
Thus our results are generally similar to other evalua-
tions ofthe child development programme.
We know of only one other programme with broadly

similar goals-namely, the "head start" programme
in the United States.9 '0 However, it is aimed at
preschool children and based on a professional model
of intervention, so that comparisons would be in-
appropriate.
These results tend to confirm that the empowerment

approach to promoting parenting skills developed by
Barker' is sound, practical, and effective.* That the
programme can be delivered effectively by non-profes-
sionals, themselves mothers living in disadvantaged
areas, is of great interest. We would, however, like to
compare the cost effectiveness of this approach with
that ofintervention by professional workers.
At the end of 1991 the overall budget for the com-

munity mothers' programme was around CIr 50000.
This included the salaries of 11 family development
nurses, a clerical assistant, and LIr 2 per visit paid to a
community mother as well as other non-remunerative
items. One hundred and thirty community mothers
served throughout 1991, visiting between 900 and 1000
first time paients. Indeed, such has been the success of
the programme that other Irish health authorities have
expressed an interest in developing similar projects,
and discussions are under way.

Possibly community mothers or other non-profes-
sional workers might serve in other areas of health

promotion also. This and the present issues merit
further study.

We thank Eastern Health Board personnel for their help,
particularly M Kelly, T Parle, T Keggan, A Savage, C Byrne,
and P O'Doherty; Walter Barker, originator of the child
development programme; the Department of Social Work,
University of Bristol; and the parents and children who form
the basis of this report. We are greatly indebted to Barry
Merriman for the statistical analysis. This project was
supported by the Bernard van Leer Foundation, The Hague.
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What are the complications ofinfluenza and can they be prevented?
Experience from the 1989 epidemic ofH3N2 influenzaA in general
practice

Ann Marie Connolly, R L Salmon, B Lervy, D H Williams

Abstract
Objectives-In an epidemic: to measure the

incidence and risk of complications of influenza; to
determine the effect of pre-existing disease on com-
plications; to estimate vaccine uptake and efficacy.
Design-Case-control study.
Setting-Primary care: two group practices.
Subjects-342 of the 395 cases of clinically

diagnosed influenza reported to the general practice
surveillance of infectious diseases scheme of the
Public Health Laboratory Service during the 1989
epidemic, and 342 age and sex matched controls.
Interventions-Examination ofrecords.
Main outcome measures-Documented recog-

nised complications; hospital admission; previous
vaccination.
Results-Of 15 recognised complications,

bronchitis was the commonest (rate 190*1/1000
cases) and significantly commoner in cases (sum-
mary odds ratio 9.7) after adjusting for higher
consultation rates (mean 6*1 per annum v 4*2 among
controls; p <0.0001). No deaths were recorded. The
risk ofbronchitis complicating influenza was higher
in patients with pre-existing illnesses regarded
as an indication for vaccination (odds ratio 3-3;
p <0.0001). Observed vaccination efficacy in those
with pre-existing illnesses and in elderly subjects was
high (63% and 77% respectively) but uptake was low
(4.5% and 6/1% respectively).
Conclusions-Bronchitis complicates about one

fifth of all cases of influenza presenting to general
practitioners. Patients with pre-existing illnesses
regarded as an indication for vaccination are particu-

larly at risk. Vaccine uptake is extremely low,
precluding an unequivocal demonstration of a
protective effect.

Introduction
Influenza is the most important viral infection of the

respiratory tract,' 2 partly because of the scale of
epidemics and partly because of complications, which
include excess mortality,' several medical conditions,4
8 and exacerbations of pre-existing diseases.9 However,
little is known about the expected incidence of these
complications. Knowledge tends to be based on com-
plications observed in hospital. Of 237 English
language reports since 1966 on influenza and complica-
tions cited in Medline, none measure the incidence of
complications in the community.

In 1989 there was the first epidemic of influenza A in
the United Kingdom since 1975.10 We studied the
epidemic in Wales in order (a) to measure the incidence
and risk of complications, (b) to identify the rate of
hospitalisation, (c) to determine the effect of pre-
existing disease on the development of complications,
and (d) to estimate vaccine uptake and efficacy.

Subjects and methods
Influenza in Wales is monitored as part ofthe general

practice surveillance of infectious diseases scheme of
the Public Health Laboratory Service Communicable
Disease Surveillance Centre (Welsh Unit)." This
scheme comprises 34 spotter practices that provide
weekly retums of cases of eight infectious diseases seen
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by them. Influenza is defined clinically as upper
respiratory tract symptoms, fever, chills, myalgia, and
cough. Two practices with a list size of 22 076 patients
which had kept complete registers identifying the cases
of influenza reported to the scheme during the eight
weeks ofthe epidemic took part.

Cases were patients reported as having influenza
between weeks 45 and 52 of 1989. Controls, one per
case, matched for sex and age (within one year for ages
0-4, 2 years for ages 5-14, and five years for ages 15
plus) were chosen as the next patient, at least three
places from the case, on the practice age-sex register
fulfilling the matching criteria. Those who had
influenza within three months before or after the date
of onset in the case or who had registered with the
practice after the epidemic were excluded. An altema-
tive control 10 places or more away from the case was
chosen. Patients' notes were examined for details of
illness, influenza vaccination, admissions to hospital,

70 - Wales 1989 and recognised complications defined by criteria which
600 # \ -- Practices could be identified in practice records (table I). Details

of previous chronic illnesses and of numbers of
500 ' consultations in the previous year were documented.

§|} I z Statistics-Complication rates were calculated with
8 400; '.95% confidence intervals by using standard error of

proportion or, where observed proportions were less0300
Z I /v \ than 0 1, the Poisson distribution.'2 The rates in cases

200 / and controls were compared by matched univariate
s\ and multivariate analysis performed in Epi Info

100 version 513 by using the Mantel-Haenszel version of the

0 ,, X2 test. Vaccine efficacy was determined overall and for
45 6 47 8 49 50 51 52 the subgroups of cases and controls with conditions for

which vaccination was indicated in the chief medicalWeek No officer's annual guidelines'4 by using the Mantel-
Rates ofinfluenza recorded in Haenszel test (unmatched). Complication rates in cases
two general practces durng with and without conditions for which vaccination was1989

indicated were compared by using the Mantel-

TABLE i-Definitions ofcomplications ofinfluenza

Time of onset
(period within which
onset ofcomplications

Disease Definition must have occurred)

Bronchiolitis General practioner or hospital recorded diagnosis or Within two weeks
infant under 24 months ofage and any two of:
tachypnoea, wheezing, chest signs*

Bronchitis General practitioner or hospital recorded diagnosis or Within four weeks
productive cough, no persistent chest signs*

Pneumonia General practitioner or hospital recorded diagnosis or Within two weeks
fever or cough and any one of following symptoms
or signs: chest signs*, cyanosis or dyspnoea,
sputum report, serology, chest x ray picture

Otitis media General practitioner or hospital recorded diagnosis or Within two weeks
otalgia, inflamed tympanic membrane

Myocarditis Hospital recorded diagnosis Within four weeks
Pericarditis General practitioner or hospital recorded diagnosis or Within four weeks

continuous retrostemal pain, pericardial rub,
electrocardiographic changes

Hyperpyrexia Temperature >42'C Within one week
Febrile convulsion Child aged 6 months to 5 years, fever, convulsion Within three days
Encephalitis General practitioner or hospital recorded diagnosis or Within two weeks

drowsieness/stupor/coma, convulsion with no
previous history of convulsion, signs ofmeningeal
irritation

Ataita Ataxia, no other diagnosed cause of ataxia Within four weeks
Myositis General practitioner or hospital recorded diagnosis or Within four weeks

child, muscle pain and wasting, raised creatine
kinase activity, presence or absence of paralysis

Depression Prescription of antidepressants Within six months
Toxic shock syndrome Hospital recorded diagnosis Within four weeks
Reye's syndrome Hospital recorded diagnosis Within four weeks
Exacerbation ofpre-existing Recorded consultation for new problem with Within four weeks

disease pre-existing disease

*Chest signs-any offollowing recorded: crepitation, rales, rhonchi, wheezing, consolidation, effusion.

TABLE u-Incidences ofcomplications ofinfluenza. (Figures in parentheses are 95% confidence intevals)

Cases Controls
(n=342) Rate/I000 cases (n=342) Odds ratio p Value

Bronchiolitis 1 2 9 (0-1 to 16-3) 1 0 99 (0 03 to 37 0) NS
Bronchitis 65 190-1 (148-5to231-7) 6 12-8(5-2to31-8) <0-0001
Pneumonia 10 29-2(14-0to53 8) 2 9 0(I 1 to71-0) <005
Otitismedia 8 23-4(I0-1to46-1) 5 1-6(0-5to4-9) NS
Depression 2 5-8 (0 7 to 21-1) 1 2-0 (0-2 to 22 0) NS

Haenszel test and by logistic regression, MULTLR,"5
to allow for the effect ofage as a continuous variable.

Results
Three hundred and ninety five cases were on the

register, all occurring over the epidemic period (figure).
Records of 43 cases could not be located. Of these,
three had died after the study period (one of ischaemic
heart disease and one of a cerebrovascular event, both
over a year after the epidemic, and one in a road
accident eight months after) and 31 had moved away.
Ten controls' records could not be located. Analysis
was performed on 342 case-control pairs.
There were no (upper 95% confidence limit 3-7)

cases of myocarditis, pericarditis, hyperpyrexia,
febrile convulsion, encephalitis, ataxia, myositis, toxic
shock syndrome, Reye's syndrome, or death. An
upper 95% confidence limit of 3-7 was equivalent to
an incidence of these complications of 10-8/1000 cases
and a population incidence of 16 8/100 000. Only two
cases were admitted to hospital-equivalent to a rate of
9-1/100000 population (upper 95% confidence limit
32 7/100 000). The incidence of complications is given
in table II. Bronchitis (odds ratio 12 8; p < 0 0001) and
pneumonia (odds ratio 9 0; p < 0 05) were significantly
commoner in cases. The mean number ofconsultations
in the preceding year among cases was 6 1 and among
controls was 4-2 (p<0-0001). When this was allowed
for only bronchitis occurred significantly more fre-
quently in cases (summary odds ratio 9 7; p < 0 000 1).
When cases were considered on their own, out of the

total of 342, there were 38 for whom vaccine was
recommended. Fifteen developed bronchitis com-
pared with 50 of the remaining 304 cases for whom
vaccine was not recommended (odds ratio 3-3;
p <0 000 1). When age was allowed for the odds ratio
became 2-4 (p < 0 05). Considering the conditions for
which vaccination is recommended individually, there
were five cases with pre-existing diabetes mellitus.
Bronchitis, as a complication of influenza, occurred in
all five compared with 60 of 337 cases without diabetes
mellitus (odds ratio undefined; p< 0-00 1). There were
26 cases with pre-existing ischaemic heart disease. Ten
developed bronchitis as a complication of influenza
compared with 55 of 316 cases without ischaemic heart
disease (odds ratio 2-9; p<0 01). Of nine cases with
pre-existing chronic obstructive airways disease, two
developed bronchitis as a complication of influenza
compared with 63 of 333 without chronic obstructive
airways disease (odds ratio 1-2; p=NS). Being elderly
(> 65 years) was a risk factor for bronchitis (16/41 v 49/
301; odds ratio 3 3; p<0001) even after allowing for
intercurrent conditions for which vaccination is
recommended (summary odds ratio 2 38; p < 0 001).

Eight cases and seven controls had been vaccinated
-an overall rate in the subjects studied of 2-2%.
Among those at risk, according to chief medical officer
guidelines, 4 /5% were vaccinated and observed vaccine
efficacy was 63% (1/38 cases v 2/28 controls; NS).
Altogether 6 1% of those aged over 65 were vaccinated
with an efficacy of 77% (1/41 cases v 4/41 controls;
NS). For those both over 65 and at risk, efficacy was
100% (0/16 cases v 2/16 controls; NS).

Discussion
This was a community based study of influenza as it

presents to general practitioners. It could not tell us
about patients who stayed at home and did not consult.
Nevertheless, although validation of case reporting
during an influenza A outbreak in Wales in 1988-9
showed such underreporting to be of the order of
tenfold,'6 probably those experiencing more severe
symptoms and complications would have contacted
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their doctor. The study should therefore have ascer-
tained more serious cases and provided an accurate
picture of the more serious community morbidity
associated with the 1989-90 epidemic. With regard to
the accuracy of the diagnoses and the completeness of
reporting, although no systematic laboratory confirma-
tion of the diagnoses was made, general practitioners
are well able to discriminate between any flu-like
illness and true influenza during an epidemic.'7 H3N2
influenza A was shown to be circulating in the
communities at the time.
Many recognised complications, including death,

were not seen. In Wales (population 2-87 million) there
was an estimated excess of registered deaths of 1627
during the epidemic, of which only one in 10 were
assigned to influenza.'8 This would equate with an
incidence ofdeath ascribed to influenza of 5 66/100 000
total population and is within the 95% confidence
interval of the zero incidence observed in the study.
The rate of hospital admission would equate with a

demand for some 20-30 beds in a "typical" 250 000
population health district in Britain over the epidemic
period. It was much less than the rate of 160/100000
observed in the United States,'9 which may reflect the
greater availability and use of hospital inpatient care
there. There was no suggestion from clinicians that the
British epidemic was unusually mild.

Bronchitis was the only complication of influenza
occurring more commonly in cases than controls. The
incidence of bronchitis and pneumonia together was
219 3/1000 (95% confidence interval 175-4 to 263 2)
compared with a previous study in Britain which found
rates of lower respiratory tract infections (laryngitis,
tracheitis, bronchitis, pneumonia) in laboratory con-
firmed cases of 253 6/1000.3

Pre-existing chronic illness, particularly those
conditions for which vaccination is recommended in
the United Kingdom, was associated with significantly
raised levels of bronchitis as a complication of
influenza. In effect that vindicated the relevant part of
the guidance. Of the conditions individually present in
the sample, ischaemic heart disease, diabetes mellitus,
and chronic obstructive airways disease. all showed a
heightened risk of bronchitis, although the numbers
for chronic obstructive airways disease were too small
to achieve statistical significance. Being elderly (over
65), which is not generally regarded as an indication for
vaccination in the United Kingdom, was also associ-
ated with a significantly increased risk of bronchitis.
The vaccine efficacy observed was consistent with

the 60-80% reported when vaccine and epidemic strain
were closely matched.20 Nevertheless, uptake was too
low at 4-5% for those with an indication for vaccination
to exhibit this efficacy with confidence. Why is vaccine
apparently not getting to those who would benefit from
it? Professional workers may harbour doubts about
efficacy and indications. They may also find it difficult
in a general practice setting to identify patients for
whom it is indicated as, unlike with childhood vaccina-
tions, no single convenient register may exist. Similarly
patients may well be unaware of the need for annual

vaccination, not perceive the risk as serious, and
ultimately not come forward.

In the 1989 influenza A epidemic a significant excess
of cases in two general practices were complicated by
lower respiratory tract infection. Vaccine did not
apparently reach those identified as appropriate
recipients in official policy. Does this matter? Is
vaccination worth while, given the relative infrequency
of many of the commonly listed complications. We
found 15 cases of acute bronchitis complicating
influenza in 38 patients with conditions for which
vaccination is recommended by the chief medical
officer from a total list of 22 076. If our experience is
typical of the United Kingdom as a whole over 30 000
cases of acute bronchitis must have occurred over the
seven weeks of the epidemic, a large proportion of
which were potentially preventable by vaccination.
This would have been without extending the criteria on
which vaccination is currently recommended to, for
example, all elderly people. On the limited evidence
from this study this should also be further considered.
While vaccination coverage is so extremely low
unequivocal evidence of benefit cannot be proved.
This also means that most of any such benefit is not
being obtained.

We thank Mr Colin Morgan, practice manager, and the
staff at Swansea, and Mrs Sybil Neale, practice manager, and
the staff at Pontypridd. This work was supported in part by a
grant from the Welsh Office chief medical officer's research
budget for 1989-90.
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