery after a
concealed pregnancy that resulted in a stillbirth. A necropsy was
performed, but unfortunately the records have been mislaid.

In this paper we have used the following definitions: stillbirth-an
infant without signs of life born after the 28th week of gestation;
neonatal death-the death of a liveborn infant within 28 days of birth
irrespective of gestational age; perinatal deaths-stillbirths plus first-
week deaths; deaths due to lethal malformation-deaths associated
with congenital malformation incompatible with life and to whom
the administration of intensive neonatal care was considered in-
appropriate. Infants with a birth weight of less than 500 g have been
excluded from this study.
There were 36 810 births in Avon area over the four-year period
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(table I); in common with the national trend there was an initial fall
in the number of births during 1976 and 1977 followed by a rise
beginning at the end of 1978. The number of births in 1979 was 7-2%
higher than in 1976 and 9-540/o higher than in 1977. There were

297 stillbirths and 299 neonatal deaths during the whole period
(first-week deaths: 243). Necropsy was performed on 90.2% of still-
births, 69 2% of neonatal deaths, and 81 2% of all perinatal deaths.
The necropsy rate for normally formed infants weighing 1000 g or

more at birth and dying in the perinatal period was 86.80/O.

Results

The overall perinatal mortality rate for Avon area residents,
1976-9, was 14 7, the stillbirth rate 8-1, and the neonatal mortality
rate 8-2. Table I shows the breakdown by year of birth.

TABLE I-Perinatal death rates of all infants, Avon residents 1976-9

1976 1977 1978 1979 Total

No of births .. .9017 8813 9310 9670 36 810
Perinatal mortality rate 15-7 15-2 14-4 13 4 14-7
Stillbirth rate .. .. 8-6 8-4 8-3 7 0 8-1
Neonatal mortality rate . 8-3 8-8 7-5 8-2 8-2

Lethal malformation accounted for 184 of the 540 perinatal deaths
(34 10,), for 80 of the 297 stillbirths (26 9%), and for 136 of the 299
neonatal deaths (45-50/ ). If these malformed infants are excluded
then the corrected perinatal mortality rate is 9 7, the stillbirth rate
5 9, and the neonatal mortality rate 4-5 (table II). During the four-
year period 124 infants had a birth weight of less than 1000 g; 109
were either born dead or died in the neonatal period. These tiny
infants, representing 0 340/o of all live and stillbirths, accounted for
20 80° of all deaths. Among live births they formed 0 21 "" of the
population, 210'," of all neonatal deaths, and 3390o of neonatal
deaths among infants without lethal malformation. If these infants
are excluded as well as those with lethal malformation the rates for
perinatal mortality fall to 7.3, stillbirths to 5-0, and neonatal mortality
to 2 9 (table III). The influence of both these factors on perinatal
mortality rates is shown in fig 1.

TABLE II-Perinatal death rates of infants after excluding infants with letha
malformation, Avon residents 1976-9

1976 1977 1978 1979 Total

No of births .. 8962 8757 9256 9619 36 594
Perinatal mortality rate 10-4 9-7 9-8 8 9 9 7
Stillbirth rate . . 67 5 9 6-1 5-1 5 9
Neonatal mortality rate . 4-2 4-9 3-9 4 9 4 5

TABLE III-Perinatal death rates of infants after excluding infants with lethal
malformation and with birth weights of less than 1000g, Avon residents 1976-9

1976 1977 1978 1979 Total

No of births ... 8948 8727 9231 9582 36 488
Perinatal mortality rate 9.1 6-9 7-6 5 9 7-3
Stillbirth rate . . 5-8 4-2 5-5 4-6 5.0
Neonatal mortality rate. .. 3-5 3 6 2-2 2 4 2-9

The distribution of births and deaths, and one-month survival of
all 36 377 liveborn infants whose birth weight was known and who
weighed more than 500 g at birth (excluding lethal malformations)
is shown in table IV and fig 2 in relation to birth weight groups. The
neonatal mortality for normally formed infants weighing 2500 g or
more at birth was 1 2 per 1000 live births. Figure 3 shows similar
distributions and survival in relation to gestational age.
The incidence of low birth weight (less than 2500 g) for the four-

year period was 6-4/oo, the numbers born in each successive year
being 545, 560, 616, and 617. These low-birthweight infants were
associated with 590/, 6601, 650o, and 7100/ of all stillbirths and
neonatal deaths, the overall figure being 62.30), (table V). If infants
with lethal malformation or with a birth weight below 1000 g are
excluded then the remaining low-birthweight infants represent
5.80o of all births, and were associated with 59-8%" of perinatal
deaths, 50.8°o of stillbirths, and 67.9°0 of neonatal deaths.
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The incidence of infants of very low birth weight (less than 1500 g)
for the four-year period was 1 040°, the numbers for each successive
year being 77, 92, 102, and 110. These infants were associated with
3144%, 38.8%, 38-20,/ and 41 40/ of all stillbirths and neonatal
deaths, the overall figure being 369 %0. If infants with lethal malforma-
tion are excluded then the incidence of very low birth weight was

0-89%, the figures for each successive year being 0 77%, 0 87%,
0-9%, and 1.0%. They were associated with 39.80° of perinatal
deaths, 36-0% of stillbirths, and 24.4% of neonatal deaths. The one-

month survival of liveborn infants for each successive year was

55.8%, 62-7%, 75 0%,, and 62-8%, the overall figure being 62 5%.
If infants of 1000-1499 g are considered on their own then the one-
month survival for each year was 6366%, 79-4%, 81-1o%, and 85-4%,
the overall figure being 77-1%.
Among all infants dying in the neonatal period, 81% of deaths

occurred in the first week of life, 46 6% of the deaths being on the
first day. The proportion of infants dying in the neonatal period
after the first week for each year was 14-6%, 22 1%, 1744%, and
21-5% (average: 19 0%). If infants of birth weight below 1000 g and
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Avon residents 1976 - 79
n= 596/36810

FIG 1-Stillbirth rates (SBR), perinatal mortality rates
(PMR), and neonatal mortality rates (NMR) for Avon
residents (N=36 810), 1976-9: * * all infants;
* -------- * excluding infants with lethal malformation;
o-0 excluding malformations and infants with birth-
weights less than 1000 g.

TABLE iv-Distribution of births, deaths, and neonatal survival of liveborn
infants by birth weight after excluding infants with lethal malformations, Avon
residents, 1976-9

Liveborn infants Neonatal deaths
Birth weight (g) °/ Neonatal

No % Distribution No '0 Distribution survival

500-999 77 0-2 56 33-9 27-3
1000-1499 179 0 5 40 24-2 77-1
1500-1999 406 1.1 19 11-5 95 3
2000-2499 1427 3 9 9 5.5 99.4
2500-2999 6473 17-8 13 7 9 99-8
3000-3499 14098 38-8 13 7 9 99.9
3500-3999 10 453 28-8 10 6-1 99 9
4000-4499 2816 7-8 5 3 0 99-8

>4500 387 1 1 0 - 100.0

Total 36 316 100% 165 100% Mean 99 5

TABLE v-Percentage of low-birthweight infants, Avon residents 1976-9

Weight (g) Total Weight (g) Total

500- 1000- < 1500 1500- 2000- < 2500

All births (0) .. .. 03 0 7 1-0 1-3 4-1 6-4
All perinatal

deaths(°,' )* .. .. 17-1 19-8 36 9 13-6 11.9 62-3
One-month survival of

liveborn infants (0) .. 26-8 72-4 58-8 91 9 97-6 91-5
One-month survival of

liveborn infants
excluding lethal
malformations (0') .. 27-3 77-1 62-5 95-1 99.3 93-9

*Includes all neonatal deaths.
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FIG 2-Percentage distribution of births, neonatal deaths, and one-month

survival of normally formed liveborn infants delivered to Avon residents,

1976-9 in relation to birthweight groups (N= 36 377):. ~ distribu-

tion of births; X ~X distribution of deaths; -----. neonatal

survival.
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FIG 3-Percentage distribution of births, neonatal deaths, and one-month

survival of normally formed liveborn infants delivered to Avon residents.,
1976-9 in relation to gestational age:

~ distribution of births;
X ~X distribution of deaths; -----* neonatal survival.

those with lethal malformation are excluded then 78-30, of deaths

occurred in the first week, with 42-30, on the first day of l'ife. Three-

quarters of the first-day deaths occurred within 12 hours of birth.

The proportion of late neonatal deaths for each year among such

infants was 12-5' 290 4-5', 35 (average 21-6%).

Discussion

If death rates in the perinatal period are to be used to reflect

the standard of perinatal care they should be based on the

population and must include information on birth weight and

preferably also on gestational age. Accurate information on the

incidence of deaths due to malformation is also essential as the

salvage of such babies may be neither possible nor desirable.

To achieve this a high necropsy rate is necessary. The

importance of providing data on these subjects rests partially
on the fact that most perinatal deaths are associated with either

low birth weight or malformation, and partially because the

incidence of both are known to vary considerably among and
also within different countries.' Some of these points are well
illustrated in the present study. For example, 58-1% of neonatal
deaths among normally formed infants occurred among the
07o% of liveborn infants whose birth weight was below 1500 g
(table IV). Likewise, 37-9% of deaths among normal liveborn
infants occurred among the 0-3% of infants having a gestational
age of less than 28 weeks (fig 3). Again, congenital malformation
accounted for 34 1% of all perinatal deaths in our study, a
figure that incidentally is considerably higher than the 26%
reported for Scotland in 1977'2and the recent 27% estimate for
England.' To take a further example, if the death rates for
births to Avon area residents in 1979 are compared with those
in 1976 we find that the rates for stillbirths fell by 18&6%,
perinatal mortality by 10-8%, and neonatal mortality by only
1 200. If, however, infants with lethal malformations and those
with a birth weight below 1000 g are excluded then the rates
for stillbirths fell by 20-7%, perinatal mortality by 35-2%,
and neonatal mortality by 31 4% (fig 1). Without this more
detailed analysis, it might have appeared that there had been
no appreciable improvement in neonatal outcome over the
four-year period, whereas in fact the survival of "salvagable"
infants had greatly increased. These findings confirm the wisdom
of the recommendation by the British Paediatric Association/
Royal College of Obstetricians and Gynaecologists' Liaison
Committee4 that in future all perinatal mortality statistics
should be subdivided into at least three groups: infants with
lethal malformations, infants weighing less than 1000 g at
birth, and infants without lethal malformation weighing more
than 1000 g at birth.

Chalmers and Macfarlane' have pointed out that paediatric
techniques may prolong life beyond the first week, producing a
shift of perinatal mortality into the late neonatal period. The
Avon data does suggest a trend in this direction but the numbers
are small, and about 80%~of neonatal deaths continue to take
place within one week of birth. Another factor that influences
the perinatal mortality rate is the local policy with respect to
prenatal diagnosis and abortion of infants with severe malforma-
tion and also the management of such infants when born alive.
This point further emphasises the importance of providing
separate mortality statistics for normally formed infants and
also for including the whole neonatal period in reported results.
The distribution of births and deaths and one-month survival
of normally formed infants in relation to birth weight (fig 2)
and gestational age (fig 3) highlights the importance of providing
neonatal intensive care facilities for infants of extreme pre-
maturity and very low birth weight.2 That such a high
proportion of neonatal deaths occurs within hours of birth
reinforces the need for expert resuscitative care at this critical
time of life.'
The development of neonatal intensive care during the past

decade has increasingly permitted the obstetrician to rescue the
endangered fetus by premature delivery. Whereas in the
1960s elective delivery was rarely undertaken before 34 weeks'
gestation it has now become accepted obstetric practice in many
areas to deliver infants at risk of dying as early as 26-28 weeks.
As a result some fetuses that would have previously been
aborted or stillborn are now born alive but premature'. While
this changing policy is likely to contribute to a fall in the stillbirth
rate, it is at the same time likely to lead to an increase in low-
birthweight infants and to a rise in neonatal mortality. Between
1976 and 1979 there was a 13-20 increase in low-birthweight
infants in Avon area as compared with an overall 7-2% rise in
the birth rate. Contrary to the experience of Gordon5 in
Sheffield, who reported a fall in the incidence of very low-
birthweight infants, in Avon area this was the very group in
which the greatest increase was noted-the number of liveborn
infants without lethal malformation weighing less than 1500 g
increased by 5000 between 1976 and 1979., whereas the total
number of infants born alive without lethal malformation
increased by only 7-5%o. With improving neonatal intensive
care the one-month survival of such infants also greatly increased
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over the four years, more than doubling for infants weighing less
than 1000 g and rising from 63-6% to 85 4%' for infants of
1000-1500 g. As such infants usually require several weeks of
intensive care, the impact of these two trends is bound to lead
to a very great additional burden on the slender neonatal
facilities currently available.24 These observations also under-
line the importance of assessing perinatal morbidity as well as
mortality when attempting to evaluate the standard of perinatal
care and the resources required to provide for it.
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Clinical Topics

Problems of the oncology outpatient: role of the liaison
health visitor

J M TROTTER, R SCOTT, F R MACBETH, J G McVIE, K C CALMAN

Abstract

A survey by a liaison health visitor of outpatients attend-
ing an oncology department has identified and enu-
merated the principal problems with which she is
confronted, and defined her role. The main medical
symptoms of concern to the patient at home and needing
attention by the liaison health visitor were anorexia,
nausea, vomiting, and constipation: inadequate pain
control due to poor drug compliance was also common.
Other functions of the liaison health visitor include
providing nursing aids and prostheses, support for
bereaved relatives, and liaison with the community
health care team.

Introduction

During their illness patients with malignant disease are con-
fronted by various medical and social problems. The liaison
health visitor has important roles not only in helping to provide
social and nursing care, but also to be an important link between
the hospital oncology team and the community health care
team, andbetween the patient at home and the hospital. To accom-
plish these tasks the liaison health visitor, who is a trained nurse,
undertakes a 12-month course that includes studies in the
early detection of ill health; the surveillance of high-risk

Gartnavel General Hospital, Glasgow G12 OYN
JM TROTTER, FRACP, research fellow department of clinical oncology
R SCOTT, RGN, DIPN, liaison health visitor
F R MACBETH, MRCP, registrar in clinical oncology
J G McVIE, MD, MRCP, senior lecturer in clinical oncology
K C CALMAN, MD, PHD, cancer research campaign professor of clinical

oncology

groups; and sociology, social policy, and psychology. This
preparation, together with wide nursing experience, equips her
to meet the mental, physical, and emotional needs of the in-
dividuals and families in the community.

This study was undertaken to document:
(1) The extent of nursing and social support provided by the

liaison health visitor for outpatients attending the clinical
oncology service of a large hospital.

(2) The symptoms of which patients complained to the visitor.
(3) The adequacy of pain relief and the degree of drug

compliance.
These data were used to define the role of the liaison health

visitor in managing outpatients attending an oncology depart-
ment.
The study was undertaken in a clinical oncology unit that

manages 70-80 outpatients a week. The predominant
malignancies treated are cancers of the breast, ovary, gastro-
intestinal tract, and lung. The liaison health visitor attends these
outpatient clinics, as do the dietitian, pharmacist, clinical
psychologist, research nursing sister, and data manager.

Method

One of us (RS), a liaison health visitor who has been working with
the oncology unit for several years, documented the reason for her
assessment of outpatients and the source of referral. It was con-
sidered that outpatient assessment (especially home visits) might high-
light problems different from those of patients in hospital. Although
many patients were seen more often than once, especially by home
visit, only data from the first assessment during the five-month study
period were collected. The provision of prosthetic or nursing aids was
noted, as was the number of patients requiring placement in a hospice
or convalescent home, or liaison with general practitioner, district
nurse, or health visitor.

Specific symptoms such as anorexia, nausea, vomiting, constipation,
diarrhoea, dyspnoea, and depression were recorded. No attempt was
made to use rating scales for these symptoms. Finally, patients were
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