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Whooping cough .a retrospective study of
hospital admissions
BRITISH SOCIETY FOR THE STUDY OF INFECTION

SUMMARY. A retrospective survey was carried
out on admissions to hospital for the complica¬
tions of whooping cough. The number of admis¬
sions throughout a decade remained proportion¬
al to the total number of cases of whooping
cough notified. Children under one year consti¬
tuted 12.7 per cent of total notifications, but
57.3 per cent of hospital admissions. There were
12 deaths among 2,972 hospital admissions in
the years 1965 to 1974; all were in children under
12 months, and ten were in babies under six
months.

Introduction

THE degree of protection afforded by whooping
cough vaccine remains controversial. While there

has undoubtedly been a fall in the incidence of the
disease it is known that whooping cough is influenced
by social conditions and some of this decline may
therefore be attributed to improvements in housing,
nutrition, and other environmental factors (Bassili and
Stewart, 1976). The suggestion that whooping cough is
now less severe is certainly not supported by the ratio
of deaths to notifications which has remained remark-
ably constant during the past 20 years.
Although there is little evidence that antibiotics play

a beneficial role in the treatment of uncomplicated
whooping cough, they might be expected to be helpful
in dealing with the late complications due to secondary
infection in the lungs, thereby lowering the death rate.
Moreover, attenuation of whooping cough attacks by
previous immunization might be expected to reduce the
incidence of these complications.

Method

The British Society for the Study of Infection decided
to undertake a retrospective survey of cases of whoop-
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ing cough admitted to a number of infectious diseases
units during the period 1965 to 1974. The object of this
exercise was to obtain information on the present
severity of the disease and decide whether a prospective
study of cases admitted to hospital would be likely to
yield any worthwhile information. Eleven infectious
diseases units in England and Scotland took part in this
study.

Results

The number of admissions each year during this decade
(Table 1), was proportional to the total number of
whooping cough notifications (Table 2), suggesting that
the criteria for admission remained unchanged through¬
out the period. Since 1969 notifications of whooping
cough for England have been classified according to age
(Table 3).
Between 1969 and 1974 notifications of whooping

cough in children under one year accounted for 12- 7 per
cent of the total notifications of this disease in England.
Yet 57- 3 per cent of whooping cough admissions to the
eleven infectious diseases units in England and Scotland
over the period 1965 to 1974 were aged under one year.
The high proportion of admissions in children under
one year of age (Table 4) probably reflects the sinister
reputation of the disease in the first year of life.
No patient under six months of age had received a full

immunizing course of three doses of whooping cough
vaccine, and 79 . 7 per cent of the 1,044 cases of whoop¬
ing cough in this age group had had no immunizing
injections.

Details of immunization were necessarily incomplete.
Of patients over one year nearly half had had no injec¬
tions of whooping cough vaccine, and only 14-6 per
cent had had three or more injections (Table 5). These
figures are considerably lower than the national average
(reported by the Department of Health to be 75 to 80
per cent during this period) and could be interpreted as
evidence of protection by whooping cough vaccine
(Noah, 1976). The incidence of whooping cough, how¬
ever, tends to be influenced by social factors. Not only
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is acceptance of immunization lower in the poorer sec¬

tions of the community, but also the need for admission
is greater when whooping cough occurs.

Table 4. Admissions to 11 infectious disease
units between 1965 and 1974(grouped according
to age).

0.6 months
7.12 months
>1 year
Total

1,100
603

1,269
2,972

Table 5. Immunization status (information
available from 2,556 cases).

Age

No Three
whooping or more

Number cough doses of
of cases vaccine vaccine

7.12 months 526
> 1 year 986

340(64.6) 30f5.7J
491 (49.8) 144(14.6)

Lung complications were defined as clinically and
radiologically confirmed collapse or consolidation.
The incidence of lung complications was greater in

the non-immunized (Table 6), although the number of
immunized patients with whooping cough was small in
comparison and no definite conclusions can be drawn.
It was not possible retrospectively to assess the severity
of cases of whooping cough and relate this to the com¬

plication rate. The incidence of lung complications was

no higher in the first six months than at any other time.
Although we do not have exact details of the reason for
admission there is a greater tendency to request admis¬
sion of children in this age group because frequent and
severe paroxysms, especially with vomiting, may cause

difficulty and concern in home management.
There were 12 deaths among the 2,972 admissions

during the period 1965 to 1974 (Table 7). All occurred in
children under one year of age, and ten of the deaths
were in infants below the age of six months.

Respiratory complications were the most important
cause of death. In 15 of the 150 fatal cases in England
and Wales (Table 8) death was attributed to whooping
cough alone; in others death was thought to be due to
more than one factor.

Discussion

The majority of deaths from whooping cough occur in
the first year of life (Table 9), especially in the first six
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Table 6. Analysis of lung complications according to age and immunization status (information
available from 2,556 cases).

Number of No immunizing Lung Three or more Lung
Age cases injections complications injections complications

0-6 months 1,044 832 221 (26.6) - -
7-12 months 526 340 122(35.9) 30 6(20)
>1 year 986 491 152 (31.0) 144 33 (22.9)

Table 7. Cause of death during the period 1965 to 1974.

Infectious England and Wales
disease units (Registrar General)

Lung complications 9(75) 110(73.3)
Nervous system complications 2 (16.7) 12 (8)
Other conditions unrelated to whooping cough 1 (8.3) 31 (20.7)
Not specif ied 1 (8.3)
Total number of deaths 12 150

Table 8. Total number of deaths in England and Wales from 1965 to 1974.

1965 1966 1967 1968 1969 1970 1971 1972 1973 1974

21 23 27 15 6 15 26 2 2 13

Table 9. Age at death (England and Wales)
1965 to 1974.

0-6 months 117 (78)
7-12 months 17(11.3)
> 1 year .16 (10.7)

months at a time when immunization is no longer
recommended as national policy (Miller and Fletcher,
1976). The ratio of deaths to notifications in England
and Wales remained fairly constant over the decade sug-
gesting that there was no major change in severity or im-
provement in treatment.
Although the national incidence of whooping cough

fluctuated during the decade under review, the number
of admissions to the infectious disease units bore a
constant relationship to the notification rate and there
was no eviden'ce of a change in severity of the disease
over this ten-year period. More than half the admissions
were in children under one year of age and most deaths
occurred in this group. Respiratory complications were

the commonest cause of death in this series, as in the
national returns from the Registrar General. Immuniza-
tion appeared to afford some protection against lung
complications. Surprisingly, the incidence of lung
complications was no higher in the first six months of
life than at other times. Ten out of 12 deaths occurred in
infants below the age of six months at a time before
immunization is recommended. From our study it
would seem unlikely that a prospective survey would
yield further information.
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