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Background: The impact of asthma has traditionally been measured in terms of the prevalence of the
disease, mortality rates, and levels of healthcare utilisation, particularly hospital admissions. However, the
impact of asthma extends beyond these outcomes to include effects on lifestyle, well being, and perceived
health status.
Methods: Information on self-reported current asthma status, arthritis and diabetes as well as measures of
life satisfaction, self-assessed health status, psychological distress, and interference with usual activities
was obtained for 14 641 respondents aged 18–64 years in the 2001 National Health Survey of the
general population in all states and territories in Australia. Log linear models were fitted separately for
each of the dichotomised quality of life measures as dependent variables. The estimates of the adjusted
rate ratio obtained from each model were used to compute the population attributable fraction (PAF) of
self-reported asthma, arthritis, and diabetes for each of the health status and quality of life measures.
Results: The presence of asthma accounted for 3.18% (95% CI 2.13 to 4.23) of people reporting poor life
satisfaction, 8.12% (95% CI 6.57 to 9.67) of people reporting poor health status, 5.90% (95% CI 4.19 to
7.61) of people reporting high psychological distress, and 3.58% (95% CI 2.16 to 5.01) of people
reporting any reduced activity days. The proportions of people with these adverse health states attributable
to asthma were higher than the proportions attributable to diabetes but lower than the proportions
attributable to arthritis.
Conclusion: Asthma is an important contributor to the burden of ill health and impaired quality of life in the
community. A strategic approach is needed to develop and implement strategies to address the impact of
asthma on quality of life.

A
sthma is a chronic disease that is prevalent in many
developed countries and there is evidence that its
prevalence increased in several countries during the

latter part of the 20th century, particularly among children.1–4

The impact of asthma has traditionally been measured in
terms of the prevalence of the disease, mortality rates, and
levels of healthcare utilisation, particularly hospital admis-
sions.1 5 6 However, the impact of asthma extends beyond
these outcomes to include effects on lifestyle, well being, and
perceived health status.7 In order to assess the impact of
asthma on quality of life at the population level, it is
important to use a comprehensive and valid range of
measures of quality of life suitable for implementation in
the general population, to have access to a representative
sample of the population with and without asthma, and to
have information on a range of potential confounding
factors. Similar information on the impact of other chronic
diseases would assist in interpreting the scale of impact.
The impact of any disease or other factor on the burden of

impaired quality of life in the community is a consequence of
the extent to which the disease causes impaired quality of life
and also the prevalence of the disease in the community. This
impact can be quantified as the population attributable
fraction (PAF), which represents the proportion of cases of
impaired quality of life (or other outcome) that would be
avoided if the disease (or other causative factor) was removed
or prevented.8 It provides a useful indicator of the relative
contribution of a particular health state to an outcome
measure of interest, and has been used extensively to
evaluate the contribution of risk factors to a range of adverse
health outcomes.9–12 Here we propose the use of PAF as an
indicator of the contribution of asthma to adverse quality of
life and health status outcomes at a population level.

We have used Australian data from a large nationally
representative sample survey to estimate the contribution of
asthma to the community wide burden of impairment in
quality of life across a number of dimensions including life
satisfaction, self-assessed health status, psychological dis-
tress, and interference with usual activities. We compared the
contribution of asthma with the contribution of two other
prevalent chronic diseases—arthritis and diabetes—to pro-
vide some context to assist in the interpretation of PAF.

METHODS
Data source
The National Health Survey (NHS) is a nationally represen-
tative sample survey of adults and children in the general
Australian population which is conducted triannually from
2001 by the Australian Bureau of Statistics (ABS). Before this
it was carried out on a 6 year cycle: 1989, 1995, 2001. It is a
household survey which is completed by trained interviewers
and uses a stratified multistage sample of private dwellings.13

The analysis was performed using the confidentialised unit
record files (CURF) from the 2001 survey provided by the
ABS.
The unweighted sample comprised 14 641 survey respon-

dents aged 18–64 years. The response rate for the National
Health Survey was 92%.

Measures of health status and quality of life
The questionnaire included the following four items or
groups of items that were relevant to the assessment of
health status and quality of life.14

Abbreviations: PAF, population attributable fraction
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N Life satisfaction was measured by a single question: ‘‘How
do you feel about your life as a whole, taking into account
what has happened in the last year and what you expect to
happen in the future?’’ Responses ranged from
‘‘delighted’’ to ‘‘terrible’’ on a 7 point Likert scale that
provides a general indicator of satisfaction with life.
Previous work has shown that the Delighted–Terrible life
satisfaction scale has high validity and discriminative
power in large population based studies.15

N Self-assessed health status was measured by a single
question: ‘‘In general, would you say that your health is
excellent, very good, good, fair or poor?’’.13 17 The validity
of this measure is supported by a 7 year follow up study of
elderly persons which found that self-rated health was
predictive of survival.17

N A 10-item scale measuring psychological distress (Kessler
10): ‘‘In the past 4 weeks, about how often did you feel
(tired for no good reason, nervous, hopeless, restless or
fidgety, depressed, sad, worthless, etc)?’’ This measures
the level of symptoms of anxiety and depression experi-
enced in the 4 weeks prior to interview.18 19 Furukawa et al
showed that the K10 scales outperformed the General
Health Questionnaire in screening for psychological
distress at a population level.18

N A two-question measure of ‘‘any reduced activity days’’
based on answers to the questions: ‘‘In the last 2 weeks,
have you stayed away from your (work/school/place of
study) for more than half the day because of any illness or
injury you had?’’ and ‘‘On any (other) days in the last
2 weeks, have you had to cut down on anything you
usually do because of these illnesses or injuries?’’.14

Table 1 presents the classification of the first three
measures used in this study.

Classification of conditions and confounders
For this analysis, subjects were classified as having current
asthma if they responded positively to both of the following
questions: ‘‘Have you ever been told by a doctor or nurse that
you have asthma?’’ and ‘‘Do you still get asthma?’’. All other
subjects were classified as not having current asthma.
Subjects were classified as having diabetes if they responded
positively to the question ‘‘Have you ever been told by a
doctor or a nurse that you have diabetes?’’.14 Subjects were
classified as having arthritis if they responded positively to
the question ‘‘Do you currently have osteoarthritis; rheuma-
toid arthritis; gout; rheumatism; other type of arthritis; and
other arthropathies?’’ Information on the following potential
confounding factors, available from the questionnaire, were
also used in the analysis: age group (18–34, 35–54, and 55–
64 years), sex, quintiles of socioeconomic status of area of
residence using the Index of Relative Socio-Economic
Disadvantage (SEIFA),20 smoking status, and body mass

index (BMI). The last of these was defined as underweight
(BMI ,18.5 kg/m2), overweight (BMI >25 kg/m2), or
normal based on self-reported height and weight.

Statistical analysis
We estimated the rate ratio of self-reported current asthma,
diabetes, and arthritis for having each of the quality of life
outcomes. Log linear models were fitted separately for each of
the dichotomised quality of life measures as dependent
variables. For each of these, separate models were fitted in
which self-reported asthma, diabetes, and arthritis were
respectively included as the independent variable of interest.
All the potential confounders listed above were also included
in all the models. Smoking status and sex were also tested as
potential modifiers of the effect of asthma on the quality of
life outcomes using interaction terms. A Poisson regression
model was used with the time-at-risk value specified as 1 to
allow the estimation of adjusted rate ratios as the exponent
of the coefficient of interest. The regression was adjusted for
regional strata (major cities, inner regional and outer areas)
and weighted by reference to the population age and sex
distribution.21 22 All analyses were performed using STATA
version 7.0 (StataCorp, College Station, TX, USA, 2001) and
the weighted ABS NHS-CURF data. PAF and its correspond-
ing 95% confidence interval were computed using the
formulae for this parameter and its variance suggested by
Walter:8

where Pe=proportion of population exposed to the risk (that
is, prevalence of asthma) and aRR=adjusted rate ratio of the
exposure (asthma).

RESULTS
There were 1674 respondents aged 18–64 years with current
asthma. After adjustment for the sampling design, the
prevalence of asthma in this age range was estimated to be
11.2% (95% confidence interval (CI) 10.6 to 11.8). Among
14 641 respondents, there were missing data on BMI for 1196
and missing data on SEIFA quintile for 17. Hence, the
available sample size for the multivariate analysis was
13 428.
The prevalence of adverse outcomes in all four quality of

life related measures was significantly higher in subjects with
current asthma than in those without current asthma
(table 2). Smoking status did not significantly modify the
effect of asthma on any of the quality of life outcomes (all
p.0.05). The effect of asthma on self-assessed health status
differed between men and women (p=0.03). However, the
difference in estimates of rate ratio was relatively small

Table 1 Categorisation of health status and quality of life outcomes

Health status and quality
of life outcomes Instrument used Question responses Classification

Life satisfaction Delighted to
terrible scale

Delighted, pleased, or mostly
pleased

Good

Mixed, mostly dissatisfied,
unhappy, or terrible

Poor

Health status Self-reported
health status

Excellent, very good, or good Good
Fair or poor Poor

Psychological distress Kessler 10 Scores of 22–50 High
Scores of 10–21 Low to moderate
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(adjusted rate ratio 1.53 for men and 1.99 for women) and
the data for men and women were combined for further
analysis. Sex did not modify the effect of asthma on the other
quality of life outcomes (all p.0.05).
After adjustment for confounding factors, the rate ratio of

asthma for having adverse quality of life outcomes ranged
from 1.3 for the life satisfaction scale to 1.8 for self-assessed
health status (table 3, row 1). The effect of asthma status on
each of these attributes was statistically significant (p,0.05).
The presence of asthma accounted for 3.18–8.12% of people

reporting adverse quality of life or health status outcomes
(table 4, row 1). The proportions of people with poor life
satisfaction, poor self-assessed health status, high psycholo-
gical distress, and reduced activity days attributable to
asthma were higher than the proportions of people with
these adverse health states attributable to diabetes but lower
than the proportions attributable to arthritis (table 4).

DISCUSSION
This survey has shown that adults of working age with
asthma have poorer health status and quality of life outcomes
than those with no asthma. This effect is independent of
confounding by sociodemographic and life style factors and is
evident across a range of dimensions of quality of life. In
comparison with two other chronic health conditions,
asthma has a larger adverse impact on health status and
quality of life than diabetes but less impact than arthritis.
These differences are largely due to the relative prevalence of
the three conditions; the adjusted rate ratios for adverse
quality of life outcomes were similar for the three conditions.
The findings are based on a survey conducted among a

large nationally representative sample of the Australian
population with a high participation rate and, hence, can
be regarded as generalisable to persons with asthma in the
broader community.
Population monitoring of quality of life outcomes presents

inherent difficulties because quality of life cannot be directly
measured. The broad range of outcomes used here represents
an attempt to identify consistent trends in the associations of

asthma with several disparate outcomes that can be regarded
as relevant to quality of life. It is possible that these elements
do not fully represent an individual’s quality of life.
Furthermore, it is likely that there was substantial individual
variation in the interpretation of these concepts by the survey
participants and that this would have influenced how they
responded. Nonetheless, the consistency across a broad range
of outcome measures in this study strongly suggests that
asthma does have an important impact on the lives of those
affected.
PAF is a valuable tool for describing the relative contribu-

tion of various risk factors or exposures to the aetiology of
health states or diseases. This is achieved by combining
information on the strength of the association between the
risk factor and the outcome, measured as rate ratio, with data
on the prevalence of the risk factor. In this instance, we have
regarded the various adverse quality of life related states as
the outcomes for which risks are being evaluated and the
presence of asthma, or other specified chronic diseases, as the
potential risk factors for those outcomes.
PAF is interpreted as the extent to which a disease or

health state could be avoided by the removal of a specified
risk factor.8 23 This interpretation is based on the assumption
that the observed associations are causal.23 This is an
assumption that cannot be directly tested in a cross sectional
observational study. However, the availability of data on
sociodemographic and life style factors, which we have
incorporated into the multivariate model, has reduced the
risk that the observed associations are attributable to
confounding.
The validity of the attribution of adverse health status and

quality of life outcomes to asthma is partly dependent on the
validity of the method used to identify cases of asthma in the
study population. In this survey, self-reported, doctor
diagnosed current asthma was used as the indicator of the
presence of this health condition. This question is derived
from the ATS-DLD-78 Adult Respiratory Questionnaire.24 As
there is no gold standard criterion for asthma, it has proved
difficult to estimate accurately the validity of this question for

Table 2 Prevalence of adverse outcomes by asthma status in adults aged 18–64 years in
Australia, 2001 (n = 14 641)

Asthma status
Poor life
satisfaction

Poor self-assessed
health

High psychological
distress

Any reduced
activity days

Current asthma
% (95% CI)

30.9 (28.3 to 33. 6) 25.6 (23.1 to 28.0) 20.8 (18.5 to 23.1) 22.4 (20.1 to 24.7)

No current asthma
% (95% CI)

23.6 (22.8 to 24.5) 14.7 (14.0 to 15.4) 12.3 (11.6 to 13.0) 16.3 (15.6 to 17.1)

Table 3 Prevalence and crude and adjusted* rate ratio of three health conditions for four adverse quality of life outcomes,
Australia, 2001

Prevalence
(95% CI)

Poor life
satisfaction�

Poor self-assessed
health�

High psychological
distress�

Any reduced
activity days�

Asthma n =1674 1.31 1.74 1.69 1.37
11.2 1.29 1.79 1.56 1.33
(10.6 to 11.9) (1.17 to 1.43) (1.60 to 2.00) (1.37 to 1.77) (1.18 to 1.50)

Arthritis n = 2524 1.68 2.77 1.75 1.69
16.2 1.57 2.13 1.86 1.82
(15.5 to 16.9) (1.45 to 1.69) (1.93 to 2.34) (1.66 to 2.08) (1.65 to 2.01)

Diabetes n = 497 1.30 2.97 1.59 1.39
3.4 1.16 2.25 1.67 1.45
(3.1 to 3.8) (0.98 to 1.37) (1.96 to 2.58) (1.35 to 2.07) (1.19 to 1.77)

*Adjusted for age group, sex, smoking status, socioeconomic status, and body mass index.
�Data presented as crude rate ratio (n = 14 641), adjusted rate ratio (n = 13 428), and 95% CI of adjusted rate ratio.
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measuring asthma. Nevertheless, it is known that the clinical
manifestations of chronic obstructive pulmonary disease
(COPD) and asthma overlap and the conditions may co-
exist. COPD has a substantial adverse impact on quality of
life.25 26 Among subjects aged 50–64 within this study
population, this overlap and misclassification may have
influenced the estimates of the impact of asthma.
Comparison among the quality of life related outcomes is

informative. The impact of asthma on life satisfaction, while
significant, was less than the impact of asthma on the other
health status outcomes. Life satisfaction is probably influ-
enced by a broader range of factors than those that affect
self-perceived health status, distress, and disability outcomes.
For this reason, it is not surprising that the proportion of
variation in life satisfaction that can be attributed to the
presence of asthma is relatively small.
The findings in this survey extend previous observations

that people with asthma have impaired quality of life.7 27

Adams et al,27 using data for the SF-36 physical and mental
component summary scores from the North West Adelaide
Health Study (N=2523), showed that quality of life was
more impaired in people with asthma than in those who did
not have the disease. Similar findings were reported in the
Behavioral Risk Factor Surveillance System (BRFSS) in the
USA.7 However, unlike the present study, most previous
studies have not attempted to quantify the relative impact of
chronic disease in terms of population attributable risk.
Asthma is an important contributor to the burden of ill

health and impaired quality of life in the community, having
impacts on measures of physical, psychological, and social
functioning and well being. This impact extends beyond that
measured by conventional indices of physiological status and
healthcare utilisation. Further work is needed to develop a
framework of interventions that will help decrease the
burden of the disease, thus reducing its impact on people’s
quality of life. Currently, there are no interventions that have
been shown to substantially reduce the incidence, and hence
the prevalence, of asthma. The health system must therefore
look for opportunities to ensure that asthma is being
effectively managed in the community, and that those with
asthma are offered strategies to minimise its impact on their
quality of life.
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Monitoring exhaled nitric oxide to guide inhaled steroid dosage in asthma
m Smith AD, Cowan JO, Brassett KP, et al. Use of exhaled nitric oxide measurements to guide treatment in chronic asthma.
N Engl J Med 2005;352:2163–73

T
he method of measuring sputum eosinophils and airway hyperresponsiveness to aid
clinicians to titrate anti-inflammatory therapy for asthma has previously been
described. However, measuring these biomarkers can be cumbersome and time

consuming.
Smith et al evaluated whether exhaled nitric oxide (NO)—which can be quickly and easily

measured with no discomfort to the patient—can help to identify optimum inhaled
corticosteroid doses. Ninety seven asthmatics were randomised into a 1 year single blind,
placebo controlled trial. Individuals had their inhaled corticosteroid dose altered at regular
intervals, either on the basis of conventional parameters alone or with knowledge of their
exhaled NO concentration. At the end of the study the mean daily dose of fluticasone was
370 mg in the NO group compared with 641 mg in the control group (p=0.003 for the
difference). No significant differences were observed in exacerbations, lung function, or
sputum eosinophils.
The authors conclude that, with the help of exhaled NO measurements, inhaled

corticosteroid doses can be successfully titrated down without loss of asthma control. This
study raises the possibility that this easy-to-measure surrogate inflammatory biomarker can
successfully tailor the inhaled corticosteroid dose in ‘‘real life’’ and, in turn, minimise
potential local and systemic adverse sequelae. This may result in conventional parameters
alone—which tend to be dissociated from the asthmatic inflammatory process—playing less
of a central role.
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