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Worldwide severity and control of asthma in
children and adults: The global Asthma
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Background: In 1995, the Global Initiative for Asthma (GINA)

guidelines recommended goals for the management of asthma,

which were updated in 2002. However, there are no recent

international surveys on the real management of asthma.

Objective: The Asthma Insights and Reality surveys are the

first large-scale surveys aimed at determining international

variations in the severity, control, and management of asthma

in children and adults.

Methods: A cross-section of households in 29 countries in North

America, Europe, and Asia were surveyed to identify from the

general population asthmatic patients with symptoms within

the last year or who were taking current asthma medication. A

standard questionnaire was administered to 7786 adults, and,

through a proxy, to 3153 children with asthma. Objective and

subjective patient perception of asthma control and severity

were assessed, including access to medical care, health care use,

missed work-school, and medication use.

Results: Despite variations at a country level, a substantial

effect of asthma on patients’ lives was observed, with

considerable loss of schooldays and workdays. The current

level of asthma control worldwide falls far short of the goals for

long-term management in international guidelines. A

significant proportion of patients continue to have symptoms

and lifestyle restrictions and to require emergency care. The

proportion of adult asthmatic patients who were current

smokers was also high. However, the use of anti-inflammatory

preventative medication, even in patients with severe persistent

asthma, was low, ranging from 26% in Western Europe to 9%

in Japan, as was the use of objective lung function testing. The
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correlation between self-perceived severity of asthma and

objective assessment of severity on the basis of GINA criteria

was consistently poor in all areas.

Conclusion: We conclude that there is direct evidence for

suboptimal asthma control in many patients worldwide, despite

the availability of effective therapies, with long-term

management falling far short of the goals set in the GINA

guidelines. (J Allergy Clin Immunol 2004;114:40-7.)

Key words: Asthma, Global Initiative for Asthma, international,
control, severity

The Global Initiative for Asthma (GINA),1 updated in
2002,2 and other asthma management guidelines have
been introduced to improve patient care and to provide
optimal long-term control of the disease. It has been
shown that the correct use of asthma guidelines leads to
improved care of patients.3 During the early 1990s, 2
large epidemiologic surveys, the International Study
of Asthma and Allergies in Childhood in children4 and
the European Community Respiratory Health Survey in
adults,5,6 greatly expanded the understanding of the
distribution and burden of asthma worldwide. However,
data are scarce on the effects of asthma, the current level of
asthma control, and the international variations in the
management of asthma according to objective severity of
asthma symptoms. International surveys can help to
identify management areas that perform better (or worse)
than the average or than a priori determined goals.
The GINA guidelines specify 8 goals for the long-

term management of asthma: minimal chronic symptoms,
minimal exacerbations, no emergency visits, minimum
need for as-required b2-agonists, no limitations to daily
activities, near-normal peak expiratory flow, peak expira-
tory flow circadian variation of less than 20%, and
minimal adverse effects from asthma medication. The
guidelines also recommend smoking cessation and the
avoidance of exposure to tobacco smoke because this
exposure has been strongly linked to an increased
susceptibility to the development or exacerbation of
asthma.1,2

Although there have been some efforts to validate the
GINA classifications of asthma severity and control,7,8

it has to be acknowledged that the GINA staging system
has not been formally validated, and the proposed level of
control might not be achievable in many asthmatic
patients.
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TABLE I. Classification of asthma severity according to type and frequency of asthma symptoms on the basis

of GINA guidelines

Frequency of

asthma symptoms Severe persistent Moderate persistent Mild persistent Intermittent

Daytime 3 times/d Every day (#2 times/d) $2 times/wk < 2 times/wk

Nighttime Every night/most nights $2 times/wk $2 times/mo < 2 times/mo

Severe episodes in the past 12 mo Every day Every day $2 times/wk #1 time/wk

Exercise-induced symptoms in the

past 12 mo

Every day Every day $2 times/wk #1 time/wk

Symptom frequency during a

typical week

8-21 times/wk 7-20 times/wk 3-6 times/wk #2 times/wk
A
s

The Asthma Insights and Reality (AIR) surveys aimed
to assess actual variations in symptom severity and control
of asthma and the current state of asthma management
with respect to the GINA guidelines. The AIR surveys
were the Asthma in America survey,9,10 which was con-
ducted in the United States in 1998, followed in 1999 by
the Asthma Insights and Reality in Europe,11-13 Asia-
Pacific,14 and Japan15 surveys in 2000 and in Central and
Eastern Europe in 2001.

METHODS
All surveys used the same standard protocol. The surveys were

conducted in 29 countries in Western Europe (France, Germany,

Italy, the Netherlands, Spain, Sweden, and the United Kingdom),

Central and Eastern Europe (Bulgaria, Croatia, Czech Republic,

Hungary, Latvia, Lithuania, Poland, Romania, Russia, Slovakia,

Slovenia, and Ukraine), Asia-Pacific (China, Hong Kong, Korea,

Malaysia, Philippines, Singapore, Taiwan, and Vietnam), the United

States, and Japan.

Case definition of asthma

Patients with current asthma were identified as those with asthma

diagnosed by a physician and who were currently taking asthma

medication or had asthma attacks and symptoms during the past

year. If a household had more than one current asthmatic patient, one

designated respondent was randomly selected for interview. If the

respondent was younger than 16 years, the interview was conducted

with a proxy, who was the parent or guardian most knowledgeable

about the child’s condition. The designated respondents were assured

of the voluntary nature of the survey and the confidentiality of all

survey responses.

Recruitment

All areas used random-digit telephone sampling only, except in

Asia-Pacific, where most participants were selected by means of

door-to-door recruitment. The range of door-to-door recruitment in

the 8 Asia-Pacific areas surveyed was from 100% in mainland China,

Korea, and the Philippines to 8.8% in Taiwan.16 These methods of

recruitment were used to ensure that the required number of asthmatic

patients was achieved in each area over the same time period. Where

Abbreviations used

AIR surveys: The Asthma Insights and Reality surveys

GINA: The Global Initiative for Asthma
more than one eligible interviewee was identified in a household, the

interviewer selected one designated respondent according to the

standard Kish selection grid methodology.17

Questionnaire

All participants were interviewed after consenting to participate in

the survey. The symptom questionnaire was based on the American

Thoracic Society questionnaire.18 It also collected demographic

characteristics and information on access to medical care, health care

use, missed work-school, asthma management practices, medica-

tion use, and patient perception of asthma control and severity.

The questionnaire was developed in English and translated into the

national language of each country. The surveys were either reviewed

by a bilingual representative or back-translated into English by an

independent translator to ensure consistency.

A combined symptom severity index on the basis of the severity

classification in the GINA guidelines1 was derived from the reported

frequency of daytime symptoms, nighttime symptoms, exercise-

induced symptoms, severe episodes, and total symptom frequency in

the past 4 weeks (Table I). Severe persistent asthma was indicated

by the presence of daytime symptoms more than 3 times a day

or nighttime sleep disruption on at least most nights. Moderate

persistent asthma was defined as daytime symptoms more than 2

times per day or nighttime sleep disruption at least twice a week.Mild
persistent asthma was defined as daytime symptoms at least twice

a week or nighttime sleep disruption at least twice per month.

Intermittent asthma was defined as fewer symptoms than those for

mild persistent asthma.

RESULTS

A total of 10,939 asthmatic patients (3153 children and
7786 adults) participated in the 29 countries surveyed.
Basic demographic characteristics are presented in
Table II. In all countries but Hong Kong, the majority of
adult participants were women. In all countries other than
Singapore and Latvia, most participating children were
boys. The prevalence of smokers among adult asthmatic
patients ranged from 5.6% in Latvia to 28.9% in Japan.
Across all regions, the prevalence of adult asthmatic
patients who were current smokers approached 20%.

Severity

The distribution of asthma symptom severity varied by
region. There was a trend for Japanese and Asian-Pacific
asthmatic patients to have less severe disease, whereas
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TABLE II. Demographics of asthmatic patients in the 5 regions

Country Total no.

No. of adults

(% female)

No. of children

<16 y of age (% female)

Smokers

(% of adults)

United States 2509 1786 (69.5) 723 (41.2) 18.1

Western Europe 2803 2050 (60.9) 753 (44.0) 17.5

France 402 257 (58.0) 145 (44.8) 23.7

Germany 400 320 (59.7) 80 (28.8) 19.4

Italy 400 294 (61.6) 106 (38.7) 14.6

The Netherlands 400 283 (61.1) 117 (41) 18.0

Spain 401 315 (65.4) 86 (36) 16.5

Sweden 400 307 (60.3) 93 (40.9) 19.9

United Kingdom 400 274 (61.3) 126 (47.6) 15.7

Asia-Pacific 3207 2309 (55.2) 898 (42.3) 19.1

China 400 360 (52) 40 (47) 20.7

Hong Kong 402 342 (39) 60 (27) 21.3

Korea 401 241 (70) 160 (42) 19.6

Malaysia 404 323 (56) 81 (39) 19.1

The Philippines 400 204 (59) 196 (48) 21.8

Singapore 400 244 (54) 156 (56) 16.3

Taiwan 400 256 (57) 144 (30) 23.1

Vietnam 400 348 (61) 52 (36) 12.1

Japan 803 401 (66.6) 402 (38) 28.9

Central and Eastern Europe 1617 1316 (65.5) 301 (30.3) 13.4

Bulgaria 100 81 (75.3) 19 (47.4) 12.3

Croatia 101 83 (61.4) 18 (16.7) 26.5

Czech Republic 207 163 (68.1) 44 (31.8) 11.7

Hungary 204 153 (64.1) 51 (27.5) 21.6

Latvia 100 72 (69.4) 28 (53.6) 5.6

Lithuania 100 84 (61.9) 16 (31.3) 9.5

Poland 300 239 (62.8) 61 (31.1) 9.6

Romania 103 85 (72.9) 18 (38.9) 15.3

Russia 100 78 (79.5) 22 (27.3) 16.7

Slovakia 100 89 (75.3) 11 (45.5) 6.7

Slovenia 102 70 (60.0) 32 (46.9) 5.7

Ukraine 100 85 (58.8) 15 (20.0) 14.1

TABLE III. Asthma symptom severity among asthma patients in 5 regions worldwide

Country-region,

% patients (range)

Persistent

IntermittentSevere Moderate Mild

United States 19 22 16 43

Western Europe 18 (14-26) 19 (18-25) 19 (14-22) 44 (33-49)

Asia-Pacific 11 (4-17) 16 (9-29) 20 (14-25) 53 (30-66)

Japan 15 19 12 54

Central and Eastern Europe 32 (12-50) 27 (19-35) 19 (9-29) 22 (15-44)
Central and Eastern Europeans reported more severe
asthma symptoms (Table III).

Social effect

The social effect of asthma is presented as the burden
of absences from school in children and work loss in
adults caused by asthma in the previous 12 months. The
percentages of children with lost schooldays because of
asthma were as follows: 49% in the United States; 43% in
Western Europe (range, Sweden at 34% to Spain at 54%);
37% in Asia-Pacific (Korea at 16% to China at 61%);
53% in Japan; and 54% in Central and Eastern Europe
(Slovakia at 36% to Russia and Latvia, both at 68%). The
percentages of adults with lost workdays caused
by asthma were as follows: 25% in the United States; 17%
in Western Europe (Sweden at 13% to The Netherlands
at 28%); 27% in Asia-Pacific (Korea at 8% to The
Philippines at 47%); 30% in Japan; and 23% in Central
and Eastern Europe (Bulgaria at 11% to the Czech
Republic at 32%). Overall, school-aged asthmatic patients
lost schooldays less frequently in Asia than in other
regions. The range was from a low of 16% in Asia-Pacific
(South Korea) to the highest of 68% in Central and Eastern
Europe (Latvia and Russia). Work loss was more uniform
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TABLE IV. Findings of the surveys compared with GINA goals for asthma management

GINA guideline

goal

AIR result,

% (range)

United

States

(n = 2509)

Western

Europe

(n = 2803)

Asia-Pacific

(n = 3207)

Japan

(n = 803)

Central and

Eastern Europe

(n = 1617)

Minimal chronic

symptoms,

including

nocturnal

symptoms

Symptoms in past

4 weeks

During the day 61.0 56.0 (47.0-71.0) 51.0 (45.0-64.0) 51.0 74.0 (51.0-84.0)

Night wakening 41.0 36.0 (28.0-43.0) 44.0 (33.0-65.0) 41.0 59.0 (37.0-70.0)

Exercise induced 53.0 48.0 (41.0-61.0) 33.0 (22.0-47.0) 33.0 59.0 (46.0-67.0)

Sleep disruptions

$1/wk

30.0 30.0 (20.0-35.0) 28.0 (22.0-44.0) 20.0 51.0 (30.0-60.0)

Minimal

exacerbations/

no emergency

visits for

asthma

Need for emergency

health care in he

past 12 mo

Hospital admission 9.0 7.0 (5.5-10.0) 15.0 (9.3-26.0) 10.0 19.1 (9.0-31.0)

Hospital emergency

department visit

23.0 10.0 (5.5-25.9) 19.0 (6.5-32.3) 13.0 20.7 (15.0-28.0)

Unscheduled

emergency visit

to other health

care facility

29.0 25.0 (13.3-37.4) 30.0 (6.0-83.3) 47.0 40.0 (12.0-55.0)

Minimal need for

SABA

Current use of

bronchodilator

61.0 63.0 (45.1-70.8) 56.3 (23.7-93.8) 39.0 54.3 (38.8-70.0)

No limitation on

physical activity

Asthma restricts

normal physical

activity

36.0 32.0 (26.0-43.0) 45.0 (25.0-73.0) 17.0 68.2 (43.0-76.3)

Normal or

near-normal

lung function

Lung function

test never

performed

53.2 53.7 (20.0-69.0) 60.0 (42.0-87.0) 68.0 36.2 (14.0-66.0)

Lung function test

performed in

past year

35.0 33.0 (22.0-67.0) 33.0 (13.0-48.0) 29.0 52.2 (30.0-79.7)

Peak flowmeter

owner

28.0 28.0 (7.0-42.0) 7.0 (2.0-22.0) 9.0 5.6 (0.0-24.0)

Regular user of

peak flowmeter

8.4 8.0 (3.0-12.0) 3.0 (0.3-10.8) 4.0 2.8 (0.0-10.0)

SABA, Short-acting bronchodilating agents.
in adults, although there were some notable exceptions,
possibly because of social-cultural differences. For exam-
ple, the percentage of adults with work loss caused by
asthma in the Asia-Pacific region ranged from 8% in South
Korea to 47% in The Philippines.

How well are the GINA goals being met?

In all participating regions asthmatic patients performed
equally poorly against the different GINA goals, with
a consistently high proportion of subjects reporting day-
time, nighttime, and exercise-induced symptoms (Table
IV). The frequency of sleep disruption caused by asthma
tended to be highest in Central and Eastern Europe. The
frequency of hospital admissions, hospital emergency
department visits, and emergency visits were similarly
high in all regions, although variations caused by cultural-
social factors or differences in health care systems cannot
be ruled out.

Use of short-acting bronchodilators appears to be much
lower in Japan and a number of the other Asian countries
surveyed, namely China, Korea, and Taiwan (data not
shown). Across the other regions, the high use of quick-
relief medication was a similar finding.

The proportion of patients reporting a restriction in
normal activities caused by asthma varied by region. The
surveys show that asthma limits the normal activities of
a considerable proportion of patients, ranging from 17% in
Japan to 68% across Central and Eastern Europe.

Overall, the use of lung function testing was low. With
the exception of Central and Eastern Europe, more than
50% of asthmatic patients reported never having per-
formed a lung function test, and only one in 3 had a lung
function test during the last year. Ownership of a peak
flowmeter was highest in the United Kingdom (40%), but
regular use was extremely low in all regions.

Management of asthma

We postulated that there would be an association
between medication use and asthma severity; the more
severe the symptoms, the higher the use of quick relief
and preventative medication. The former association was
observed in all regions (Fig 1), although there were a low
number of patients reporting severe persistent asthma
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FIG 1. Use of medication by asthma symptom severity among regions.
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FIG 2. Patients’ perception of asthma control against actual symptom severity among regions.
symptoms in some areas. However, the expected associ-
ation of more severe asthma symptomswithmore frequent
use of preventive medication, such as inhaled cor-
ticosteroids, was not observed in any of the 5 regions.
All patients with persistent asthma, from mild to severe,
had low use of preventative medication and high use of
quick-relief medication, which is suggestive of poor
asthma control. This was even observed in Japan and
other Asian areas, all with overall low use of inhaled
corticosteroids. Sweden had the highest use of pre-
ventative medication (data not shown).

Patient perception of asthma control

A similar finding across all regions was the discrepancy
between the level of reported symptoms and patients’
perception of their asthma control. The surveys indicate
that 32% to 49% of patients experiencing severe symp-
toms and 39% to 70%of patients withmoderate symptoms
believed their current level of asthma control to be ‘‘well’’
or ‘‘complete’’ (Fig 2).

DISCUSSION

The global AIR surveys provide direct evidence for
suboptimal asthma control in many patients worldwide,
despite the availability of effective therapies, with long-
term management falling far short of the goals in the
GINA guidelines.1

Differences between regions

Cultural differences between areas might have
caused some of the observed differences. The degree of
urbanization might influence the use of hospital–health
care facilities. Different health care systems might also
explain the differences seen; that is, whether there is good
primary care and universal free coverage, as in Western
Europe; whether patients are charged for accident and
emergency attendance, as in the United States; or whether
there is reluctance to prescribe inhaled medications by
some Asian doctors might be explanatory.19 As briefly
reported, in Asia up to very recently oral antiasthmatic
agents (particularly b-agonists) were more commonly
used than inhaled drugs, and inhaled therapy mainly
consisted of nonselective b-agonists, with steroids being
very rare. Cultural and religious ideas might play a major
role, and therefore further education is required to improve
inhaled antiasthmatic drug use patterns in the Asia-Pacific
region.

The effect of methodologic differences in recruitment
or whether drugs were identified on the spot or on the basis
of recall cannot be ruled out but cannot wholly explain the
differences.

Similarities between regions

The general similarity in the poor performance in all
GINA goals in every area studied is perhaps the most
striking finding of these global surveys.9-15 Sweden seems
the country that performs best in achieving the GINA
goals of asthma management.12 This might be related to
the fact that Sweden is the country with the highest use of
preventative asthma therapy. Despite the variation in the
distribution of peak flowmeter ownership, the proportion
of patients who regularly use them appears to be similarly
low across all surveys. The high use of quick-relief
bronchodilators was similar between regions but appears
to be lower in Japan and the Asia-Pacific region than in
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Western countries. Urban and rural populations within the
same country often differ in environment and exposures,
and their asthma epidemiology can be largely different.20

Because we basically selected urban areas for this survey,
major discrepancies in asthma control and management
cannot be ruled out in rural areas within the countries
surveyed.

The social effect of asthma worldwide is of concern.
Although there was variation between countries, which
might reflect differing cultural attitudes and economic
circumstances, the overall level of workdays and school-
days lost was high. Although the AIR surveys were not
designed to quantify the cost of poor asthma management
in terms of lost productivity, our findings suggest this
should not be underestimated.

There was remarkable similarity in the population
distribution of asthma symptom severity in each par-
ticipating country. As recently highlighted, the GINA
severity classification used here is a first-step, population-
screening tool based on symptoms and use of health
services.21 In individuals already under medical care, the
GINA 2002 severity classification is based on both drug
treatment and symptom severity.2 Therefore the symptom
severity classification used here (Table I) might un-
derestimate the true level of asthma disease severity.
Furthermore, as demonstrated by Fuhlbrigge et al10 in the
United States, the proportion of patients with moderate
or severe persistent disease increases markedly (to 77.3%)
if the functional effect of asthma, as well as short-term and
long-term symptoms, are considered in the assessment
of severity. However, because patients and often their
physicians fail to properly discriminate well between
intermittent and persistent asthma, as well as between dif-
ferent degrees of severity in persistent asthma, these find-
ings support the recent discussions on redefining GINA
severity classifications, especially for patients with milder
asthma.22

Given the importance of smoking cessation in the
management of asthma, it is a notable finding that 29% of
adult Japanese asthmatic patients were current smokers.
Sadly, this is not an isolated result because approximately
one in 5 of adult asthmatic patients surveyed elsewhere
were current smokers. This is of concern because for most
countries and geographic areas the prevalence of smok-
ing in asthmatic patients mirrors the national prevalence
of smoking.23 Asthmatic patients should be reminded at
every medical visit of the deleterious effects of smoking in
all body systems and particularly in respiratory disease
and actively encouraged to quit smoking.

Perceived control versus symptom severity

A remarkably consistent finding was the difference
between patients’ perceived level of asthma control and
reported symptom severity. Worldwide, there was a
tendency for patients to overestimate control and un-
derestimate severity, suggesting a willingness to accept
symptoms and lifestyle limitations as unavoidable co-
nsequences of their disease. This might, in part, be re-
sponsible for the poor outcomes seen elsewhere in these
surveys because patients who consider their symptoms
controlled are unlikely to seek further medical advice.
Raising patients’ and physicians’ expectations of what can
be achieved in terms of asthma control might ultimately
lead to improved care.

CONCLUSION

The AIR surveys constitute the first large-scale in-
ternational assessment of asthma effect and management
in children and adults, with data from 10,939 patients in
29 countries. They allow us to conclude that the overall
results observed in North America, Europe, Japan, and the
Asia-Pacific region are comparable and equally poor when
assessed against the goals specified in the GINA guide-
lines. Every effort should be made to encourage the
widespread availability of peak flowmeters and written
action plans as a cheap and effective method for patients to
monitor and manage their asthma, and the importance of
smoking cessation should be reinforced at every oppor-
tunity. The regular use of appropriate anti-inflammatory
controller therapy in all children and adults with persistent
asthma should also be implemented. With the availability
of effective treatments, physicians and patients should
raise their expectations of the level of asthma control that
can be achieved.
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