OVERVIEW

MAJOR RESPIRATORY DISEASES

ASTHMA BURDEN

Asthma is a common life-long chronic inflammatory
disorder of the airways that affects adults and
children of all ages.

The most up-to-date prevalence rates of asthma in
adults across Europe can be obtained from the
European Community Respiratory Health Survey
and local health institutions. The prevalence in adults

Latest data on prevalence of asthma in adults in Europe

is highest in the UK (10-13%) and lowest in
Georgia (0.28%). There is a paucity of prevalence
data in adults in Central Europe.

Mortality rates in adults due to asthma range from
8.7 per 100,000 in Portugal to 0.54 per 100,000
in the Netherlands. Data are scarce for Central
Europe.

Data are presented as % of the total adult population. G
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Latest data on mortality due to asthma in Europe
(International Classification of Disease-10 J45-J46)
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INTRODUCTION 2
z
o
Asthma is a common life-long chronic inflammatory disorder of the airways that affects children and
adults of all ages. Its cause is not completely understood. It is assumed that, as a result of this chronic g
inflammation, the airways become hyperresponsive to many bronchoconstrictor stimuli, and they S
narrow easily and excessively to these stimuli. With episodes of airway narrowing and blockage by §
airway wall secretions and oedema, symptoms of cough, chest tightness, wheezing and shortness of o
breath occur. These symptoms may improve with inhaler therapy or may worsen into a more severe R
episode of asthma. In a very severe attack, the patient may die of asphyxia, and pathological features of
the airways include the presence of inflammatory cells in the airways, mucus plugging of the airways, 2 ]
. . . . . . . X7
shedding of the airway epithelium, airway oedema and airway smooth muscle hypertrophy. Even in the =
patient with stable mild symptoms, an inflammatory cell infiltrate with eosinophils and other cells can E g
be observed in the airway wall submucosa. In many asthmatic patients, the narrowing can be =
intermittent and often disappear completely, but there may be irreversible narrowing in some patients, 23

which is likely to be due to increases in airway smooth muscle mass and in airway wall fibrosis, which
are features of airway wall remodelling.

(1
Although the understanding of many aspects of asthma has --- the fundamental
improved over the past two decades, the fundamental causes Of asth ma

causes of asthma are still not known. In trying to are still not known.”

SLEEP-RELATED
DISEASES

understand the problem, asthma should be divided into
stages; its initiation and its perpetuation. Various genes have been associated with an increased risk of

developing asthma and increased susceptibility to asthma. Such genes, for example, may include those 0?2
related to allergy and to certain cytokines or inflammatory mediators involved in asthma, but many e §
more genes may be associated. Environmental influences are also likely to play a part in the initiation of s 2

asthma by interacting with the genetic predisposing factors. These may be changing patterns of
microbial exposure and of diet, exposure to allergens and to environmental pollutants. Once the state of
asthma is established, often with the presence of atopy and bronchial hyperresponsiveness, various
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triggers will serve to provoke asthmatic episodes or attacks, such as exercise, cold air, allergen exposure
and upper respiratory tract infections.

More detailed exposition of the causes, mechanisms and treatment of asthma can be obtained from a
multi-authored monograph on the subject by asthma specialists.

THE INCREASED BURDEN OF ASTHMA

Data regarding the epidemiology of asthma are collected in all EU member states, but are not necessarily
comparable since different collection methods may have been used. More recent results from
international collaborative studies provide a better idea of the problem of asthma across Europe, using
an agreed definition of what is being measured. To assess the increased burden of asthma across Europe,
the prevalence of asthma, mortality rates, hospital admissions, drug use and financial costs will be
considered. In particular, analysis of data in the UK will be provided, because data are available for
most of these aspects, and because the UK is one of the industrialised countries in Europe that has a
particularly significant burden of asthma.

Prevalence of asthma

The most up-to-date prevalence rates of asthma across Europe can be obtained from the International
Study of Asthma and Allergies in Childhood (ISAAC) and European Community Respiratory Health
Survey (ECRHS) studies, and the rates obtained across Europe between the two studies are generally in
accordance. Prevalence studies have been performed using patients” history of intermittent wheeze.
Standardised and validated methods to document the prevalence of asthma have shown large degrees of
variation throughout the world. The UK had the highest current prevalence of self-reported asthma
symptoms among children aged 13-14 years (fig. 1), higher than other comparable European countries,
such as Germany (ranked 19th) and France (ranked 20th). In Europe, the lowest prevalence of wheeze
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Fig. 1. — Asthma deaths per million population subdivided into various age groups in England and Wales. 5-14
years; === 14-44 years; mmm 45-64 years; === (65-74 years; m== 75-84 years; === >85 years. Data presented
with permission from BM] 1997; 314: 1439-1441.
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or asthma was reported in what was previously East Germany, and in Eastern block countries such as
Albania, indicating the possibility that the Western lifestyle may be involved. In the ISAAC study of
children aged 12-14 years in a large sample of mixed secondary schools across the UK, almost one in
five children had used asthma treatment in the past year, and 21% reported having had a diagnosis
of asthma. One estimate is that 3.4 million people in the UK, with one of every seven children aged

ASTHMA IN
CHILDHOOD

2-15 years (1.5 million) and one of every 25 adults (1.9 million), have asthma symptoms requiring
treatment. The number of asthmatics in Germany is estimated at 4 million. The prevalence of asthma
has doubled in the UK over recent years. Two epidemiological studies performed 20 years apart

(the Midspan Family Study Surveys) compared the prevalence of asthma in 1,708 parents and 1,124
offspring in the Renfrew and Paisley area of Scotland. At the time of assessment (1972-1976 and

COPD

1996), both populations were aged 45-54 years. The

prevalence of adult asthma was 3% in 1972-1976 compared

with 8.2% in 1996 and, as with childhood asthma, had more €, .. the prevalence
than doubled in the 20 years. Similarly, 25-years-ago the -

incidence of asthma was 2% in the Swiss population, which of asthma in

has increased and is currently 8%. At least a doubling of the weste rn Europe
prevalence of asthma has also been reported in centres in =

Nordic countries, such as Finland and Sweden. A study has dOUbled n the
undertaken by the UCB Institute of Allergy in Belgium Iast 1 0 years.”

concluded that the prevalence of asthma in Western Europe
has doubled in the last 10 years.

LUNG CANCER

PNEUMONIA

Prevalence of asthma symptoms

In the ECRHS study, age-/sex-standardised prevalence of asthma symptoms in the last year showed
that UK centres along with centres in Ireland and the Netherlands had the highest values in terms of
wheeze and shortness of breath prevalence, shortness of breath at night and asthma attack. These were
also associated with a large amount of asthma medication. The centres in France showed a lower
reporting of asthma symptoms and less use of medication. In primary care in the UK, the prevalence of

TUBERCULOSIS

treated asthma was highest in children, affecting 12% of males and 10% of females aged 5-14 years.
Throughout most of adult life, the prevalence was higher in females than in males.

In a telephone survey of the household prevalence of diagnosed asthma in seven European countries,
8.6% of 73,880 households reported asthma. The household prevalence was highest in the UK with
15.2% compared with Germany with 2.5%. These prevalence rates paralleled those for

INTERSTITIAL
LUNG DISEASES

rhinoconjunctivitis.

Consultations for asthma

Another way of examining prevalence of asthma, and of assessing the burden of asthma in general
practice, is to examine the consultations for asthma in general practice, particularly in the UK where

SLEEP-RELATED
DISEASES

such information is readily available. In 1981, the patient consultation rates for asthma were 1.8% rising
to 4.3% in 1991. Although increases were seen in all age groups, it was most marked in the youngest
children (aged 0—4 years), in whom the rate increased seven-fold between 1971-1991. These changes may

reflect increasing prevalence and severity of asthma, changes in the balance between primary and 0?2

. : . =%
secondary care, changes in therapy and management practice, and increased concern about asthma. he
Over the same time period, consultations for hay fever/allergic rhinitis increased in all age groups, s E

but those for upper respiratory tract infections remained constant. A more recent report indicated that
there has been a gradual decrease in the incidence of asthma episodes presenting to general
practitioners in the UK since 1993.
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Death rates

Data available for 1989 show that the age-standardised mortality rate per 100,000 for asthma was as
low as 0.08 for Greece and as high as 1.00 for England and Wales. Other countries with high mortality
rates per 100,000 were Ireland (0.97), Luxembourg (0.91), West Germany (0.80), Belgium (0.78) and
France (0.65). Fewer than expected deaths were seen in Greece, Denmark, Italy, the Netherlands,
Portugal and Spain. However, there may be some question regarding the comparability of such data
from country to country.

Fluctuations in asthma death rates have been observed since 1958, as illustrated by the data available in
the UK. Since the high peak in the 1960s, the number of deaths started to rise from the mid-1970s,
peaking in 1988 at just over 2,000, an increase more noticeable in the older age groups. Since then,
asthma deaths have begun to fall, but are still currently around 1,500 per year for England and Wales.
The majority of asthma deaths occur in those aged over 45 years, with around 40% of deaths occurring
in the 75+ age group.

Hospital admissions

Comparative figures for hospital admissions within Europe are not easily available. Hospital discharge
rates in the UK in 1993 were 213 per 100,000 with a 4.3-day stay compared with 149 per 100,000 with a
3.8-day stay in Sweden. In England and Wales, hospital discharge rates for asthma were one of the
highest compared with other countries in Europe between 1990-1994, with rates of 200 discharges per
10,000 population. Only Finland showed higher rates.

In the UK, hospital admissions for asthma patients have increased in all age groups over the last 30 years,
but the most dramatic increase occurred within the 0—4 years group. For example, in 1992, the number of
hospital in-patient treatment rates with a main diagnosis of asthma in England was approximately 10,
3.3,1.3 and 1.3 per 1,000 population in the 04, 5-14, 15-44 and 45-64 years age groups, respectively.
Hospital admissions in the UK totalled 85,585 in 1996, although since then the trend has been
downwards. The trend in the increase in hospital admissions for asthma in children has also been
observed in data collected between 1978-1988 in Greece, between 1980-1987 in the Netherlands,
between 1976-1978 and 1985-1986 in Lombardy, Italy.

Severity of asthma

In the Asthma Insights and Reality in Europe study, the severity of asthma was graded similarly for
patients from the UK, France and Sweden. In the UK, 18% of patients graded their asthma as severe
persistent, 18% as moderate persistent, 18% as mild persistent and 46% as mild intermittent, according
to the Global Initiative for Asthma guidelines. A higher
proportion of patients reported severe persistent asthma

“T i o
in Germany and the Netherlands. In the UK sample, up to Thi rty elg ht per cent
27% of asthma patients had needed acute healthcare of children and 16%

services for their asthma over the past year, including
of adults had lost

hospital and emergency room visits and urgent care visits.

Thirty-eight per cent of children and 16% of adults had school/work d ays in
lost school/work days in the past year, with higher figures 9
recorded in France, the Netherlands and Spain. the paSt year...

In a World Health Organization study of air pollution in eight major Italian cities, 30,000 asthma
attacks per year were recorded in children less than 15 years of age, and children living by roads
with heavy traffic had a two-fold greater risk of suffering respiratory problems than those who lived
by less congested roads. In France, it has been calculated that traffic-related particulate air pollution
(less than 10 pm in diameter) contributes to 243,000 attacks of asthma in children alone.
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Other asthma morbidity measures included incapacity for work, school absence and measures of
quality of life or limitation of activity. In the UK, the data indicate that asthma is a significant cause of
short-term absence from work, with 2.7 million days of sickness benefit paid in 1991/1992, equivalent to
£5.4 million (€7 million). The amount of sickness benefit paid out is rising. The percentage of all
certified days of incapacity attributable to asthma is 1.9%.

ASTHMA IN
CHILDHOOD

To appreciate the problem of asthma from the point of view of the primary care level, it is instructive to
look at the presentation of asthma to a typical primary care organisation serving a population of 330,000,
as estimated by the National Asthma Campaign in the UK (fig. 2).

COPD

Drug use

Individual use of anti-asthma drugs was evaluated in a recent ECRHS study. In this questionnaire
survey, where the percentage of respondents varied from 12-90%, anti-asthma medication was taken by
1.5-11.1%, with inhaled anti-inflammatory medication taken by 0.3-6.5% of respondents. There were
regional variations within each European country, but the UK had the highest percentage of patients on
inhaled corticosteroid therapy.

LUNG CANCER

In both France and the UK, the number of prescriptions for anti-asthma drugs has doubled from 1980 to
1990, particularly for B,-receptor agonists and corticosteroids. For example, for corticosteroids the number
of prescriptions in 1980 was approximately 1.2 million, increasing to 7 million in 1992. The General Practice
Research Data in the UK showed that in 1996, approximately two-thirds of asthma patients were treated
with both symptomatic (reliever) and prophylactic (preventer) medication, and that this proportion is

PNEUMONIA

tending to increase.

In a cross-sectional review of treatment carried out in five large general practices in Nottinghamshire,
UK, the percentage of patients with asthma on steps 1, 2, 3, 4 and 5 of treatment was 54%, 22%, 11%,
3.6% and 1%, respectively, with a further 8% having had no treatment. During the previous year,
13.6% had been prescribed 10 or more p-agonist inhalers and 12.5% had received at least one course of
oral steroids. Both measures occurred more frequently in patients taking more prophylactic treatment

TUBERCULOSIS

(step 3 or above). This study indicates that there is a group of asthmatics, although relatively small in
number, who have more severe asthma that is refractory to the best available anti-asthma treatments.
Similarly, in a National Asthma Campaign (UK) survey, symptoms were experienced every day and/or
every night by 11% at step 1, 22% at step 2, 41% at steps 3 and 4, and 34% at step 5.

INTERSTITIAL
LUNG DISEASES

Fig. 2. — Estimates of various aspects of the asthma burden at the
level of a primary care level organization serving a
population of 330,000 in the UK. Estimates prepared by
8 deaths the National Asthma Campaign (UK), 2001. GP: general
practitioner.

439 emergency
admissions

SLEEP-RELATED
DISEASES

25100 receive treatment
from GP

44900 diagnosed with asthma

CYSTIC
FIBROSIS

66500 people with wheezing in the last year

330000 patients in an average UK primary care organisation
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The total cost of asthma in Europe is approximately €17.7 billion per annum.

The most asthma-related consultations are observed in the UK (circa 32,800 per 100,000 population
per annum), followed by Greece (19,400) and Germany (16,200); the EU average is 13,000. The

least asthma consultations are recorded for Poland (7,200) and Turkey (2,400). Altogether
outpatient care generates the higher cost of €3.8 billion, followed by expenses for anti-asthmatic
drugs (€3.6 billion). In terms of cost of illness, inpatient care plays a relatively minor role, costing
€0.5 billion.

As poor asthma control is responsible for significant work impairment, productivity losses add up to
€9.8 billion per annum.

CURRENT AND FUTURE NEEDS \O)

Current national programmes

In some European countries, such as Finland and France, asthma has been officially recognised by their
respective health authorities as a priority area for action.

The Finnish experience (1994-2000)

In Finland, a 10-year programme, launched in 1994, aimed to achieve the following: 1) the recovery of
most patients with early asthma; 2) that asthmatics should feel well and their ability for work and
functional capacity should correspond with their age; 3) a reduction in the percentage of patients with
severe and moderate asthma from the current 40% to 20%; 4) a decrease in the number of bed days to
50% by the year 2000; and 5) a reduction in annual treatment costs per patient by 50% as a result of more
effective prevention and treatment of symptoms. The measures taken towards achieving these goals
were: 1) early diagnosis and active treatment; 2) guided self-management as the primary form of
treatment; 3) decreasing respiratory irritants, such as smoking and tobacco; 4) implementation of
rehabilitation on an outpatient basis combined with normal treatment planned individually and timed
appropriately; 5) increasing knowledge about asthma in key groups; and 6) promotion of scientific
research. Increased funding to provide structured care, training and greater expertise has led to a fall in
mortality, attributed to early use of inhaled corticosteroids.

The French plan (2002-2005)

In France, the asthma programme (2002-2005), has five objectives: 1) development of information on
asthma for asthmatics and for the general public, together with the introduction of advisers regarding
the internal environment; 2) improvement of the quality of asthma care with regard to the treatment of
acute severe asthma, follow-up of chronic asthmatic patients, and detection of new cases with
management of asthmatic children in the school environment; 3) development of therapeutic education;
4) improvement of the management and detection of occupational asthma; and 5) establishment of a
system to collect information on all epidemiological and economic aspects of asthma, and to identify the
risk factors.
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Research into asthma

In some European countries such as the UK and the Netherlands, National Asthma Societies run by
non-governmental voluntary groups provide money specifically for research into asthma, ranging
from applied to basic research, but the amount of research money available is limited. Some money is

ASTHMA IN
CHILDHOOD

available from governmental research councils but the money spent on respiratory research is very
limited. Despite the significant problem that asthma poses as a health issue in the UK, there has been no
governmental programme to address this issue. Since this problem is transnational, affecting all
European countries, the problem of asthma should be tackled at a European level. The partners in this
war on asthma should include: healthcare professionals (doctors, nurses, pharmacists); national and

COPD

local government bodies; policy makers; researchers into epidemiology and into causes and
mechanisms, and into the treatment of asthma; patient groups; and pharmaceutical companies
developing new treatments.

Research into both the basic and “Research into both the

epidemiological aspects of asthma needs to

continue. An important aim of asthma baSic and epidemio")gical

research is to discover the cause(s) of asthma, aspects of asthma needs to
so that it can be prevented. This requires an - -
continue.

LUNG CANCER

understanding of the epidemiology of asthma
because recent studies have pointed to the
beginnings of asthma and allergy in the womb. At the other end of the spectrum there are patients with
established asthma in whom treatments are refractory. More effective treatments are needed.

PNEUMONIA

Implementation of guidelines through education of patients and healthcare doctors is needed.

The National Asthma Campaign in the UK has set up a consultation on the Basic Asthma Research
Strategy and has identified the following areas for further research: genetics, early life events,
environmental impact, immunology and immunotherapy, inflammation and anti-inflammation and
airway remodelling. The following general aspects were raised: the definition of phenotypes in a
heterogeneous disorder, putting greater emphasis on longitudinal studies rather than snapshots in time;

TUBERCULOSIS

the testing of existing hypotheses of causation of asthma, having strong translational research from
bench to patient; the collections of lung tissue to maximise research opportunities; and the setting up of
multidisciplinary networks with the greater use of existing databases. At a European level, a few
networks have been established from EU funding, on epidemiology, on mediators and on severe
asthma; the most structured approach is that aimed at studying the impact of environmental air

INTERSTITIAL
LUNG DISEASES

pollution on health, including allergies and asthma. Currently, the research funding into asthma is not
coordinated at EU level. What is needed is the recognition that asthma and allergy should be a priority
at EU level, and also a long-term programme of focused research should be set-up, following extensive
consultation with asthma researchers, asthma patients and national asthma organisations. A particular
area of focus should be the need for long-term funding for long-term studies involving cohorts.

Unmet needs

SLEEP-RELATED
DISEASES

First, an understanding of the reasons behind the increasing prevalence and severity of the disease in
Europe is needed in order to control it more effectively. This understanding should be based on research
into the causation and the pathophysiological mechanisms of asthma, as recently elaborated by the
National Asthma Campaign in the UK. Many plausible hypotheses relating to immunology, early life

CYSTIC
FIBROSIS

events, and environmental pollutants are now ready to be tested definitively. Equally, investigation is
needed into the early stages that predispose and predict asthma, and into the later stages of airway
remodelling. What should result from this increased understanding are better preventive and
therapeutic strategies.
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Secondly, improved implementation of the asthma guidelines is needed with regard to its management,
in order to improve adherence to treatments. Along with improved implementation of guidelines is the
need to develop therapeutic education of patients so that they can manage their own asthma more
effectively. This approach has been shown to lead to better control of asthma. In addition, the long-term
treatment of asthma by the physician and the management of acute severe attacks needs to be improved.
More specialist asthma care is likely to be important, coupled with training and support of health
professionals. Better asthma care is obtained with the specialist rather than the generalist, e.g. in the
management of acute severe asthma. However, even management of acute severe asthma in hospital
emergency rooms may be deficient.

Thirdly, it is now recognised that there is a core of patients whose asthma is severe, with persistent
symptoms and exacerbations, despite taking adequate asthma therapies. Although this group
constitutes a minority of asthmatics, they consume a large proportion of healthcare funding devoted to
asthma. Research into this group is needed for newer, more effective treatments.

RECOMMENDED READING L)

Anderson HR, Butland BK, Strachan DP. Trends
in prevalence and severity of childhood asthma.
BM]J 1994; 308: 1600-1604.

Bousquet J, Jeffery PK, Busse WW, Johnson M,
Vignola AM. Asthma. From bronchoconstriction
to airways inflammation and remodeling. Am |
Respir Crit Care Med 2000; 161: 1720-1745.

Bucknall CE, Robertson C, Moran F,
Stevenson RD. Differences in hospital asthma
management. Lancet 1988; 1: 748-750.

Campbell MJ, Cogman GR, Holgate ST,
Johnston SL. Age specific trends in asthma
mortality in England and Wales, 1983-95:
results of an observational study. BM] 1997; 314:
1439-1441.

Chung KF, Barnes PJ. Cytokines in asthma.
Thorax 1999; 54: 825-857.

Chung KF, Fabbri LM, eds. Asthma. Eur Respir
Mon 2003; 23: 1-458.

Chung KF, Godard P, Adelroth E, et al. Difficult/
therapy-resistant asthma: the need for an
integrated approach to define clinical
phenotypes, evaluate risk factors, understand
pathophysiology and find novel therapies.
European Respiratory Society Task Force on
Difficult/ Therapy-Resistant Asthma. Eur Respir |
1999; 13: 1198-1208.

Cookson WO, Moffatt MF. Genetics of asthma
and allergic disease. Hum Mol Genet 2000; 9:
2359-2364.

Dept of Health. Programme d’actions de
prévention et de prise an charge de ’asthme
2002-2005. Paris, Dept of Health, 2002.

24 « EUROPEAN LUNG WHITE BOOK

European Community Respiratory Health
Survey. Variations in the prevalence of
respiratory symptoms, self-reported asthma
attacks, and use of asthma medication in the
European Community Respiratory Health Survey
(ECRHS). Eur Respir | 1996; 9: 687-695.

Fleming DM, Sunderland R, Cross KW, Ross AM.
Declining incidence of episodes of asthma:

a study of trends in new episodes presenting to
general practitioners in the period 1989-98.
Thorax 2000; 55: 657-661.

Godard P, Chanez P, Siraudin L, Nicoloyannis N,
Duru G. Costs of asthma are correlated with
severity: a 1-yr prospective study. Eur Respir |
2002; 19: 61-67.

Haahtela T, Klaukka T. Societal and health care
benefits of early use of inhaled steroids. Thorax
1998; 53: 1005-1006.

Haahtela T, Klaukka T, Koskela K, Erhola M,
Laitinen LA. Asthma programme in Finland:
a community problem needs community
solutions. Thorax 2001; 56: 806-814.

Holland WW, ed. European Community Atlas of
Avoidable Deaths. Oxford, Oxford University
Press, 1991.

Institute of Public Health. Common Data Set
1995. London, Dept of Health, 1996.

International Study of Asthma and Allergies

in Childhood (ISAAC) Steering Committee.
Worldwide variation in prevalence of symptoms
of asthma, allergic rhinoconjunctivitis, and
atopic eczema: ISAAC. Lancet 1998; 351:
1225-1232.



Janson C, Chinn S, Jarvis D, Burney P. Physician-
diagnosed asthma and drug utilization in the
European Community Respiratory Health
Survey. Eur Respir | 1997; 10: 1795-1802.

Lung & Asthma Information Agency. Respiratory
Morbidity in General Practice, 1971-1991.
Factsheet 96. London, Lung & Asthma
Information Agency, 1996.

Office of National Statistics. Key Health Statistics
from General Practice 1996. Series MB6, No 1.
London, The Stationery Office, 1998.

National Asthma Campaign. Where next in basic
asthma research? A National Asthma Campaign
consultation on basic asthma strategy. London,
Asthma Enterprises Ltd, 2001.

Pearce N, Sunyer ], Cheng S, et al. Comparison of
asthma prevalence in the ISAAC and the
ECRHS. ISAAC Steering Committee and the
European Community Respiratory Health
Survey. International Study of Asthma and
Allergies in Childhood. Eur Respir | 2000; 16:
420-426.

Rabe KF, Vermeire PA, Soriano JB, Maier WC.
Clinical management of asthma in 1999: the
Asthma Insights and Reality in Europe (AIRE)
study. Eur Respir | 2000; 16: 802-807.

Salmeron S, Liard R, Elkharrat D, Muir J,
Neukirch F, Ellrodt A. Asthma severity and
adequacy of management in accident and
emergency departments in France: a prospective
study. Lancet 2001; 358: 629-635.

Strachan DP. Defining unmet needs: relationship
between asthma symptoms, asthma-related
disability and level of treatment in a nationwide
interview survey. | Asthma 2001; 5: 8-11.

Upton MN, McConnachie A, McSharry C, et al.
Intergenerational 20 year trends in the
prevalence of asthma and hay fever in adults:
the Midspan family study surveys of parents
and offspring. BM]J 2000; 321: 88-92.

Walsh L], Wong CA, Cooper S, Guhan AR,
Pringle M, Tattersfield AE. Morbidity from asthma
in relation to regular treatment: a community
based study. Thorax 1999; 54: 296-300.

EUROPEAN LUNG WHITE BOOK ¢ 25

<
H
I
=
(2]
<

BURDEN

SLEEP-RELATED INTERSTITIAL ASTHMA IN
FIBROSIS DISEASES LUNG DISEASES TUBERCULOSIS PNEUMONIA LUNG CANCER corp CHILDHOOD

CYSTIC

OCCUPATIONAL
RESPIRATORY
DISEASES



