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Incidence of episodes of acute asthma and acute
bronchitis in general practice 1976-87
JON G AYRES
N D NOAH
D M FLEMING
SUMMARY. The incidence of episodes of acute asthma and
acute bronchitis was analysed for an 11-year period and
studied in relation to epidemiological data on viral illness
and virus isolation data. Between 1976 and 1987, the weekly returns service estimates of the incidence of acute asthmatic episodes in England and Wales increased from 10.2
to 27.1 per 100 000 patients per week (all ages). The
increase was most marked in children up to the age of 14
years. Acute bronchitis attack rates (all ages) increased
from 78.7 to 111.9 per 100 000 patients over the same period.
Because of this rise in rates of acute bronchitis, it is unlikely
that labelling shifts contributed to the increase in reported
episodes of asthma. These data support the belief that the
rise in the prevalence of asthma is real, and also that in the
United Kingdom this rise may even be underestimated by
partial concealment in the rates of acute bronchitis. In 1987,
if 10% of attacks of acute bronchitis were attacks of asthma,
this would represent a 41% underestimation of asthma
attack rates. Rates for other respiratory illnesses showed a
fall over the same period, apart from the common cold
which showed an increase. The winter increase in acute
bronchitis coincided with viruses with strong seasonal patterns (respiratory syncytial virus, parainfluenza viruses 1
and 2 and influenza A and B), but there was no evidence
that these viruses were related to the overall increase in
acute asthma attacks over this 11 year period. Whatever the
cause or causes may be, the increasing rates of acute asthma and acute bronchitis represent a substantial workload
in both general and hospital practice.
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annual mortality in England and Wales of approximately 2000
patients.' It has been suggested that asthma mortality has been
slowly increasing over the last decade,2 although this view has
been contested.3'4 There is more conclusive evidence that the
number of patients presenting to their general practitioner with a
diagnosis of asthma is increasing. Analysis of the second and
third general practice based national morbidity surveys has
shown an increase in the number of diagnosed male and female
asthma sufferers in general practice, affecting all age groups.5 In
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addition, a 70% increase in the attack rate for asthma in general
practice between 1976 and 1983 was reported in the weekly
returns service of the Birmingham research unit of the Royal
College of General Practitioners.6 Anderson has reported a
marked increase in hospital admissions for asthma among children, notably since the early 1970s7 which was not felt to be a
result of a shift in diagnostic labelling.
In clinical practice asthma is frequently misdiagnosed as acute
bronchitis and this confusion is also a problem in epidemiological research. Viral infections are common causes of exacerbations of asthma in children8 and are the major identifiable cause
of attacks of acute bronchitis.9"10 The increased prevalence of
asthma between the second and third national morbidity surveys
was accompanied by a slight increase in the incidence of acute
bronchitis (confined to elderly people) and these increases were
independent of each other.5
This study examines the incidence of episodes of acute asthma
and acute bronchitis between 1976 and 1987 in relation to epidemiological data on viral illness and virus isolation data.

Method
Material for this study was collected between 1976 and 1987 and
came from the weekly returns service of the Royal College of
General Practitioners and from the Communicable Disease
Surveillance Centre of the Public Health Laboratory Service.
The weekly returns service has been fully described
elsewhere.""2 In summary, general practitioners covering a population of around 200 000 (for the period of this study) in
England and Wales report weekly the number of cases of a variety of respiratory and infectious diseases, including acute bronchitis and acute asthmatic episodes. Weekly attack rates are
expressed as the number of acute episodes per 100 000 population. In this study data were analysed to provide mean weekly
attack rates for each year for episodes of acute asthma, acute
bronchitis, influenza-like illness, epidemic influenza, the common cold, tonsillitis and laryngitis/tracheitis. Mean weekly rates
for each year and for each quarter were analysed for the age
groups 0-4 years, 5-14 years, 15-44 years, 45-64 years and 65+
years.
Mean weekly rates for each year and age group and for each of
a set of paired conditions (acute asthma and acute bronchitis,
acute bronchitis and the common cold, acute bronchitis and
influenza-like illness, acute asthma and the common cold) were
examined for association using the Pearson correlation coefficient. Seasonal and longer term trends for asthma and acute
bronchitis were examined and compared with those of various
respiratory viruses.
Laboratory data on virus identifications are sent routinely to
the Communicable Disease Surveillance Centre by medical
microbiologists in public health and hospital laboratories throughout England, Wales and Northern Ireland.'3 Data are presented as
numbers of identifications with respect to time.

Results
Weekly returns service incidence data
Over the period 1976-87 the mean weekly attack rate (all ages)
for episodes of acute asthma rose more than two and a half times
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common cold and acute asthma in children but these were not
significant.

Table 1. Mean weekly attack rate (all ages) for episodes of acute
asthma and acute bronchitis, 1976-87.

Vfirus identification

Mean no. of attacks per 100 000
patients per week
Year

Acute
asthma

Acute
bronchitis

1976
1977
1978a
1979
1980
1981
1982
1983
1984
1985
1986
1987

10.2
10.4
14.4
16.2
17.8
17.9
18.2
17.3
18.4
20.9
19.4
27.1

78.7
78.7
90.7
80.1
84.5
89.4
103.6
93.0
91.5
111.0
99.8
111.9

Acute bronchitis is primarily a winter condition," so
Communicable Disease Surveillance Centre data were examined
for viruses showing winter peaks. Three main groups were identified: respiratory syncytial virus, influenza A or B and parainfluenza viruses types 1 and 2. When the seasonal pattems for
these viruses were compared with those for acute bronchitis for
the years 1981 to 1985 the autumnal rise in acute bronchitis coincided with parainfluenza 1 and 2 identifications. The winter
peak of acute bronchitis coincided with respiratory syncytial
virus and influenza identifications, rates falling off with the
decline in influenza. This was true for all ages but particularly
for the 0-4 years age group. For rhinoviruses and adenoviruses
there were no consistent seasonal pattems.

Discussion
This study shows increasing attack rates for episodes of both
acute asthma and acute bronchitis between 1976 and 1987 in
general practice in England and Wales. For asthma the increase
was most marked in children, and closely matches the rise in
hospital admissions among children reported by Anderson.7 For
acute bronchitis the rise was seen in all age groups. These findings need to be viewed in the light of increased patient consulting rates for asthma (all age groups) between 1970 and 1981, a
small increase in consulting rates for acute bronchitis (in age
groups 65-74 years and 75+ years), and a reduced consulting
rate for chronic bronchitis.5 Both for asthma and for acute bronchitis the number of episodes per patient consulting scarcely
changed between 1970 and 198 1.'4'
The findings of this study can be interpreted in a number of
ways. First, the increase in the number of episodes of acute
asthma in children and of acute bronchitis in all age groups may
have been real increases in the incidence of these conditions.
This assumes that both conditions are diagnosed in distinct and
clearly definable ways, which is unlikely: in the clinical situation
they are easily confused.
Secondly, the rise in asthma among children may reflect a
labelling shift from acute bronchitis. General practitioners contributing to the weekly retums service are not representative of
all general practitioners and they may be prone to making
labelling changes, such as may have been induced by the north
Tyneside study which highlighted the underdiagnosis and undertreatment of asthma in children.'6"7 Were this so, one would
expect a fall in acute bronchitis rates equivalent to the rise of

"lnternational classification of diseases coding changed.

from 10.2 to 27.1 per 100 000, and for acute bronchitis from 78.7
to 111.9 per 100 000 (Table 1). The increase in rates for acute
bronchitis was less uniform than for asthma, which increased
steadily. Over the period of study the increase in acute asthmatic
episodes was most marked in children in the 0-4 years and 5-14
years age groups (Table 2). In the 0-4 years age group, weekly
rates per 100 000 patients per year increased from 13.5 to 74.4
and in the 5-14 years group from 17.4 to 58.9. The rise in acute
bronchitis was seen in all age groups (Table 2). In the 0-4 years
and 65+ years age groups the respective mean weekly attack
rates of acute bronchitis per 100 000 patients in the winter quarter increased from 305 in 1976 to 410 in 1987 and from 170 in
1976 to 230 in 1987.
Epidemic influenza rates remained low following the major
epidemic in 1976 (Figure 1). Annual rates (all ages) for most
other respiratory illnesses fell steadily. Rates for the common
cold were the exception, rising from 148.3 per 100 000 patients
in 1976 to 186.5 per 100 000 patients in 1987, with a marked
increase between 1980 and 1981. When comparing age specific
mean weekly rates for each year for episodes of acute asthma
with those for acute bronchitis and those for the common cold,
and for acute bronchitis and influenza-like illness there was no
evidence of a rise in one diagnosis rate being associated with an
equivalent fall in another diagnosis rate for any pairing of diagnoses in any age group. Positive correlation coefficients were
found for acute asthma and acute bronchitis in adults and the

Table 2. Mean weekly attack rates for episodes of acute asthma and acute bronchitis by age group, 1976-87.

Mean no. of attacks per 100 000 patients per week by age group (years)
Acute bronchitis

Acute asthma episode
Year

0-4

5-14

15-44

45-64

65+

0-4

5-14

15-44

45-64

1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

13.5
13.7
26.6
33.0
31.6
31.3
32.2
35.4
52.4
57.1
52.4
74.4

17.4
15.2
23.4

8.9
8.9
11.7
13.4
15.0
15.1
15.6
13.4
13.7
16.2
14.4
20.6

9.0
10.2
12.2
13.1
14.5
13.8
13.7
11.4
12.5
14.4
12.8
17.1

6.4
8.3
10.5
11.1
12.9
11.7
13.3
10.7
10.0
10.2
11.8
13.4

198.7
217.6
240.1
206.3
229.7
268.8
309.1
253.6
248.8
313.1
247.3
283.8

59.4
63.9
87.2
55.9
73.9
82.1
99.3
83.2
70.9
88.1
81.5
91.5

47.7
44.1
59.0
53.5
54.2
53.3
58.1
55.6
55.3
67.6
63.2
72.5

92.9
93.3
89.4
89.3
88.1
90.7
105.1
95.3
98.6
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25.6
28.8
32.7
31.5
35.7
36.5
43.3
41.4
58.9

114.1
100.5
116.6

65+
117.0
117.8
130.0
122.8
120.9
128.6
153.8
142.0
144.2
180.4
169.2
176.1
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Figure 1. Mean weekly attack rates (all ages) for the common
cold, tonsillitis, influenza-like illness, laryngitis/tracheitis and epidemic influenza, 1976-87.
asthma rates but no such interchange of rates was found. The rise
in acute bronchitis might have been due to a labelling shift from
influenza-like illness, even though it has been shown that cough
is not regarded as an important criterion for the latter diagnosis.'8
No inverse association was found in rates between acute bronchitis and influenza-like illness in any age group, or between the
common cold and asthma. This suggests that labelling shift does
not explain the findings presented here. Dual labelling (the same
patient labelled as having asthma during one episode of illness
and as having acute bronchitis during another) may also present
problems for interpretation of prevalence statistics although this
would not affect episode data unless dual labelling occurred
within an individual episode. The problem of dual labelling was
examined in the national morbidity study data for both 1970 and
1981, and did not account for the increased annual period prevalence of either condition.5
It is possible that the rises were spurious and due to changes in
patient consulting behaviour. The mean consultation rate for all
ages of patients combined increased slightly between the national
morbidity surveys of 1970 and 1981 with a moderate increase in
children and a small increase in the 65 years and over age
group.5 Viral respiratory disorders are particularly prevalent
among children and if the threshold for consultation had fallen,
an increased incidence would have been reported among them.
The increased incidence of the common cold (in which one third
of cases were among children aged 0-4 years'2) supports this

hypothesis.
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Having established that there has been a sustained rise in asthma
attack rates largely in children which was not a result of a
labelling shift, the possibility that this might be due to viral
infections was addressed. Laboratory data are difficult to interpret quantitatively as they depend, among other factors, on the
ease of diagnosis and the varying habits of doctors making further investigations. Although few respiratory infections are
investigated virologically, Communicable Diseases Surveillance
Centre virus data are useful for identifying trends, both seasonal
and in the longer term. The weekly returns service data show
that, with the exception of the common cold, episode rates for
most acute respiratory infections fell and the virus data did not
show an overall increase in virus identifications. Although there
was no significant association between acute bronchitis and acute
asthma in adults, and the common cold and acute asthma in children the correlation coefficients were both positive which is consistent with the hypothesis that common cold viruses are responsible for some of the increase in asthma seen in general practice in
the winter months. They do not, however, provide support for the
overall rising trend. Nevertheless, a patient with asthma may suffer an 'acute viral bronchitis' which may aggravate symptoms,
prompting a consultation with a general practitioner without necessarily inducing an acute attack of asthma.
The seasonal patterns of acute bronchitis and acute asthma are
quite different except that they share an autumnal rise, suggesting a common viral aetiology.6 Viral exacerbations of asthma are
well recognized and may be more difficult to treat than asthma
triggered by pollen. This may explain the higher number of hospital admissions for asthma in the last quarter of the year'9'20
compared with general practice consultations where the peak in
acute attack rates occurs in the pollen season.6 Rhinoviruses are
the commonest viral precipitants of asthma21 but exhibit no consistent seasonal pattern. Parainfluenza viruses types 1 and 2 tend
to peak every second year, and do so at the same time of year as
the start of the rise in acute bronchitis (autumn).22 In children
aged 0-4 years the highest consultation rates for acute bronchitis
and acute bronchiolitis coincide with the winter peak for laboratory identifications of respiratory syncytial virus, known to be
the major cause of bronchiolitis in this age group.23 However,
associations are not necessarily causal.
We believe that the rise in acute asthma attacks in children is
real. The use of the term 'acute bronchitis' is probably causing
continuing underestimation of the incidence of asthma attacks,
particularly in the older age groups, and the finding of a high
prevalence of increased bronchial hyperresponsiveness in
patients following acute bronchitis may be important.'0 The findings presented here are compatible with Mitchell's hypothesis of
a generalized increase in bronchial reactivity resulting in more
patients with symptomatic asthma.24
If asthma is increasing across the age range then the effects of
environmental factors, such as changes in airborne pollutants,
must be considered. Viral infections are important as exacerbators, but there is no evidence to suggest that they are a significant
factor in the overall rise in asthma attacks in general practice.
Recently, Sears and colleagues have suggested that regular use of
inhaled B2 agonists results in worsening of asthma symptoms.25
Our results only confirm a rise in acute asthma and do not add
further evidence to this particular point. However, the increasing
rates of episodes of acute asthma and acute bronchitis will continue to confer a substantial workload both in general and hospital practice, whatever the underlying cause or causes may be. If
during 1987, 10% of the acute bronchitis attacks were really
acute exacerbations of asthma, this would represent an overall
41% underestimation of asthma attacks.

363

J G Ayres, N D Noah and D M Fleming

Original papers

References
1. Office of Population Censuses and Surveys. Mortality by cause.
London: HMSO, 1986.
2. Burney PGJ. Asthma mortality in England and Wales: evidence for a
further increase, 1974-1984. Lancet 1986; 2: 323-326.
3. Markowe HJL. Asthma mortality in England and Wales [letter].
Lancet 1986; 2: 636.
4. Stewart CJ, Nunn AJ. Are asthma mortality rates changing? Br J Dis
Chest 1985; 79: 229-234.
5. Fleming DM, Crombie DL. Prevalence of asthma and hay fever in
England and Wales. BMJ 1987; 294: 279-283.
6. Ayres JG. Trends in asthma and hayfever in general practice in the
United Kingdom 1976-1983. Thorax 1986; 41: 111-116.
7. Anderson HR. Increase in hospital admissions for childhood asthma:
trends in referral, severity and readmissions from 1970 to 1985 in a
health region of the United Kingdom. Thorax 1989; 44: 614-619.
8. Mitchell I, Inglis JM, Simpson H. Viral infection as a precipitant of
wheeze in children. Arch Dis Child 1978; 53: 106-111.
9. Hope-Simpson RE, Miller DL. The definition of acute respiratory
illnesses in general practice. Postgrad Med J 1973; 49: 763-770.
10. Boldy DAR, Skidmore S, Ayres JG. Acute bronchitis in the
community: clinical features, infective factors, changes in pulmonary
function and bronchial reactivity to histamine. Respir Med 1990; 84:
377-386.
11. Ayres JG. The seasonal pattern of acute bronchitis in general practice
in the United Kingdom 1976-1983. Thorax 1986; 41: 106-110.
12. Fleming DM, Norbury CA, Crombie DL. Annual and seasonal
variation in the incidence of common diseases. Occasional paper 53.
London: Royal College of General Practitioners, 1991.
13. Noah ND, Reid D. Sources of data on infectious disease in England,
Wales and Scotland. J Infect 1979; 1: 295-298.
14. Royal College of General Practitioners, Office of Population
Censuses and Surveys and Department of Health and Social Security.
Morbidity statistics from general practice. Second national study
1970-71. London: HMSO, 1974.
15. Royal College of General Practitioners, Office of Population
Censuses and Surveys and Department of Health and Social Security.
Morbidity statistics from general practice. Third national study
1981-82. London: HMSO, 1986.
16. Lee DA, Winslow NR, Speight ANP, Hey EN. Prevalence and
spectrum of asthma in childhood. BMJ 1983; 286:1256-1258.
17. Speight ANP, Lee DA, Hey EN. Underdiagnosis and undertreatment
of asthma in childhood. BMJ 1983; 286: 1253-1256.
18. Fleming D, Ayres JG. Diagnosis and patterns of incidence of
influenza and influenza-like illness and the common cold in general
practice. J R Coll Gen Pract 1988; 38: 159-162.
19. Khot A, Burn R, Evans N, et al. Seasonal variation and time trends in
childhood asthma in England and Wales 1975-81. BMJ 1984; 289:
235-237.
20. Goldstein IF, Cuzik J. Daily patterns of asthma in New York City
and New Orleans: an epidemiological investigation. Environ Res
1983; 30: 211-223.
21. Horn MEC, Reed SE, Taylor P. Role of viruses and bacteria in acute
wheezy bronchitis in childhood: a study of sputum. Arch Dis Child
1979; 54: 587-592.
22. Noah N. Cyclical patterns and predictability in infection. Epidemiol
Infect 1989; 102: 175-190.
23. Parrot RH, Vargosko AJ, Kim HW, et al. Respiratory syncytial virus
II. Serologic studies over a 34 month period of children with
bronchiolitis, pneumonia and minor respiratory diseases. JAMA
1961; 176: 653-657.
24. Mitchell EA. Is current treatment increasing asthma mortality and
morbidity? Thorax 1989; 44: 81-84.
25. Sears MR, Taylor DR, Print CG, et al. Regular inhaled B-agonist
treatment in bronchial asthma. Lancet 1990; 336: 1391-1396.

Acknowledgements
We are grateful to Mrs C Norbury and Mr L Dallow for collation of the
weekly returns service data, to Mrs P Jackson for secretarial and art work,
to Mrs J Rudkin for secretarial work and to the Department of Health who
fund the weekly returns service and who have given permission for this
publication.
Address for correspondence
J G Ayres, Department of Respiratory Medicine, East Birmingham
Hospital, Bordersley Green East, Birmingham B9 SST.

364

INFORMATION FOR
AUTHORS AND READERS
Papers submitted for publication should not have been published
before or be currently submitted to any other journal. They should be
typed, on one side of the paper only, in double spacing and with generous margins. A4 is the preferred paper size. The first page should contain the title only. To assist in sending out papers blind to referees, the
name(s) of author(s) (maximum of eight), degrees, position, town of
residence, address for correspondence and acknowledgements should
be on a sheet separate from the main text.
Original articles should normally be no longer than 3000 words,
arranged in the usual order of summary, introduction, method, results,
discussion and references. Letters to the editor should be brief - 400
words maximum - and should be typed in double spacing
Illustrations of all kinds, including photographs, are welcomed.
Graphs and other line drawings need not be submitted as finished artwork - rough drawings are sufficient, provided they are clear and
adequately annotated.
Metric units, Si units and the 24-hour clock are preferred. Numerals
up to 10 should be spelt, 10 and over as figures. Use the approved
names of drugs, though proprietary names may follow in brackets.
Avoid abbreviations.
References should be in the Vancouver style as used in the Journal.
Their accuracy must be checked before submission. The figures, tables,
legends and references should be on separate sheets of paper. If a
questionnaire has been used in the study, a copy of it should be
enclosed.
Three copies of each article should be submitted and the author
should keep a copy. One copy will be returned if the paper is rejected.
Two copies of revised articles are sufficient. A covering letter should
make it clear that the final manuscript has been seen and approved by
all the authors.
All articles and letters are subject to editing.
Papers are refereed before a decision is made.
Published keywords are produced using the GP-LIT thesaurus.
More detailed instructions are published annually in the January issue.
Correspondence and enquiries
All correspondence should be addressed to: The Editor, British Journal
of General Practice, Royal College of General Practitioners, 12 Queen
Street, Edinburgh EH2 1JE. Telephone (office hours; 24 hour answering
service): 031-225 7629. Fax (24 hours): 031-220 6750.

Copyright
Authors of all articles assign copyright to the Journal. However,
authors may use minor parts (up to 15%) of their own work after publication without seeking written permission provided they acknowledge
the original source. The Journal would, however, be grateful to receive
notice of when and where such material has been reproduced. Authors
may not reproduce substantial parts of their own material without written consent. However, requests to reproduce material are welcomed
and consent is usually given. Individuals may photocopy articles for
educational purposes without obtaining permission up to a maximum
of 25 copies in total over any period of time. Permission should be
sought from the editor to reproduce an article for any other purpose.
Advertising enquiries
Display and classified advertising enquiries should be addressed to:
Advertising Sales Executive, Royal College of General Practitioners, 14
Princes Gate, Hyde Park, London SW7 1PU. Telephone: 071-581 3232.
Fax: 071-225 3047.
Circulation and subscriptions
The British Journal of General Practice is published monthly and is circulated to all Fellows, Members and Associates of the Royal College of
General Practitioners, and to private subscribers. All subscribers
receive Policy statements and Reports from general practice free of
charge with the Journal when these are published. The 1993 subscription is £105 post free (£115 outside the UK, £16 airmail supplement).
Non-members' subscription enquiries should be made to: Bailey
Management Services, 127 Sandgate Road, Folkestone, Kent CT20 2BL.
Telephone: 0303-850501. Members' enquiries should be made to: The
Royal College of General Practitioners, 14 Princes Gate, Hyde Park,
London SW7 1PU. Telephone: 071-581 3232.
Notice to readers
Opinions expressed in the British Journal of General Practice and the
supplements should not be taken to represent the policy of the Royal
College of General Practitioners unless this is specifically stated.
RCGP Connection
Correspondence concerning the news magazine, RCGP Connection,
should be addressed to: RCGP Connection Editor, Royal College of
General Practitioners, 14 Princes Gate, Hyde Park, London SW7 1PU.
Telephone: 071-581 3232.

British Journal of General Practice, September 1993

