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ABSTRACT: A great deal of the care of patients with asthma takes place in gen-
eral practices. The aim of the present study was to describe the impact of asthma
in the community and to identify current asthma self-management practices.

A two-part questionnaire survey was conducted in a random sample (23%; n=
24,398) of persons aged 16–50 yrs, registered with one of the 41 general practices
in Greenwich, London, UK. The two parts were: a screening questionnaire iden-
tifying persons with current asthma (defined as waking with shortness of breath
in the last 12 months, attack of asthma in the last 12 months, or currently taking
treatment for asthma); and an asthma questionnaire (completed by those with asth-
ma) assessing quality of life, frequency of asthma symptoms, possession and use
of self-management tools, and action in the event of an exacerbation of asthma. The
crude response rate was 51%, but this may be an underestimate due to errors in
the sampling frame.

The prevalences of wheeze and asthma in the past 12 months were 26% and
14%, respectively. Among asthma patients: 43% reported symptoms occurring
three or more times per week, and 20% were woken by asthma symptoms on three
or more nights per week; most had asthma with a mild impact on quality of life;
26% used inhaled steroids on most days in the preceding month; 16% had a peak
flow meter at home; and 7% had oral steroids available. Of the 44% of subjects
with asthma, who could identify an exacerbation of asthma in the preceding 6
months: 19% had used a peak flow meter during the episode; 19% had changed
their treatment without first being told to do so by a doctor; and 50% had sought
urgent medical help. Smokers used less appropriate asthma management and sub-
jects whose asthma had a severe impact on quality of life used more treatment
and peak flow monitoring.

In conclusion, the prevalence of asthma among adults in Greenwich, UK, has
increased since a similar survey in 1986. Many people have fairly mild asthma and
a smaller number have severe disease. Much remains to be done to promote appro-
priate strategies for self-management of asthma exacerbations.
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Asthma is a prevalent chronic disease causing sub-
stantial disability and some mortality in many count-
ries across a wide range of ages [1–6]. Advances in the
understanding of the pathology of asthma have been
accompanied by a widely held view that a systematic
approach is required to control this disease. The rec-
ommended approach has been embodied in a number of
consensus documents outlining guidelines for the man-
agement of chronic asthma [7–10].

The nature of asthma and its prevalence means that,
in the UK, a great deal of the care of patients with asth-
ma takes place in general practices. One of the impli-
cations of the British Thoracic Society (BTS) guidelines
[10] is that this care should be enhanced by the imple-
mentation of protocols for the management of patients
with asthma.

There have been substantial developments in the man-
agement of asthma in general practice [10], and in shared
care between hospitals and general practices [11]. There

have also been important changes to general practice
funding, which have tended to promote asthma clinics
in this setting [12]. However, there has not yet been a
controlled evaluation of the value of general practice-
based asthma clinics undertaking care along the lines
advised in the BTS guidelines.

We have commenced a randomized, controlled trial of
an intervention to facilitate guidelines-based manage-
ment of asthma in general practice asthma clinics. The
trial is being conducted in Greenwich, an area of south-
east London, UK, with rates of adult male unemploy-
ment (14%), public housing tenancies (38%), and chronic
illness (13%) higher than the average for Greater Lon-
don [13].

In the course of this evaluation, we undertook a cross-
sectional survey at baseline to describe the impact of
asthma in the community and to identify current asthma
self-management practices and the factors that influence
them. These data are presented in this paper. We believe



they provide a valuable representation of asthma in one
community in the UK.

Methods

A postal questionnaire survey was conducted to col-
lect baseline data for the controlled trial of a general
practice-based asthma care intervention. A random pop-
ulation sample received a single questionnaire made up
of two parts. All subjects were asked to complete the
initial screening part of the questionnaire. Subjects iden-
tified by the screening questionnaire as having asthma
were then asked to complete the second part.

The study was approved by the Greenwich District
Research Ethics Committee.

Sample selection

The study population for the questionnaire survey was
those persons, aged 16–50 yrs, who were registered with
any of the 41 general practices in Greenwich district.
The lower age limit was chosen because the interven-
tion was primarily directed at adults with asthma. The
upper age limit was chosen because above this age it
becomes more difficult to distinguish between asthma
and chronic obstructive pulmonary disease (COPD) by
questionnaire.

Data on the study population were obtained from the
Greenwich and Bexley Family Health Services Author-
ity (FHSA). All people in the UK who seek medical
care are required to register with a general practitioner
(GP). This information is conveyed to a FHSA, which
keeps records of the names, addresses, and National
Health Service (NHS) numbers of patients registered
with each GP. This information is updated when pati-
ents notify their GP of a change in address or when they
register with another GP.

The study population comprised 106,086 people. A
23% random sample, stratified by general practice, was
drawn, yielding a sample size of 24,398 subjects. The
sample size was chosen to provide sufficient power for
the analysis of the randomized, controlled trial.

Questionnaire

The first part of the questionnaire was a screening
questionnaire identical to that used in the European
Community Respiratory Health Survey [14, 15]. Sub-
jects who answered "Yes" to any one of the following
three questions were defined as having asthma: 1) "Have
you been woken up by an attack of shortness of breath
at any time in the last 12 months?"; 2) "Have you had
an attack of asthma in the last 12 months?"; and 3) "Are
you currently taking any medicine (including inhalers,
aerosols or tablets) for asthma?"

Subjects who were deemed to have asthma were req-
uested to complete the second part of the questionnaire:
the asthma questionnaire. This comprised a previously
developed asthma quality of life questionnaire [16, 17],
and new items dealing with symptom frequency, dis-
ability, current asthma management, and stated response
to the most recent exacerbation of asthma.

The asthma quality of life questionnaire contains 20
items and deals with breathlessness and physical restric-
tions, mood disturbance, social disruption, and concerns
for health over the preceding month. Each item is asso-
ciated with a five-point Likert scale response: "not at
all"; "mildly"; "moderately"; "severely"; and "very severe-
ly". The questionnaire is scored by averaging the item
scores (0 to 4) over all 20 items. The result is multi-
plied by 2.5 to yield a final score out of 10: 0 correspond-
ing to no impact on quality of life and 10 corresponding
to very severe impact on quality of life.

A subset of subjects with asthma who were able to
recognize a recent exacerbation of asthma were identi-
fied by a positive response to the following question:
"Over the last 6 months have you had any episodes last-
ing a few days or weeks during which your asthma or
shortness of breath was worse than usual for you?" These
subjects were asked further questions about their res-
ponse to this episode: use of a peak flow meter; altera-
tions to treatment; and seeking emergency medical help.

The new items in the asthma questionnaire were pilot
tested for feasibility in a sample of 16 patients with asth-
ma attending a respiratory medicine out-patients clinic.
The screening questionnaire took approximately 2–3 min
to complete. The asthma questionnaire took approxima-
tely 10–15 min to complete.

Survey methodology

The survey commenced in September, 1993. The ques-
tionnaire was posted to each subject and was accom-
panied by a letter explaining the survey and requesting
their co-operation. This letter was signed by all the part-
ners of the general practice with which the subject was
registered. Subjects were asked to return the complet-
ed questionnaire in an enclosed reply-paid envelope.
Subjects who had not responded within 4 weeks of the
initial mailshot were sent another identical letter and
questionnaire at that time. A third, and final mailshot
was issued to nonresponders after a further 4 weeks.
The survey was closed 4 weeks after that, in December,
1993.

Survey of nonresponders

A survey of nonresponders was conducted to assess
the accuracy of the FHSA's patient register, which had
been used to select the survey sample. A random sam-
ple of 190 subjects was drawn from the list of those
who had not responded at the close of the survey. Field-
workers visited the listed addresses of these subjects
to ascertain whether the subject actually lived at that
address (or had done during the survey period).

Statistical analysis

Univariate comparisons between proportions were tes-
ted by the Chi-squared test. Multivariable logistic regres-
sion was used to estimate odds ratios (ORs) for predictor
variables, adjusted for other predictors and for poten-
tial confounders. A p-value of 0.05 was regarded as sig-
nificant.
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Results

Response rate and survey of nonresponders

The total number of valid responses was 12,545, which
comprised 8,887 (71%) after the first mailing, 2,359
(19%) after the second mailing, and 1,299 (10%) after
the third mailing. The response rate was 51%. An addi-
tional 650 questionnaires (5%) were returned with infor-
mation that the respondent did not live at the nominated
address.

Of 190 subjects in the survey of nonresponders, 60
could not be accounted for, 61 were confirmed as living
at the registered address, and a further 11 were living
at the address at some time during the survey period.
Fifty eight were not living at the address during the sur-
vey. Assuming all those who could not be accounted
for did live at their registered address, we estimate that
in 30% of cases of nonresponse the subject was not
living at the address listed on our register. This means
that an estimated 15% of the total sample were incor-
rectly registered. If the denominator in the response rate
calculation is reduced by this number, the adjusted res-
ponse rate becomes 60%. If the 60 subjects who could
not be accounted for did not live at the address shown
in the register, the estimated total incorrect address rate
becomes 30% and the adjusted response rate becomes
74%.

Screening questionnaire: prevalence of symptoms and
of asthma

The mean age of respondents was 33 yrs, 56% were
females and 44% males, 46% had smoked more than
one cigarette·day-1 for a year or more, and 36% were
current smokers (in the last month).

Table 1 shows that 26% of respondents reported whe-
ezing in the preceding 12 months. This included 13%
in whom the wheeze occurred without colds and was
associated with breathlessness. This history of wheeze
was more common in females than males (14 vs 12%;
p=0.002 by Chi-squared test). The prevalence of asth-
ma, defined as having been woken up by shortness of
breath in the last 12 months, having had an attack of

asthma in the last 12 months, or currently taking med-
icine for asthma, was 14%. The prevalence of asthma
was higher in females than males (14 versus 13%; p=
0.016). The prevalence of asthma did not vary between
those who responded early or late to the survey (13.5%
for first mailing, 14% for second mailing, 13% for final
mailing; p=0.7).

The remainder of the results presented here refer to
those subjects with asthma who completed the asthma
questionnaire. The screening questionnaire identified
1,676 subjects as having asthma and, therefore, being
eligible to complete the asthma questionnaire. Of these,
1,641 (98%) answered at least one question from the
asthma questionnaire. The response rate for individual
questions within the asthma questionnaire ranged 87–
94%. Quality of life scale scores could be calculated for
1,582 subjects (94%).

Impact of asthma in patients with the disease

Among patients with asthma, 43% reported symptoms
occurring three or more times per week and 20% were
woken by asthma symptoms on three or more nights per
week (table 2).

The proportion of subjects with asthma who, in the
preceding 6 months, had at some time been unable to
go to work or carry out their usual daily activities be-
cause of asthma was 24%. Among these subjects, the
median number of days of disablement over this period
was six.

The distribution of asthma quality of life scores is
unimodal and skewed, with a median score of 2 and an
interquartile range of 1.1–3.5 (fig. 1). This indicates that
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Table 1.  –  Prevalence (%) of symptoms and of asthma
in the last 12 months

All M F p-
subj. value*

% % %

Wheezing/whistling in chest 26.1 25.6 26.4 0.35
Breathless with wheezing 15.8 14.4 17.1 0.001
Wheezing without colds 19.3 19.5 19.3 0.81
Woken by tightness in chest 19.2 18.7 19.6 0.21
Woken by shortness of breath 8.9 8.4 9.2 0.11
Woken by coughing 29.3 23.5 34.0 0.001
Asthma attack 6.4 5.5 7.1 0.001
Currently taking medicine
for asthma 8.6 7.9 9.2 0.011
Nasal allergies including
hay fever 29.1 28.4 29.7 0.13

*: comparison of proportions in males and females (Chi-squared
test). F: female; M: male; subj.: subjects.

Table 2.  –  Symptom frequency in subjects with asthma
in the last month

Any Woken by
symptoms symptoms

% %

Every day 16 4
Three or more times a week 27 16
One or more times a month 40 39
Not at all 17 41
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Fig. 1.  –  Frequency histogram of the distribution of asthma quality
of life scale scores (out of 10) in the subjects with asthma (n=1,582).



Table 3.  –  Factors predicting asthma quality of life
scores in the worst quartile of the distribution (>3.5)

OR* 95% CI

Female gender 1.18 0.91–1.53
Age (per 5 yrs) 1.10 1.03–1.18
Current smoker 1.28 0.99–1.66
Experienced asthma symptoms 4.28 3.19–5.75

≥3 times per week
Woken by asthma symptoms 2.70 1.99–3.68

≥3 times per week

*: estimated by multivariate logistic regression analysis. Odds
ratios are adjusted for the other terms in the model (n=1,510).
OR: odds ratio; 95% CI: 95% confidence interval.

most subjects reported that asthma had a mild impact
on their quality of life. People with more frequent asth-
ma symptoms had worse scores on the asthma quality
of life scale. Forty six per cent of people with asthma
symptoms on three or more days per week had asthma
quality of life scores above 3.5 (that is, in the worst
quartile). In comparison, 12% of people with less fre-
quent symptoms had quality of life scores in the worst
quartile (p<0.001). Similarly, 58% of those woken by
asthma symptoms three or more times per week had
quality of life scores in the worst quartile, compared to
18% of those woken less frequently (p<0.001).

The independent effects of personal characteristics
and symptom frequency on the quality of life scale score
were investigated in a logistic regression analysis (table
3). After adjustment for the increased proportion of older

subjects and smokers with quality of life scores in the
worst quartile, both frequent symptoms and frequent noc-
turnal symptoms independently predicted a poor asthma
quality of life score.

Asthma self-management tools and practices

Although 37% of subjects had a steroid inhaler at home,
only 71% of these (26% of subjects with asthma) stated
that they had used it on most days in the preceding
month. Only 16% of subjects had a peak flow meter at
home, and only 8% said they had used it in the last
month. Very few subjects (7%) had a supply of steroid
tablets in the house.

Of 744 (44%) subjects who could identify an exacer-
bation of asthma within the preceding 6 months, 19%
had used a peak flow meter during the episode, 19%
had changed their treatment without first being told to
do so by a doctor, and 50% had sought urgent medical
help from their GP or an Accident and Emergency De-
partment.

Factors influencing self-management practices are
shown in tables 4 and 5. Older subjects were less like-
ly to have inhaled steroids and more likely to have oral
steroids at home. They showed a greater propensity than
younger subjects to seek medical help for an exacerba-
tion of asthma. Possession of self-management tools and
self-management behaviour was unrelated to gender.
Current smokers were less likely than nonsmokers to
have and to use inhaled steroids or peak flow meters
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Table 4.  –  Factors influencing self-management tools

Age Female Current Frequent Frequent Worse
per 5 yrs gender smoker symptoms* waking+ QOL score#

Steroid inhaler at home 0.92 1.22 0.66 1.75 1.26 2.93
(n=619/1,409)$ (0.87–0.98) (0.94–1.07) (0.52–0.83) (1.34–2.29) (0.91–1.75) (2.22–3.87)
Use steroid inhaler most days 1.00 1.08 0.68 2.17 1.56 3.20
(n=442/1,442)$ (0.94–1.07) (0.84–1.38) (0.53–0.88) (1.63–2.90) (1.13–2.15) (2.42–4.23)
Own a PFM 0.97 1.15 0.51 1.70 1.09 2.31
(n=272/1,393)$ (0.89–1.04) (0.87–1.38) (0.37–0.69) (1.22–2.38) (0.75–1.57) (1.68–3.18)
Used a PFM in last month 1.01 1.24 0.68 1.15 1.42 3.34
(n=131/1,434)$ (0.91–1.12) (0.84–1.83) (0.46–1.02) (0.71–1.84) (0.88–2.30) (2.18–5.11)
Oral steroids at home 1.13 1.20 0.91 1.30 2.51 2.60
(n=112/1,457)$ (1.01–1.26) (0.79–1.83) (0.60–1.39) (0.76–2.25) (1.51–4.18) (1.65–4.10)

Odds ratios (and 95% CI in parenthesis) estimated by logistic regression are presented, with adjustment for all other indepen-
dent variables in the table. Values where 95% CI excludes one are presented in bold. *: experienced asthma symptoms ≥3 times
per week; +: awoken by asthma symptoms ≥3 times per week; #: asthma quality of life (QOL) score >3.5 (i.e. in the worst quar-
tile); $: number of subjects with the self-management tool/number of observations available for analysis. PFM: peak flow meter;
95% CI: 95% confidence interval.

Table 5.  –  Factors influencing self-management of exacerbations

Age Female Current Frequent Frequent Worse
per 5 yrs gender smoker symptoms* waking+ QOL score#

Used peak flow meter 1.03 1.32 0.60 0.81 1.20 2.18
(n=139/684)$ (0.92–1.14) (0.88–1.99) (0.39–0.90) (0.51–1.29) (0.75–1.94) (1.42–3.35)
Changed own treatment 0.96 1.36 0.64 1.99 0.88 1.21
(n=140/690)$ (0.87–1.07) (0.91–2.04) (0.42–0.96) (1.25–3.17) (0.55–1.39) (0.80–1.84)
Sought urgent medical help 1.10 1.05 0.98 0.75 1.42 1.93
(n=368/696)$ (1.01–1.19) (0.77–1.44) (0.72–1.35) (0.53–1.07) (0.97–2.09) (1.37–2.71)

Odds ratios (and 95% CI in parenthesis) estimated by logistic regression are presented, with adjustment for all other indepen-
dent variables in the table. Values where 95% CI excludes one are presented in bold. *: experienced asthma symptoms ≥3 times
per week; +: awoken by asthma symptoms ≥3 times per week; #: asthma quality of life (QOL) score >3.5 (i.e. in the worst quar-
tile); $: number of subjects reporting this action/number of observations available for analysis. 95% CI: 95% confidence interval.



and, during an exacerbation of their illness, showed less
willingness to alter their own treatment.

As expected, subjects with more frequent asthma symp-
toms used more inhaled steroids and more commonly
owned a peak flow meter compared to those with less
frequent symptoms (table 4). Possession of oral steroids
was particularly related to nocturnal symptoms. Subjects
who perceived that asthma had a major impact on their
quality of life were much more likely to have and to
use inhaled steroids and peak flow meters and to keep
oral steroids in the home (table 4). They also showed a
stronger tendency to measure their peak flow during an
exacerbation compared to those with better quality of
life scores (table 5). This strong relationship between
perceived quality of life and self-management practices
was apparent after adjustment for symptom frequency
(tables 4 and 5).

Discussion

This survey of the impact of asthma in adults living
in Greenwich, southeast London, UK, has confirmed
that this is a prevalent chronic disease in this setting.
As expected, subjects identified in a random population
survey cover a wide spectrum of disease severity: predo-
minantly mild but including some with severe disease.
Many patients do not have self-management tools at
home, including a substantial proportion of those with
severe disease. Few patients say that they measured their
peak flow rate or adjusted their own medication during
their most recent exacerbation of asthma. There is a
strong relationship between perceived quality of life and
self-management practices, and this is independent of
disease severity as judged by frequency of asthma symp-
toms.

The response rate in this questionnaire survey was
low. The survey of nonresponders demonstrates this was,
in part, due to the highly mobile nature of this urban
population. The extent to which the low response rate
was due to inaccuracy of the practice lists, reduces the
potential for selection bias in the results. A survey of
nonresponders in a similar study of asthma in three East
Anglian towns demonstrated that nonresponse bias did
not have any substantial impact on the estimates of pre-
valence [18]. In this study, the absence of any trend in
prevalence between the early and late responders also
supports the contention that selection bias is unlikely to
have an important influence on the conclusions. The
high response rate for the asthma questionnaire among
those found to have asthma means that bias in the results
of this questionnaire should not be a problem.

The estimates for the prevalence of asthma in this
population are very similar to those reported recently,
using an identical questionnaire, in subjects aged 20–44
yrs in three towns in East Anglia, UK [18]. In contrast,
a survey of males aged 20–44 yrs, selected at random
from the electoral register and living in the Greenwich
local authority district in 1986, found a prevalence of
asthma-like symptoms that was less than half that in the
current study: 12.2% reported wheeze in the last 12
months and 3.9% were woken by breathlessness [5]. In
that survey, the question on wheeze was identical to   the
current study. The other question was very similar: "Have

you, at any time in the last 12 months, been woken at
night by an attack of shortness of breath?" It seems
unlikely that such a large change in prevalence can be
attributed to these minor methodological differences.

Inhaled steroids are now widely-used in patients in
this community: nearly four out of 10 subjects with asth-
ma and 60% of those with more severe asthma were
prescribed them. This proportion is consistent with the
32% of adults with asthma, identified by a record review
in a general practice in inner London, UK, who were rec-
eiving inhaled steroids [19]. It is also similar to the fin-
ding among general practices in the Northern region of
England, where 35–40% of young adults diagnosed with
asthma were prescribed inhaled steroids [20]. It repre-
sents a substantial increase on the 15% of males with
night-time breathlessness, who were receiving inhaled
steroids in 1986 [5]. It would not be wise to speculate
on the appropriateness of this prescription based on the
data available. It is noteworthy that nearly a third of
those who had inhaled steroids at home were not using
the drug regularly.

Peak flow meters are not widely available in the hom-
es of patients with asthma: consequently, few subjects
made objective measurements during exacerbations. Less
than one in five subjects made any self-initiated change
in their treatment during an exacerbation. We do not
know what changes these subjects made: some will simp-
ly have increased inhaled bronchodilators, while others
will have started or increased oral or inhaled steroids.
The most common action in the face of an exacerba-
tion remains the decision to seek urgent medical atten-
tion. There is room for improvement here: provision of
self-management tools with appropriate education and
written action plans may lead to early patient-initiated
action to treat exacerbations and avoid the need for
urgent medical attention.

There is a low rate of possession and use of self-
management tools among current smokers. It is possi-
ble that some of these people have COPD rather than
asthma. However, the upper age limit of 50 yrs will
have excluded most subjects with symptomatic COPD.
Two explanations seem more plausible: firstly, that smo-
kers exhibit behavioural traits that mitigate against ap-
propriate self-management practices; and, secondly, that
doctors have a nihilistic attitude towards airways dis-
ease in smokers. This finding implies that more atten-
tion should be paid to the management of asthma in
smokers.

The asthma quality of life scale was a stronger pre-
dictor of self-management practices than simple ques-
tions about the frequency of asthma symptoms. This is
because the quality of life questionnaire measures the
impact of asthma in a more holistic manner [21]. Those
who perceive a major impact of asthma are more likely
to induce their medical attendants to prescribe inhaled
and oral steroids. It has previously been shown that pati-
ents with high levels of anxiety induce more oral steroid
prescriptions from their physicians [22]. Although pati-
ents with poor quality of life due to asthma do take more
inhaled steroids and do measure their peak flow rates
more appropriately, they still respond to exacerbations
by seeking urgent medical attention more frequently than
others. They are not more likely than others to self-ini-
tiate treatment changes during disease exacerbations.
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The patient and the medical attendant may both have a
role in this hesitancy.

This cross-sectional survey of asthma in Greenwich,
UK, has revealed a marked increase in the prevalence
of this disease among adults since 1986. We have shown
that some, mainly pharmaceutical, messages about mod-
ern asthma management have been widely adopted:
inhaled steroids are relatively commonly prescribed to
patients with asthma. On the other hand, much remains
to be done to promote appropriate strategies for self-
management of asthma exacerbations. Smokers should
be targeted for improved asthma management, as well
as for smoking cessation interventions.
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