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ABSTRACT: The 2006 European National Health and Wellness Survey (NHWS) showed that a

large proportion of asthmatics had uncontrolled asthma. The current analysis estimated the

prevalence of asthma and asthma control (Asthma Control TestTM (ACT); QualityMetric Inc.,

Lincoln, RI, USA) in five European countries using the 2008 NHWS. Health-related quality of life

(HRQoL), using the Short Form-12 (SF-12) health survey, and work productivity/activity

impairment were assessed.

Of 3,619 respondents aged o18 yrs, the prevalence of self-reported physician diagnosis of

asthma was 6.1% (15 million people); 56.6% of treated asthmatics were not well-controlled (NWC;

ACT score f19). Individual components of the ACT showed that, compared with at least well-

controlled patients (ALWC; ACT score o20), NWC patients had activity limitations at least some

of the time (40.8% versus 1.5%, p,0.001), were breathless o3 times per week (72.5% versus 5.4%,

p,0.001), suffered sleep difficulties due to asthma at least once per week (60.3% versus 4.6%,

p,0.001) and required rescue medication o2–3 times per week (77.4% versus 15.9%, p,0.001).

NWC patients had also received more healthcare contact in the past 6 months, including

hospitalisation (17.4% versus 9.9%, p,0.001). The SF-12 physical and mental summary scores

were 7.46 and 4.73 points higher, respectively, for ALWC patients compared with NWC patients

(p,0.001). ALWC patients reported less absenteeism (5.5% versus 12.2%) and work impairment

(15.4% versus 30.0%) than NWC patients (both p,0.001).

The proportion of asthmatics with NWC asthma has not improved since 2006. ALWC asthma is

associated with a significant positive impact on healthcare resource use, HRQoL and work

productivity.
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A
sthma is a chronic inflammatory condi-
tion of the lungs that causes increased
airway hyperresponsiveness and recur-

rent episodic wheezing, breathlessness, chest
tightness and coughing [1]. Currently, approxi-
mately 300 million people worldwide have
asthma, with the global prevalence ranging from
1% to 18% of the population in different countries
[1]. Whilst decreases in prevalence have been
observed in North America and Western Europe,
there is good evidence for increased prevalence
in regions where prevalence was previously low,
particularly in developing countries as they
become more urbanised [1, 2]. In addition to the
substantial effects of asthma on morbidity and
mortality [2], there is also a significant economic
burden associated with asthma [3]. Costs due to
asthma include both direct costs, such as physi-
cian visits, hospital care and medications, and

indirect costs, such as lost work days. Further-
more, mean annual costs per patient have been
shown to increase as the level of disease control
decreases [3].

The main goal of asthma treatment is to achieve
and maintain clinical control [1, 4], and when
asthma is controlled severe exacerbations should
be rare and there should be no more than
occasional symptoms [1]. Despite such guidelines
[1], the Asthma Insights and Reality surveys
found that the understanding and management
of asthma was poor across all regions [5]. In the
Asthma Insights and Reality in Europe study, for
example, only 5.3% of patients met the Global
Initiative for Asthma (GINA) criteria for defined
asthma control, and half of the adults surveyed
reported daytime symptoms at least once a week
with a further 30% reporting sleep disturbances
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at least once a week [6]. More recently, the 2006 European
National Health and Wellness Survey (NHWS; Consumer
Health Sciences, Princeton, NJ, USA), for which data from five
European countries was collected, reported that approximately
half of all treated patients with diagnosed asthma were not
well-controlled [7]. Although this was less than previously
reported, it still highlighted a need for the continuing
education of patients and physicians on the importance of
achieving and maintaining clinical control.

The aim of the current analysis was to re-assess the level of
asthma control and the associated health-related quality of life
(HRQoL) and healthcare resource use in five European
countries using data collected from the 2008 NHWS.

METHODS
Study design
The methods for obtaining data have been published pre-
viously and will be summarised herein [7]. Data were obtained
from the 2008 NHWS (Consumer Health Sciences), an annual
cross-sectional survey of the health status, attitudes, beha-
viours and outcomes of adults aged o18 yrs in France,
Germany, Italy, Spain and the UK. Participating subjects
completed self-administered, web-based questionnaires. No
formal approval of the survey or informed consent was
required but information about confidentiality and the
voluntary nature of participation was included as part of the
survey. Data from patients with self-reported, diagnosed
asthma were used for the analyses presented herein.

Outcome measures
Asthma control
Asthma control was assessed using the validated Asthma
Control TestTM (ACT; QualityMetric, Inc., Lincoln, RI, USA)
[8], a self-administered questionnaire which is aligned with
levels of asthma control defined by GINA [1]. The ACT scores
range from 5 to 25 with a score of o20 denoting at least well-
controlled asthma and a score of f19 denoting not well-
controlled asthma. The recall period of the questionnaire is
4 weeks.

Demographics and asthma-specific characteristics
Patients answered questions about their demographics and
general health. In addition, specific information about their
asthma, such as duration of disease, symptoms during the
previous 4 weeks and asthma medication use, was collected.
Medication adherence was assessed using the Morisky
Medication Adherence Scale (MMAS), which assesses four
reasons for non-adherence: forgetfulness, carelessness, feeling
better and feeling worse. The overall MMAS score ranges from
0 (highly adherent) to 4 (highly non-adherent) [9].

The participants also answered questions about their health-
care attitudes, such as perceptions about their health status and
medications, scoring on a five-point scale from 1 (strongly
disagree) to 5 (strongly agree). Responses of a four or five were
categorised as agreement with the statement.

Healthcare resource use
Information was collected on number and type of contact with
healthcare physicians in the previous 6 months. This included
three patient-reported metrics: medical provider visits (general

practitioners or specialists); emergency room (ER) visits; and
hospitalisations [7].

Patient-reported outcomes

Work productivity loss and activity impairment

Work productivity loss and activity impairment was assessed
for the past 7 days using the Work Productivity Loss and
Activity Impairment (WPAI) questionnaire [10]. The WPAI
yields four metrics of impairment due to health: absenteeism or
percentage of work time missed; presenteeism or percentage of
impairment while working; percentage of overall work pro-
ductivity impairment which considers both absenteeism and
presenteeism; and percentage of impairment in daily activities.

WPAI outcomes are expressed as impairment percentages,
with higher percentages indicating greater impairment and
less productivity.

HRQoL

The Medical Outcomes Study Short-Form Health Survey (SF-
12) was used to assess the HRQoL of the past 4 weeks. The SF-
12 is a generic measure of health status that consists of 12 items
covering eight domains: physical functioning; role limitations
due to physical health problems; bodily pain; general health;
vitality; social functioning; role limitations due to emotional
problems; and mental health [11]. The SF-12 yields normative
physical and mental summary measures that also correspond
with the summary measures of the SF-36 [11, 12]. All 12 items
are used to calculate the physical and mental health composite
scores (PCS-12 and MCS-12, respectively). Each score ranges
from 0 to 100 where 0 indicates the lowest level of health and
100 indicates the highest level of health. Both the PCS and MCS
combine the 12 items in such a way that they compare to a
national norm with a mean¡SD score of 50.0¡10.0. A change
of three to five units has been deemed clinically important [13].

Statistical analysis
Prevalence estimates were computed using frequency weights,
based on sex, age and country of residence. The known
population for each country was defined using the International
Database of the US Census Bureau and Organization for
Economic Cooperation and Development (2008 mid-year popula-
tion sex and age estimates) [14]. In addition, an asthma control
index (ACI) was computed as the ratio of at least well-controlled
to not well-controlled treated asthma sufferers [7].

Patients with asthma who were not well-controlled were
compared to those who were at least well-controlled using
weighted data. The Chi-squared test was used to test for
significant differences in categorical variables, and unpaired
t-tests were used to test for significant differences in continuous
variables. No adjustments were made for multiple comparisons.

RESULTS

Asthma prevalence and control
A total of 53,524 participants responded to the 2008 European
NHWS and of these 3,619 were patients with self-reported,
physician-diagnosed asthma. Applying frequency weights, the
prevalence of diagnosed asthma across the five European
countries was 6.1% of the adult population which extrapolates
to approximately 15 million people (table 1). The highest and
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lowest reported prevalence was in the UK (10%, 5 million) and
Italy (4.4%, 2 million), respectively.

Of the patients with diagnosed asthma, 52.1% were assessed as
not well-controlled as measured by the total ACT score. The
respondent’s own rating of their control in the last 4 weeks
(based on one component of the ACT score) concurred with
the total ACT score (57.3% rated their asthma as not
well-controlled, i.e. ‘‘not at all’’, ‘‘poorly’’ or ‘‘somewhat’’

controlled) (table 2). Comparing the ACI by country, Spain
showed the greatest levels of control (ACI 1.1). The lowest
rates of asthma control were found in Germany and Italy (ACI
0.5) (fig. 1).

Demographics and asthma-specific characteristics
Table 3 summarises the demographics and health character-
istics of patients with asthma by control status. Of the patients

TABLE 1 Prevalence of asthma control for diagnosed and treated asthma in 2008

All countries France Germany Italy Spain UK

Diagnosed asthma# 15.15" (6) 2.86 (6) 3.71 (5) 2.13" (4) 1.61 (5) 4.84 (10)

Not well-controlled 7.89 (52) 1.17 (41) 2.30 (62) 1.35 (63) 0.75 (47) 2.33 (48)

At least well-controlled 7.25 (48) 1.70 (59) 1.41 (38) 0.77 (36) 0.86 (53) 2.51 (52)

Treated asthma# 11.87 (78) 1.98 (69) 2.97 (80) 1.47 (69) 1.11 (69) 4.32 (89)

Not well-controlled 6.72 (57) 1.00 (51) 2.00 (67) 0.98 (67) 0.53 (47) 2.21 (51)

At least well-controlled 5.15 (43) 0.98 (49) 0.97 (33) 0.49 (33) 0.59 (53) 2.11 (49)

Data are presented as prevalence millions (% total population) and prevalence millions (% of diagnosed asthma) for diagnosed asthma and treated asthma, respectively.
#: extrapolated to EU population in millions; ": sum of not well-controlled and at least well-controlled greater than total due to rounding.

TABLE 2 Proportion of patients with individual components of the Asthma Control TestTM

Diagnosed asthma p-value

Not well-controlled# At least well-controlled"

Impact of asthma on work, school and home activities in past 4 weeks ,0.001

All of the time 3.4 0.1

Most of the time 10.1 0.0

Some of the time 27.3 1.4

A little of the time 33.7 18.7

None of the time 25.4 79.8

Frequency of shortness of breath in past 4 weeks ,0.001

At least once a day 48.1 1.7

3–6 times per week 24.4 3.7

Once or twice per week 25.6 47.5

None 1.9 47.1

Night-time awakenings due to asthma in past 4 weeks ,0.001

o4 nights per week 17.0 0

2–3 nights per week 26.4 1.3

Once a week 16.9 3.3

Once or twice per week 39.8 95.4

Frequency of rescue medication use ,0.001

o3 times per day 14.8 0.6

Once or twice per day 38.0 7.1

2–3 times per week 24.6 8.2

None or once a week 22.6 84.1

Self-rated asthma control in past 4 weeks ,0.001

Not at all controlled 11.6 4.0

Poorly controlled 10.7 1.0

Somewhat controlled 35.0 4.7

Well-controlled 37.3 36.6

Completely controlled 5.3 53.6

Data are presented as % of patients, unless otherwise stated. #: n51,827; ": n51,792. Statistical comparisons were computed using the Chi-squared test.
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who were not well-controlled, a significantly higher proportion
of them were female, aged .55 yrs, more often unemployed,
and more likely to smoke and suffer from obesity compared
with patients who had at least well-controlled asthma. The
prevalence of self-reported comorbidities, such as depression,
anxiety and sleep difficulties, was also significantly higher
amongst asthma sufferers with not well-controlled asthma.

Just over half of the asthmatics (55%) had had their asthma
diagnosed by a primary care physician. A further 37% were
diagnosed by a specialist (pulmonologist or allergist).
However, the majority of patients had their asthma medication
prescribed by a primary care physician (71%), with 25% having
their treatment managed by a specialist. Approximately 60% of
patients treated for a symptomatic condition, including
asthma, reported good or complete adherence with their
medications on the MMAS with no difference based on level
of asthma control (at least well-controlled: 60%; not well-
controlled: 59%) (table 3). But the proportion of highly
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FIGURE 1. Asthma control index. An asthma control index was computed

by country as the ratio of at least well-controlled to not well-controlled treated

asthma sufferers. An index of .1 equates to a greater proportion of at least

well-controlled and an index of ,1 equates to a greater proportion of not

well-controlled.

TABLE 3 Demographics and health characteristics of subjects with asthma by control status

Diagnosed asthma p-value

Not well-controlled At least well-controlled

Subjects n 1827 1792

Female 62.5 53.3 ,0.001

Age yrs 47.31¡15.6 42.85¡15.7 ,0.001

Age range yrs

18–34 26.6 37.2

35–54 38.9 38.0

.55 34.6 24.8

Employment status

Employed 49.8 63.4 ,0.001

Unemployed 50.2 36.6 ,0.001

Retired 22.8 16.5

On disability 6.3 2.7

Overweight# 33.6 35.6 ,0.001

Obese" 30.4 23.3 ,0.001

Current/ex-smoker 70.3 58.7

Experienced the following in past 12 months

Depression 31 18 ,0.001

Anxiety 40 28 ,0.001

Sleep difficulties 42 35 ,0.001

Number of times spoken with doctor in last 12 months 3.15¡3.7 1.48¡1.9 ,0.001

Asthma treatment

Controller medication 64.7 46.2 ,0.001

Rescue medication 55.1 48.4 ,0.001

MMAS among those treated for a symptomatic condition

0 (highly adherent) 36.4 35.4 NS

1 22.1 24.5 NS

2 17.4 16.8 NS

3 13.9 16.1 NS

4 (highly nonadherent) 10.1 7.3 0.016

Data are presented as % or mean¡SD, unless otherwise stated. MMAS: Morisky Medication Adherence Scale; NS: nonsignificant. #: body mass index o25 kg?m-2 and

,30 kg?m-2; ": body mass index o30 kg?m-2. Statistical comparisons were computed using the Chi-squared test for percentages and unpaired t-tests for means.
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non-adherent patients was significantly greater amongst those
with not well-controlled asthma compared with those with at
least well-controlled asthma.

Individual components of the ACT include: impacts on work,
school and home activities; frequency of symptoms including
night-time awakenings; and use of rescue medication. Patients
with at least well-controlled asthma experienced less activity
limitations compared to those with not well-controlled asthma:
0.1% versus 13.5%, respectively, reported that their asthma
limited their activities all or most of the time and 1.4% versus
27.3%, respectively, were affected some of the time (p,0.001)
(table 2). A large proportion of patients with not well-controlled
asthma reported: breathlessness at least once a day (48.1%) or
3–6 times per week (24.4%) compared with 1.7% and 3.7%,
respectively, of those with at least well-controlled asthma

(p,0.001); had their sleep interrupted o2–3 nights per week
(43.4% versus 1.3%, p,0.001); and needed to use a rescue
medication o2–3 times per week (77.4% versus 15.9%, p,0.001).

With respect to healthcare attitudes, patients with well-
controlled asthma are more likely to consult a doctor if they
do not feel well and to take responsibility for their actions in
ensuring that they get well again compared with patients with
not well-controlled asthma (table 4). Conversely, not well-
controlled asthmatics are more likely to have regular contact
with their doctors and to keep their doctors informed about the
over-the-counter products they use. Not well-controlled
asthma sufferers reported that they would like to take fewer
pills and are more aware of the side-effects associated with
prescription medications, but they preferred brand name
medications to generic ones and were highly regimented in

TABLE 4 Healthcare attitudes of respondents with asthma by control status

Agree/strongly agree with statement Diagnosed asthma p-value

Not well-controlled# At least well-controlled"

Unless there is a good reason to change my medication, I think it is best to continue

taking my medication as I currently do

72.0 68.0 0.032

I prefer brand name medications to generic ones 21.1 14.8 ,0.001

Whenever I don’t feel well, I should consult a medically trained professional 41.7 45.8 0.04

If I get sick, it is my own behaviour which determines how soon I get well again 47.5 53.7 0.002

My doctor knows about all the over-the-counter products that I use 48.0 42.7 0.009

I am afraid of needles 27.0 21.2 ,0.001

All prescription medications have side-effects 43.3 34.8 ,0.001

I would prefer if my medications were combined into fewer pills 44.5 37.8 ,0.001

I try to take a multivitamin each day to improve or maintain my health 27.0 21.3 ,0.001

Having regular contact with my physician is the best way for me to avoid illness 29.9 19.9 ,0.001

I try to take my medication at the same time every day 65.2 59.7 0.005

Data are presented as %, unless otherwise stated. #: n51,827; ": n51,792. Statistical comparisons were computed using the Chi-squared test.

TABLE 5 Health resource use in previous 6 months

Healthcare resource use Diagnosed asthma p-value

Not well-controlled At least well-controlled

Subjects n 1827 1792

Visited traditional medical provider 94.6 89.6 ,0.001

Traditional medical provider visits 9.92¡10.8 6.78¡6.78 ,0.001

Visited general/family practitioner 80.8 75.8 0.0038

Visited internist 9.6 5.2 ,0.001

Visited allergist 15.6 9.6 ,0.001

Visited pulmonologist 11.4 5.7 ,0.001

Visited ER 24.5 15.9 ,0.001

ER visits 0.6¡2.4 0.2¡0.7 ,0.001

Hospitalised 17.4 9.9 ,0.001

Times hospitalised 0.4¡2.8 0.2¡0.6 ,0.001

Data are presented as % or mean¡SD, unless otherwise stated. ER: emergency room. Statistical comparisons were computed using the Chi-squared test for percentages

and unpaired t-tests for means.
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following their drug regimen (adhering to a routine in taking
their medications and resistant to a change in that routine)
compared to those with at least well-controlled asthma.

Healthcare resource use
Patients who were not well-controlled visited a traditional
medical provider in the past 6 months significantly more than
patients who were at least well-controlled (94.6% versus 89.6%;
p,0.001) and required more consultations with any traditional
healthcare provider (9.9 versus 6.8 mean patient visits;
p,0.001) including visits to a general practitioner (80.8%
versus 75.8%; p50.0038), as well as respiratory specialists
(11.4% versus 5.7% visited a pulmonologist; p,0.001) (table 5).

Patients with asthma who were at least well-controlled had
significantly less ER visits compared with those with not well-
controlled asthma (15.9% versus 24.5%; mean 0.2 versus 0.6,
p,0.001) (table 5). Furthermore, for patients with at least well-
controlled asthma the rate of hospitalisation was significantly

lower and they had on average been hospitalised half as many
times as those with not well-controlled asthma (9.9% versus
17.4% (p,0.001) and 0.2 versus 0.4 times (p,0.001), respectively).

Patient-reported outcomes
WPAI
Among asthma sufferers who were employed full-time, there
was a significant impact on work productivity for patients with
not well-controlled asthma (fig. 2). All WPAI domains were
significantly different between groups including absenteeism,
presenteeism and total work productivity. Regarding absen-
teeism, the percentage of work time missed due to health was
12.2% and 5.6% for not well-controlled and at least well-
controlled (p,0.001), respectively. Regarding presenteeism,
the percentage of impairment due to health while working was
respectively 30.0% versus 15.4% for not well-controlled and at
least well-controlled (p,0.001), respectively, and the total
work productivity impairment was 36.2% versus 19.3%
(p,0.001), respectively.

Patients with at least well-controlled asthma also experienced
significantly less activity impairment in daily activities than
not well-controlled asthmatics (25.3% versus 45.8%; p,0.001).

HRQoL
Patients with asthma who were at least well-controlled rated
their overall health better than those who were not well-
controlled for both the physical and mental components of the
SF-12 questionnaire. Patients with at least well-controlled
asthma had SF-12 PCS and MCS mean scores greater than
patients with not well-controlled asthma. The difference in
mean SF-12 scores between controlled and uncontrolled
asthmatics was 7.46 points for the SF-12 PCS and 4.73 points
for the SF-12 MCS. These differences were both statistically
and clinically significant (fig. 3).

The SF-12 scores are normalised to a mean of 50 for the general
population. Patients with at least well-controlled asthma had
SF-12 physical and mental summary scores of 48.0 and 46.1,
respectively, which were inferior but not much less than the
average for the general population. Not well-controlled asthma
patients had mean SF-12 physical and mental summary scores
of 40.6 and 41.4, respectively, which were significantly poorer
than those for at least well-controlled patients (p,0.001) and
notably below the average range of 50 meaning a clear
deterioration of the quality of life in comparison with the
general population.

The results for the individual SF-12 dimension mean scores
were consistent with the summary scores. Compared with
patients with at least well-controlled asthma, not well-
controlled asthmatics experienced significantly poorer physical
functioning (41.7 versus 49.1), more pain (40.7 versus 47.1),
greater impairment in social activities (39.1 versus 45.6) and
poorer emotional health (38.2 versus 45.3) (all p,0.001).

When not well-controlled patients were grouped by the
amount of rescue medication they used, those taking rescue
medication 2–3 times per week had a similar social and
physical burden to those taking it 1–2 times per day (SF-12
physical functioning score: 2–3 times per week: 42.2; 1–2 times
per day: 41.9; SF-12 social functioning score: 2–3 times per
week: 38.8; 1–2 times per day: 40.0). WPAI scores were also
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similar between these groups of patients (absenteeism: 2–3 times
per week, 10.7%; 1–2 times per day, 12.9%; presenteeism: 2–
3 times per week, 28.1%; 1–2 times per day, 30.7%; overall work
impairment: 2–3 times per week, 34.1%; 1–2 times per day,
36.8%).

DISCUSSION
The results of this analysis show that the overall prevalence of
physician diagnosed asthma in five European countries in 2008
was 6.1%, which is a slight increase on that reported in 2006
(5.8%) [7]. This result was consistent across all participating
countries. The proportion of treated patients with not well-
controlled asthma has shown no improvement since 2006. The
results of this survey indicate that asthma is still a serious
public health problem. Although it is possible to achieve and
maintain clinical control in the majority of asthma patients [15],
and despite the emphasis placed on achieving asthma control
in recent guidelines, together with the endorsement that the
clinical manifestations of asthma (symptoms, sleep disturb-
ances, impairment of lung function and use of rescue
medications) can be controlled with appropriate treatment
[14], a large proportion of asthmatics are still failing to achieve
good control. Almost half of the asthmatics in the current
survey had their asthma diagnosed by a primary care
physician but interestingly, primary care physicians were
responsible for treating almost three quarters of all asthma
sufferers. Therefore, the main burden of treating asthma
appears to fall to the primary care physician. Recent surveys
in general practice have reported similar levels of uncontrolled
asthma as the current findings (ranging from 55% to 59%).
highlighting the need for more effective assessment of asthma
control in general practice [16–18]. A problem for physicians is
that patients often underestimate their symptoms and over-
estimate their level of control [6]. However, over three quarters
of patients with not well-controlled asthma were taking rescue
medication o2 times per week which is a recognised sign of
uncontrolled asthma [1] and would be a good indicator to use
for monitoring the level of asthma control in general practice.
Primary care physicians also have the advantage of being
responsible for the complete welfare of a patient and, therefore,
may monitor other health characteristics such as comorbidities,
weight, smoking habits and employment status; all of which
were related to level of asthma control.

Results from this survey have shown that, compared to
patients with at least well-controlled asthma, having not
well-controlled asthma is associated with a significant burden
for patients and on healthcare systems. Patients with not well-
controlled asthma attended more medical provider visits and,
in the previous 6 months, visited the ER and were hospitalised
significantly more than those with at least well-controlled
asthma, which concurs with the 2006 survey [7]. Poorly
controlled asthma was also shown to have a significant impact
on WPAI. At least well-controlled patients reported 6.6% less
absences from work, 15% less impairment at work and 16.9%
less work productivity loss. These percentages equate to a gain
of 2.6 h, 6 h and 6.7 h, respectively, in a 40-h working week for
patients with at least well-controlled asthma [19]. Previous
studies have also found significant direct and indirect costs
associated with poorly controlled asthma [20, 21]. The Hunair
study [20] assessed 378 paediatric and 711 adult asthma

patients in Hungary and found patients with poor asthma
control had a significantly higher number of ER/hospital visits
and general practitioner visits compared to patients with
moderate or good control. This study also showed that patients
with, or parents of patients with, good asthma control missed
significantly fewer work days compared with those with
moderate or poor control. They concluded that improving
patient control could reduce the cost to society by o40%.
ACCORDINI et al. [21] also reported substantial asthma-related
costs in 527 Italian patients, largely driven by indirect costs,
such as effects on work productivity, and reported that poorly
controlled asthmatics accounted for proportionately much
higher costs compared to patients with good control.

Having not well-controlled asthma was also associated with a
significant impact on HRQoL as assessed by the SF-12
questionnaire. Mean SF-12 scores in at least well-controlled
asthmatics approached general population norms and those
observed in a recent Dutch sample of the general population
[22], whereas those scores for patients with uncontrolled
asthma were markedly lower than normative values. The
differences in physical and mental component scores, as well
as the individual dimensions, between the groups with at least
well-controlled and not well-controlled asthma also exceeded
the pre-defined minimum clinically important difference.
These findings are in agreement with a previous study in
which asthma control showed highly significant cross-
sectional associations with HRQoL, including generic HRQoL
as assessed by SF-36 [23]. In addition, PONT et al. [24] showed
that asthma patients treated according to international treat-
ment guidelines had significantly higher overall HRQoL than
patients with non-guideline treatment.

The results of the current survey show that having at least
well-controlled asthma is associated with a significant and
positive impact on healthcare resource use, as well as on a
patient’s own productivity. Patients with at least well-
controlled asthma also experienced a better HRQoL enabling
them to perform physical activities more easily, such as doing
housework or playing sport, to engage in social activities more
readily and for their asthma to have much less impact on them
emotionally. Even not well-controlled patients who use rescue
medication only 2–3 times per week experience significant
impairment in their productivity and HRQoL, similar to that
experienced by patients using daily rescue medication. This
highlights the importance of regularly assessing a patient’s
level of rescue use as an indicator of asthma control and
suggests that patients using rescue medication starting from
o2 times per week warrant a re-evaluation of their treatment.

There are limitations to this type of survey. First, respondents
completing the survey were required to have internet access
and, therefore, do not fully represent the general population in
each country. To overcome such bias, the NHWS sampling
frame ensured a representative demographic sample from each
county in terms of age and sex. Secondly, all outcomes were
self-reported by the patients without any subsequent clinical
verification. However, the results for asthma prevalence are
consistent with previous reports [2] and the self-reported
questionnaires used have all been previously validated.
Finally, observations from this survey should be interpreted
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with full consideration to its cross-sectional nature and, thus,
cause and effect relationships cannot be established.

In conclusion, the results of the 2008 NHWS show that the
proportion of treated asthmatics with uncontrolled asthma has
shown no improvement since 2006. Having at least well-
controlled asthma is associated with a significant positive
impact on healthcare resource use, HRQoL and work produc-
tivity. Healthcare practitioners play a key role in identify-
ing patients with uncontrolled asthma as early as possible,
facilitating the achievement and maintenance of guideline-
defined asthma control through treatment review and helping
patients to be symptom-free with minimum rescue medica-
tion use.
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