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SUMMARY. Investigation of deaths in early
childhood is one method of assessing the quality
of child care in a district. This paper describes a
study carried out in one health district, on chil-
dren in the age group one week to five years: 28
deaths occurred over a two-year period, 25 of
these in the first year of life. The deaths are
classified according to potential preventable fac-
tors. The study gave a more detailed picture of
mortality patterns in the district than was pre-
viously available. Parents found the home inter-
view in the study helpful in allowing them to
explore their worries about the child's death.

Introduction

NQUIRIES into the causes of death in the under-
five-years age group form a convenient starting

point for a review of child care in a district. Although by
their nature containing small numbers, such enquiries
can point to remediable deficiences in health care." 2
Larger scale studies have attempted to define high-risk
groups of children with a view to lowering infant
mortality.3 Following a presentation to the Cumbria
Subfaculty of the RCGP in 1979, a small working group
was formed to carry out a prospective study of all
deaths in children aged between one week and five years
in the West Cumbria Health District. This paper reports
the initial results of the study, which ran from May 1981
to May 1983.
The aims of the study were to describe the causes of

death among young children within the health district,
where possible to identify deficiencies in health care that
might have contributed to the deaths, and to provide
counselling for the parents.
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Method

At the start of the study period the West Cumbria Health
District encompassed the coastal area of Cumbria from Mary-
port in the north to Millom in the south, including the
industrial towns of Workington and Whitehaven, together
with part of the western Lake District. The total population
served is 130,000. All hospital paediatric services are based on
the West Cumberland Hospital (500 beds) at Whitehaven,
consisting of 24 paediatric beds plus 12 special care unit cots.
The area is well served with general practitioners and most
practice areas are designated either 'intermediate' or 'closed'.
The working group for the study comprised a general

practitioner, two consultant paediatricians, a consultant path-
ologist and a doctor who had recently completed her vocation-
al training but who was not in practice at the time of the study.
The cooperation of the local Medical Committee and HM
Coroner was obtained, and all deaths in the district were
notified within 48 hours to one of the study group (R.D.W.).
After the notification a questionnaire was sent to the child's
general practitioner and health visitor, requesting details of
the child's health before death. A questionnaire was also
completed by one of the paediatricians, giving information
from the hospital records of the birth details and any subse-
quent hospital care. The pathologist provided a necropsy
report for each case where an autopsy had been carried out.
During the study period autopsies were performed according
to a slightly modified protocol based on the DHSS multicentre
study of early childhood deaths.4
For each child dying at home, the parents were contacted by

letter and offered an interview with one of the study group
(R.D.W. or J.R.). If the parents accepted, they were visited
approximately two weeks after the child's death. A semi-
structured interview was carried out to elicit information from
one or both parents about the circumstances of the death and
the child's health before death.
The study group met quarterly to review progress and to

consider individual cases. Where possible, an attempt was
made to identify possible avoidable factors in each case.

Results

A total of 28 deaths occurred over the two-year period.
Details of the diagnosis, age and place of death are
given in Table 1. Seventeen of the deaths (61 per cent)
occurred at home and 25 of the deaths (89 per cent)
occurred in the first year of life. A complete set of
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clinical data was obtained in 25 of the cases. Fifteen of
the families agreed to be interviewed at home, the other
families either declined to be interviewed or did not
respond to the approach. The sQcial class of the families
of the 28 children were assessed as follows: social class
I, one family; social class II, five families; social class
III, nine families; social class IV, eight families; social
class V, five families.
An attempt was made to classify the deaths according

to the degree to which they might have been avoided.
Ten cases involving serious handicap or malignant
disease were not thought to be avoidable. Six cases
involving possible curable disease or accident might
have been avoided. Twelve of the deaths were classified
as unexplained death. (Table 1).

Case reports

Details are given of the cases that involved possible avoidable
factors:

Case 3. A male child, six weeks of age, had been found to have
a systolic murmur at three weeks of age and had had a cardiac
catheterization which showed aortic stenosis. However, this
was not of a serious degree and the child had been allowed
home to be considered for surgery at a later date. Death
occurred suddenly one morning.

Case 4. A male child aged four years -was seen one weekend by
the general practitioner, who was also a neighbour. The child
had a vague illness with mild-central abdominal pain. Ab-
dominal examination revealed no abnormal findings and a
minor gastrointestinal upset was diagnosed. Twenty-four
hours later the child still had mild abdominal pain and had
vomited once, but again no tenderness or obvious abnormality
was seen on examination. The child collapsed in the bath-
room, 36 hours after onset, showed signs of shock and died
within 10 minutes. Postmortem examination showed volvulus
in the lower ileum with necrotic bowel. There was no underly-
ing malrotation but there was an abnormal band connected to
an inflamed Meckel's diverticulum.

Case 6. An 11-month-old child seen at home by the general
practitioner was admitted to hospital with acute croup. On
admission he was very restless with marked tachypnoea, costal
recession and expiratory grunt. He was intubated and given
humidifled oxygen. Initially he improved but over the next six
hours developed signs in both upper lobes suggesting consoli-
dation. Suction via the endotracheal tube was required and a
new tube had to be inserted eight hours after admission.
Despite intensive supportive therapy he died 14 hours after
admission. No organism was identified at autopsy and the
only morbid anatomical findings were acute inflammatory
changes in the upper respiratory tract. However, para-influen-
za virus type II was isolated subsequently from culture of the
endotracheal aspirate.
Case 24. A female infant was discharged with the mother five
days after birth. On the sixth day the parents noticed that she
was sleepy and feeding poorly. No action was taken by the
parents until the seventh day when they decided to take the
baby back to the hospital. Lumbar puncture showed a puru-
lent cerebrospinal fluid (CSF) which, on culture, grew pneu-
mococci. Despite treatment the child died on the eighth day.

Case 26. A three-year-old male child, who had cerebral palsy
but who was well cared for by devoted parents, developed an
acute sore throat. The child was seen in the evening by the

Table 1. Diagnosis, age and place of death in the 28 cases of
sudden death of children.

Case Age at Place of
Diagnosis number death death

Serious handicap
Neural tube defect
Neural tube defect
Ventricular septal defect
Cerebral anoxia
Prematurity; cerebral

anoxia
Cerebral anoxia
Cerebral palsy
Endomyocardial fibrosis
Bronchopu Imonary

dysplasia
Malignant disease
Medulloblastoma
Potentially curable disease
Congenital aortic stenosis
Volvulus
Laryngotracheobronchitis
Pneumococcal meningitis
Bronchopneumonia
Accidental death
Asphyxia-house fire
Unexplained death

SIDS
SIDS
SIDS
SIDS
SIDS
SIDS
SIDS
SIDS
SIDS
SIDS
SIDS

1 4 weeks Home
5 6 weeks Hospital
8 3 weeks Hospital

10 2 weeks Hospital

17 8 days Hospital
19 8 days Hospital
22 3 years Home
25 14 months Home

28 3 months Hospital

27 3 years Hospital

3 6 weeks Home
4 4 years Home
6 11 months Hospital

24 8 days Hospital
26 3 years Home

23 4 years Home

2 3 weeks Hospital
7 9 weeks Home
9 8 months Home

11 4 weeks Home
12 3 months Home
13 3 months Home
14 9 weeks Home
15 10 weeks Home
16 3 months Home
18 4 weeks Hospital
20 10 months Home
21 10 weeks Home

SIDS = sudden infant death syndrome.

general practitioner, who left a prescription for an antibiotic.
This was not dispensed that evening since the mother thought
she would wait until the following morning. The father
noticed drooling and foetororis the next morning and contact-
ed the doctor, who encouraged him to obtain the prescription.
The child was noted to be 'quiet' all day. The next morning the
father changed the child's position in bed at 06.30 hours. At
09.00 hours the mother found the child dead in bed. Autopsy
showed tracheobronchitis with purulent exudate from the
smaller bronchi.

Case 23. A four-year-old male child died of asphyxia in a
house fire. This child was already known to the Health and
Social Services Departments as being from an 'at risk' family.

Unexplained deaths
After detailed autopsy, 11 of the 28 cases (39 per cent)
were categorized as sudden infant death syndrome
(Table 1). Of these patients, one had coincidental otitis
media (case 11) and one had evidence of early broncho-
pneumonia (case 14). In neither case, however, was the
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disease process considered to be sufficient to account
for death. Although one patient in the sudden infant
death category was known to have suffered from cer-
ebral anoxia at birth and showed signs of physical
handicap, the child appeared to be well and death was
unexpected. Case 2 was an unexplained death that was
not classified as sudden infant death syndrome; this
child developed convulsions and became comatose with-
in 24 hours. Exhaustive investigations revealed no gross
pathology and the child died after eight days. Postmor-
tem examination revealed only cerebral oedema.
The parents were interviewed in nine out of the 12

cases of unexplained death. Three parental interviews
were not obtained; one family were tourists in the area
and returned home some considerable distance away,
one child who was handicapped died unexpectedly in
hospital and the parents refused to be interviewed and in
one case the mother was an unmarried 16-year-old girl
who did not respond to the approaches made by the
team. Because of the small numbers it was not possible
to draw any significant conclusions about the social
class distribution for the unexplained deaths, nor was
there any geographical clustering of cases other than
around centres of population.

Parents, asked about symptoms noted in the infant in
the two days before death, gave the usual mixture of
characteristic of sudden infant death syndrome, such as
irritability,4 change in cry,3 slight cough,3 snuffles,3 and
'off feeds'.2 Despite these symptoms, when asked the
question, 'Did you feel that the baby was completely-
well then?', seven parents replied 'Yes' and one 'No'.
Only two mothers sought advice or help from the
general practitioner in the two days before the death.
When asked if the child had had any symptoms since
birth, three mothers had noted 'noisy breathing', two
had noticed slight fits or shaking, one had noticed
episodes of sleep apnoea and five remarked on excessive
sweating. In the light of recent work this last obser-
vation may be significant.3

Parents' contact with general practice
In all cases of death at home the parents were ques-
tioned about their use of general practice services. When
asked if they had ever had any hesitation about getting
in touch with their general practitioner, three of the
parents replied 'Yes' and 12 replied 'No'. Of the three
who replied 'Yes', two gave the reason that they did not
like to bother the doctor and one that they had disliked
the doctor's approach on a previous home visit. Only
eight families had ever called the doctor to see the child
at home. Thirteen of the families were registered with
general practitioners who used appointment systems; 11
of the families using appointment systems said they
could obtain an appointment the same day, one the next
day and one maybe longer than the next day. Two of the
doctors used open surgery systems as well as appoint-
ment systems.
None of the families expressed reservations about

Table 2. Comparison of infant mortality rates.

Number of
Number of infant deaths Rate per
live births (age one week 1,000 live
per year to one year) births

West Cumbria 1,778 12 6.75
Northern Region 39,292 208 5.29
England and Wales 625,931 3,627 5.79

Source: OPCS monitor, 1983.8

contacting the health visitor, although three were unable
to give the name of their health visitor. Five families had
received weekly visits from the health visitor during the
first two months of the child's life and the rest were
visited less frequently.

Data from general practitioners
Questionnaires were completed and returned by 16
general practitioners; two declined to take part in the
study, one completed part of the questionnaire but left
some questions blank on the grounds of confidentiality,
and three did not return the questionnaire. The remain-
der of the doctors had not had any contact with the
child before death and felt unable to complete the
questionnaire either because the child died without
having left hospital or the family were new to the
practice list. Clinical data from the general practitioners
matched the parent's recall of episodes in all cases where
contact had been made with the doctor.

Doctors were asked for their views as to the quality of
parental care and the use of their services. Out of the 14
replies, 10 doctors thought parental care was 'good',
two that it was 'adequate', one that it was 'poor' and
one had no knowledge. When asked about the use of
their services, 10 doctors thought the families concerned
had used the services correctly, three that they had over-
used the services and one that they had under-used
them. Interestingly, the three children from the 'over
use' families were sudden infant deaths.

Discussion

This pilot study did not aim to draw any major conclu-
sions about specific causes of death. Nor did it compare
the characteristics of the families of the children who
died, although other research has attempted to do this.5
We do feel, however, that our study demonstrates the
feasibility of investigating childhood deaths within a
health district, as recently suggested by the Children's
Research Fund.6
We received generous cooperation from all the health

professionals involved with the families and would
recommend this as a method of enquiry.
Although the death rate in children aged between one

week and one year is slightly higher in our study than
the death rate for the Northern Region or the whole of
England and Wales (Table 2), this is not surprising in
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view of the small numbers involved. A great benefit of
the study was the agreement obtained as to a standard
autopsy for children and the value of this has been
commented on elsewhere.7
The families who consented to a home interview

found this to be of benefit to them. The technique and
outcome of the home interview will be reported sepa-
rately. There is no doubt that families looked upon the
interview as an opportunity to ask questions that they
were not able to think of in the days immediately after
the death. This counselling aspect is as important as the
data gathering and requires the interview to be unhur-
ried while at the same time to be structured.
The quarterly review conference formed an important

part of the exercise. In this pilot study only the study
group took part in this, but in a larger study we would
involve the family, the family doctor and the health
visitor in each individual case. It is important to define
the objectives for a case review and to that end a
prepared proforma is helpful.
The original idea for the study was stimulated by an

apparent increase in the number of cot deaths in the
West Cumbria Health District during the late 1970s.
The findings show that this increase has not been
sustained and that the figures are no better or worse
than elsewhere. Similar year-by-year variations have
been noted nationally.8 The study has given us a clearer
understanding of the pattern of mortality in the infant
and early childhood groups. It has been carried out at
relatively low cost by professionals during the normal
course of their work. We would support the view that
information gathered in this way in individual districts
would provide more meaningful epidemiological data
than that which is currently available for use at regional
or national level.6
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Cholesterol and heart disease

The Lipid Research Clinics Coronary Primary Preven-
tion Trial, a multicentre, randomized, double-blind
study, tested the efficacy of cholesterol lowering in
reducing risk of coronary heart disease (CHD) in 3,806
asymptomatic middle-aged men with primary hypercho-
lesterolemia (type II hyperlipoproteinemia). The treat-
ment group received the bile acid sequestrant
cholestyramine resin and the control group received a
placebo for an average 7.4 years. Both groups followed
a moderate cholesterol-lowering diet. The cholestyra-
mine group experienced average plasma total and low-
density lipoprotein cholesterol (LDL-C) reductions of
13.4 per cent and 20.3 per cent, respectively, which were
8.5 per cent and 12.6 per cent greater reductions than
those obtained in the placebo group. The cholestyra-
mine group experienced a 19 per cent reduction in risk
(P< 0.05) of the primary end point-definite CHD
death and/or definite nonfatal myocardial infarction-
reflecting a 24 per cent reduction in definite CHD death
and a 19 per cent reduction in nonfatal myocardial
infarction. The cumulative seven-year incidence of the
primary end point was 7 per cent in the cholestyramine
group versus 8.6 per cent in the placebo group. In
addition, the incidence rates for new positive exercise
tests, angina and coronary bypass surgery were reduced
by 25 per cent, 20 per cent and 21 per cent, respectively,
in the cholestyramine group. The risk of death from all
causes was only slightly and not significantly reduced in
the cholestyramine group. The magnitude of this de-
crease (7 per cent) was less than for CHD end points
because of a greater number of violent and accidental
deaths in the cholestyramine group. The findings show
that reducing total cholesterol by lowering LDL-C levels
can diminish the incidence of CHD morbidity and
mortality in men at high risk for CHD because of raised
LDL-C levels. This clinical trial provides strong evi-
dence for a causal role for these lipids in the pathogene-
sis of coronary heart disease.

Source: Lipid Research Clinics Program. The Lipid Research Clinics
Coronary Primary Prevention Trial results. I. Reduction in incidence
of coronary heart disease. JAMA 1984; 251: 351-364.
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