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Abstract

Background:

The GINA guidelines have redefined the primary goal of asthma treatment as achieving optimum control.

Objectives:

To document the level of asthma control in Switzerland, the correlations between the international guidelines

by GINA and the ACT’s rating of asthma control, current treatment in adolescent and adult Swiss asthma

patients and factors associated with asthma control.

Methods:

General practitioners and specialists (pulmonologists, allergologists and paediatricians) were invited to

participate in the cross-sectional survey. Asthma control was assessed in 1093 asthma patients using

both the ACT and the GINA classification for asthma control.

Results:

According to the GINA guidelines controlled asthma was found in 290 (27%) patients, when measured with

the ACT 124 (11.5%) patients showed sufficient asthma control. Of the test results 65% were in accordance

with each other, whereas in 85% of the non-matching results the ACT underestimated control according to

GINA classification. An ACT cut-off score of �17 best identified uncontrolled asthma according to GINA

guidelines. A total of 956 (87.7%) patients received controller medication and 849 (77.9%) patients received

reliever medication. The following parameters were consistently identified to be significantly associated with

insufficient asthma control in both GINA and ACT measurements: presence of exacerbation, use of reliever

medication, switch of therapy and smoking.

Study limitation:

For this study only the ACT version for adults was used.

Conclusion:

Asthma control remains insufficient in the majority of patients, despite prescription of regular controller

medication. This survey confirms the validated ACT to be useful and important in everyday practice as an

objective measure for asthma control according to GINA guidelines in order to monitor control and adjust

treatment.

Introduction

Asthma is characterized by chronic inflammation of the airways and associated
with airway hyper responsiveness that leads to recurrent episodes of symptoms
and exacerbations (such as wheezing, breathlessness, chest tightness, and
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coughing, particularly at night or in the early morning)
and reversible airflow obstruction. Asthma affects an esti-
mated 300 million people worldwide1 and about 5–8% of
the Swiss population and is therefore one of the most
common respiratory diseases2.

After being revised in 2006 the asthma management
guidelines issued by the Global Initiative for Asthma
(GINA), widely known as ‘the GINA guidelines’, have
redefined the primary goal of asthma treatment as achiev-
ing optimum control3. This happened due to the fact that
classification of asthma by level of control was proven to be
more relevant and useful in daily practice than the classi-
fication of asthma by severity (as the former involves both
the severity of the underlying disease and its responsive-
ness to treatment, which makes it a varying feature of an
individual patient’s asthma)3.

However, several studies show that large numbers of
patients do not achieve sufficient control of asthma4–6

and both patients and physicians were shown to overesti-
mate the level of asthma control4,6,7. It is therefore of great
importance to find validated measures that identify
patients with poorly controlled asthma in order to improve
asthma control and quality of life by adjusting treat-
ment5,8,9. Such validated instruments should be simple
and patient-based, with or without lung function testing
and easy to handle. Hence, they are not only useful for
clinicians in research but especially in primary care set-
tings8,10. These measures are recommended by the GINA
guidelines8 and have been included in recent Swiss
research projects in children5 and adults4. The survey
showed that the percentage of well controlled asthma
patients, measured by the 7-item Asthma Control
Questionnaire (ACQ), can almost be quadrupled by
appropriate treatment4.

The Asthma Control Test (ACT) is a validated tool for
patient-based and objective assessment of asthma control
in order to achieve the primary goals of asthma manage-
ment10. To our knowledge, there are limited data correlat-
ing asthma control using both GINA and ACT. The
objective of the present survey was therefore to document
the level of asthma control, the correlations between the
international guidelines by GINA and the ACT’s rating of
asthma control and current treatment in adolescent and
adult Swiss asthma patients, as well as factors associated
with asthma control.

Patients and methods

Both primary care physicians and specialists (pulmonolo-
gists, allergologists and paediatricians) were invited to par-
ticipate in the cross-sectional survey on asthma control in
Switzerland. They were asked to collect data of adolescent
and adult asthmatic patients seen at least once between
July 2007 and December 2008. The diagnoses of asthma

relied on the recruiting physicians. The data were col-
lected within a single visit to the physician’s office.
There was no follow-up visit. Patients were informed
about the anonymous data collection, and written
informed consent was obtained from the participants, or
in adolescents from their parents or legal guardians, by the
recruiting physician.

The physicians were provided with the ACT brochure,
the pocket guide for asthma management and prevention
by GINA and the datasheet, which included the following
items: age, gender, weight, height, race, smoking habits,
spirometry results, therapeutic classes of medication used
for the current treatment of asthma (controller medica-
tion, reliever medication), switch of therapy due to mea-
sured asthma control, asthma control measured by the
Asthma Control Test (ACT), level of asthma control
defined by GINA guidelines (controlled, partly controlled
and uncontrolled), including six characteristics: daytime
symptoms, limitations of activities, nocturnal symptom/
awakening, need for reliever/rescue treatment, lung func-
tion (PEF or FEV1) and the presence of at least one exac-
erbation during the last month. Adherence to asthma
medication was assessed by asking the following questions:
‘Has your patient ever forgotten to take his asthma medi-
cation in the last three months?’ and ‘If yes, how often?’ As
the survey was performed in the German, French and
Italian speaking part of Switzerland the ACT brochure,
the pocket guide by GINA and the datasheets were pro-
vided in all three languages and handed out according to
the region. Institutional review board (IRB) approval was
obtained for this survey.

The Asthma Control Test (ACT) contains five ques-
tions covering the last four weeks since the current visit
and asks about limitations of activities, shortness of breath,
nocturnal symptoms/awakening, use of reliever/rescue
medication as well as personal rating of own asthma con-
trol. Each question was answered using a five-point Likert
scale (1 equals maximum impairment and 5 equals no
impairment at all). The ACT score was calculated as the
sum of the responses to the 5 questions. In order to distin-
guish between different levels of asthma control the fol-
lowing scale was used: score 25¼ completely controlled
asthma, score 20–24¼moderately controlled asthma,
score520 ¼ not controlled or poorly controlled asthma.

Continuous variables were reported as mean� standard
deviation. Proportion variables were reported as number n
and relative frequencies (%). Multinomial logistic models
were performed to evaluate a predictive influence of the
following factors on either the Asthma Control Test
(ACT) or guideline questions (GINA): FEV1/FVC, BMI,
exacerbation, categories of therapy (controller medica-
tion, reliever medication, no treatment), switch of therapy
and smokers. A p-value50.05 was considered significant.
All analyses were done using R version 2.7.1
(R Development Core Team, 2005).
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Results

Patient characteristics

Between July 2007 and December 2008 227 primary care
physicians, general practitioners and specialists included
1093 asthma patients in the survey, of which 17 had to be
excluded from the survey due to missing data regarding
the ACT questionnaire. The datasheet was completed in
German, in French and in Italian. In this sample the mean
age of the patients was 48 years (�18.6 years) with a range
of 10 to 96 years. Seventeen patients (1.6%) were younger
than 12 years, 551 (50.5%) were male and 322 (29.9%)
were smokers (Table 1).

Asthma control

Asthma control assessed by the GINA guidelines revealed
290 (27%) patients to have controlled asthma, 420 (39%)
patients to have partly controlled asthma and 366 (34%)
to have uncontrolled asthma. Asthma control measured
by the ACT showed completely controlled asthma
(score¼ 25) in 124 (11.5%), moderately controlled
asthma (score¼ 20–24) in 482 (44.8%) and uncontrolled
asthma (score520) in 470 (43.7%) patients (Table 2). 103
(13.8%) out of 747 non-smokers and no more than 20
(6.4%) out of 314 smokers had ‘completely controlled’
asthma.

Comparing GINA and ACT, 703 (65.3%) test results
were in accordance with each other and 373 (34.7%) were
not in accordance. In 319 (85.5%) patients asthma control
according to GINA was underestimated by the ACT and
in 54 (5%) it was overestimated. There were 327 (89.3%)
patients with uncontrolled asthma and 107 (36.9%)
patients with controlled asthma, as rated by GINA, who
were correctly classified by ACT. The Spearman correla-
tion coefficient measuring the linear correlation between
the variables of ACT and GINA was 0.75.

In regularized discriminant analysis the original ACT
scores were quantified in a new manner based on the rating
of asthma control by the GINA guidelines. These measure-
ments resulted in new cut-off values for the ACT scores:
score 24–25 for completely controlled asthma, score 18–23
for moderately controlled asthma and score �17 for
uncontrolled asthma.

We then calculated new cut-off values for smokers and
non-smokers: For smokers we calculated a cut-off value
�17 to distinguish patients with uncontrolled asthma
from those with moderately or completely controlled
asthma. We could not set a cut-off value that could reliably
distinguish ‘completely controlled’ and ‘moderately con-
trolled’ asthma. For non-smokers a cut-off value of �17
distinguished between uncontrolled/poorly controlled
and moderately controlled whereas a cut-off �22 distin-
guished between moderately and completely controlled
asthma.

Medication

Overall, 1050 (96.3%) patients were having treatment for
asthma. Of these, 957 (87.8%) patients were having con-
troller medication such as inhaled steroids as medication
for asthma (Table 1): a fixed combination, containing ICS
and a long-acting �2-agonist, was being received by 749
(78.5%) patients. ICS monotherapy was received by 122
(12.8%) patients and 104 (10.9%) were receiving long-
acting �2-agonist monotherapy. Leukotriene receptor
antagonists were being received by 166 (17.4%) patients.
‘Other medication’ such as tiotropium, oral steroids, anti-
histamines, anti-IgEs or theophylline were used in 57
(5.9%) patients; 848 (77.8%) patients were reported to

Table 2. Asthma control measured by the total score of the ACT in comparison to asthma control measured by the GINA classification.

ACT

Total Completely controlled Somewhat controlled Not controlled/poorly controlled

n (%) n (%) n (%) n (%)

Total 1076 (100) 124 (11.5) 482 (44.8) 470 (43.7)
GINA Controlled 290 (27) 107 (36.9) 176 (60.7) 7 (2.4)

Partly controlled 420 (39) 15 (3.6) 269 (64) 136 (32.4)
Uncontrolled 366 (34) 2 (0.5) 37 (10.1) 327 (89.4)

GINA¼ Global Initiative for Asthma; ACT¼ Asthma Control Test.

Table 1. Overall patient characteristics.

Mean/n SD/%

Age (years) 48.1 �18.6
BMI (kg/m2) 25.44 �5.11
Gender

Female 540 (49.5)
Male 551 (50.5)

Smoker 322 (29.9)
Exacerbation 587 (56.7)
Treatment

Controller medication 957 (87.8)
Reliever medication 848 (77.8)
No medication at all 38 (3.5)

Data are presented as mean� standard deviation or n (%). BMI¼ body
mass index.
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receive reliever medication such as short acting �2-agonist
and 38 (3.5%) patients were reported to use no medication
at all.

Of 292 patients assessed by GINA guidelines as having
‘controlled’ asthma, 269 (92.1%) received controller med-
ication and of 372 patients classified as having ‘uncon-
trolled/poorly controlled’ asthma 313 (84.1%) received
controller medication. On the other hand 204 (69.8%)
patients with ‘controlled’ asthma and 323 (86.8%) patients
with ‘uncontrolled’ asthma received reliever medication
(Table 3).

After asthma control was assessed at the practitioner’s
office 509 (46.8%) patients received a change of their cur-
rent asthma treatment. Of those 509 patients 58.9% had
‘uncontrolled’ asthma, 36.3% had ‘partly controlled’
asthma and 4.7% had ‘completely controlled’ asthma.
Change in dose of medication was performed in 264
(51.9%), change in medication in 91 (17.9%), add-on
therapy in 210 (41.1%) and medication stop in 20
(3.9%) of all patients receiving treatment change
(Table 4).

Factors associated with asthma control

In the multinomial logistic analysis the following param-
eters were associated with GINA-classified ‘partly con-
trolled’ asthma: presence of exacerbations, switch of
therapy and smoking. While presence of exacerbations,
use of reliever medication, switch of therapy, adding med-
ication and smoking increased the probability of being
classified as having ‘uncontrolled’ asthma.

Use of reliever medication and adding medication was
strongly associated with ‘uncontrolled’ asthma, patients
with presence of exacerbations had significantly higher

probability for both ‘partly controlled’ and ‘uncontrolled’
asthma. For smokers and patients with switch of therapy,
the probability for ‘uncontrolled’ asthma was 47 times
higher when switch of therapy was performed as shown
in Table 5. The use of controller medication and medica-
tion stop was associated with significantly lower probabil-
ity of uncontrolled asthma measured by GINA (Table 5).

Presence of exacerbation, use of reliever medication,
switch of therapy and smoking were associated with ‘mod-
erately controlled’ and ‘not controlled’ asthma measured
by the ACT. Only adding medication was associated with
‘not controlled’ asthma, so when medication was added the
probability of ‘completely controlled’ asthma was 11 times
lower. Uncontrolled asthma measured by the ACT was
negatively associated with only medication stop (Table 5).

Discussion

This cross-sectional survey carried out in Switzerland con-
firms good asthma control continues to remain rare, when
measured with both the ACT and the GINA classifica-
tion, despite that almost 90% of the surveyed patients
being reported to be using controller medication.
However, the validated ACT proves to be useful in every-
day practice as an objective measure for asthma control
according to GINA guidelines. We also found the ACT to
be a good screener for insufficient asthma control when
using a newly established cut-off point of �17. Moreover
we could confirm that smoking is an independent predic-
tor of poor asthma control in asthmatics seen by general
practitioners in Switzerland.

This survey reports on a representative patient popula-
tion recruited through both primary and specialist care

Table 3. Medication and asthma control according to GINA guidelines.

Total Controller medication Reliever medication No therapy

n (%) n (%) n (%) n (%)

Total 1090 (100) 957 (87.8) 848 (77.8) 38 (3.5)
Controlled 292 (26.8) 269 (92.1) 204 (69.8) 6 (2.1)
Partly controlled 426 (39.1) 375 (88.0) 321 (75.4) 15 (3.5)
Uncontrolled 372 (34.1) 313 (84.1) 323 (86.8) 17 (4.6)

Table 4. Change in therapy and asthma control (by GINA) for the surveyed patient population.

Total change of therapy Change in dose of medication Change in medication Add-on therapy Medication stop

n (%) n (%) n (%) n (%) n (%)

Total 509 (100) 264 (51.9) 91 (17.9) 210 (41.1) 20 (3)
Controlled 24 (4.7) 16 (6.1) 1 (1.1) 4 (1.9) 4 (20.0)
Partly controlled 185 (36.3) 98 (37.1) 34 (37.4) 64 (30.5) 7 (35.0)
Uncontrolled 300 (58.9) 150 (56.8) 56 (61.5) 142 (67.6) 9 (45.0)
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in Switzerland. Earlier, we reported that 57% of patients
were evaluated by their GP as having insufficient or poor
asthma control4. About five years later, it seems that the
proportion of patients with insufficient asthma control is
significantly smaller. In 1999 the AIRE study reported well
controlled asthma in only 5% of their 2800 patients and
therefore found a great number of patients with poor
asthma control11. Almost 12 years later, our findings of
34% uncontrolled asthma patients reflect the results of sev-
eral recent studies, which categorized more than 3012–14 of
their patients as having uncontrolled asthma according to
GINA guidelines. So the proportion of asthmatics with
poor asthma control remains highly prevalent and is con-
firmed when assessing asthma control with the ACT in a
standardized manner. For this study we asked practitioners
to recruit individuals with asthma aged 10 years and older
and used the ACT version for adults. This version of the
questionnaire has been validated in individuals of 12 years
and older. However the analyzed study sample consisted of
only 11 individuals that were younger than 12 years rep-
resenting only 1.1% of the total study population. The
distribution of these individuals among asthma control
status according to GINA was equal and excluding them

from the analysis would most likely not have changed the
results significantly.

Still when using a questionnaire to determine the level
of asthma control, an even larger population must be clas-
sified as having insufficient asthma control. In our survey,
470 out of 1093 subjects (44%) who had completed the
ACT questionnaire had an ACT score �19, the cut-off
point for uncontrolled asthma. These findings were
remarkably similar to those found by Thomas et al.14,
who included a large number of European and US
asthma patients. Other studies using the ACT to assess
control found yet higher numbers of uncontrolled
asthma, with results ranging from 55% in a web-based
study in the US15 to 56% in a most recent Asian study16

and up to 57% in European patients recruited over the
internet17.

Correlation between the ACT and GINA classification
of asthma control was modest. Sixty-five percent of the test
results were in accordance with each other, whereas in
85% of the non-matching results, the ACT underesti-
mated control according to GINA classification. Several
reasons may explain these discrepancies. Though similar
symptoms are being evaluated in both ratings, the ACT

Table 5. Multinomial logistic model for factors associated with asthma control with each parameter separately, measured by the ACT and the
GINA guidelines among different subgroups.

ACT Somewhat controlled asthma Not controlled or poorly controlled asthma

Individual factors
BMI 1.02 (0.98, 1.07) 1.03 (0.99, 1.07)
Exacerbation yes 2.14 (1.35, 3.38)** 8.34 (5.21, 13.4)***
FEV1/FVC 1.01 (0.95, 1.07) 0.99 (0.92, 1.06)
Controller medication 0.99 (0.53, 1.84) 0.79 (0.43, 1.47)
Reliever medication 1.48 (1.21, 2.8)** 3.49 (2.24, 5.43)***
No medication 0.92 (0.34, 2.54) 0.89 (0.32, 2.47)
Smoker 1.76 (1.05, 2.97)* 3.08 (1.84, 5.15)***

Treatment decision during doctor’s visit
Switch of therapy 2.58 (1.6, 5.1)*** 21.6 (12.1, 38.5)***
Change in dose of medication 0.6 (0.19, 1.84) 0.51 (0.17, 1.52)
Change in medication 2.55 (0.32, 20.4) 3.29 (0.43, 25.4)
Add-on 7.3 (0.93, 57.2) 11.4 (1.48, 87.5)*
Medication stop 0.41 (0.08, 2.11) 0.17 (0.03, 0.87)*

GINA Partly controlled asthma Uncontrolled asthma

Individual factors
BMI 0.99 (0.97, 1.01) 1.0 (0.99, 1.02)
Exacerbation yes 2.42 (1.75, 3.35)*** 8.97 (6.22, 12.9)***
FEV1/FVC 0.98 (0.94, 1.03) 0.97 (0.92, 1.03)
Controller medication 0.62 (0.37, 1.03) 0.45 (0.27, 0.75)**
Reliever medication 1.31 (0.94, 1.83) 2.84 (1.92, 4.2)***
No medication 1.97 (0.77, 5.06 2.28 (0.89, 5.86)
Smoker 2.67 (1.84, 3.86)*** 2.74 (1.88, 4.0)***

Treatment decision during doctor’s visit
Switch of therapy 8.57 (5.41, 13.6)*** 47 (28.8, 76.8)***
Change in dose of medication 0.56 (0.23, 1.38) 0.5 (0.21, 1.21)
Change in medication 5.18 (0.68, 39.6) 5.28 (0.7, 39.9)
Add-on 2.62 (0.86, 8.0) 4.47 (1.49, 13.38)**
Medication stop 0.2 (0.05, 0.73)* 0.15 (0.04, 0.55)**

GINA¼ Global Initiative for Asthma; ACT¼ Asthma Control Test; BMI¼ body mass index; FEV1¼ forced expiratory volume in one second;
FVC¼ forced vital capacity; Add-on¼ step up in medication performed. Data are expressed as odds ratio with their 95% confidence intervals.
*p50.05; **p50.01; ***p50.001.
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uses specific questions listing explicit symptoms to evalu-
ate asthma control (for example: ‘‘. . . how much of the
time did your asthma keep you from getting as much
done at work, school or at home?’’10), while GINA plainly
itemises less-specific symptoms without forming any ques-
tions (namely, ‘‘limitations of activities’’3). Forming those
questions in a conversation with a patient is up to the
individual physician, which could lead to different inter-
pretations of the questions by each patient depending on
the phrasing used by the physician. Also variability in
grading the item contents may cause some discrepancies
and is prone to observer bias. Currently there is no gold
standard for measuring asthma control, but the ACT is a
validated measure whereas GINA classification is a work-
ing definition for which validity data is still missing8.

The two measures do not refer to the same time frame,
which could give yet another explanation for the less than
perfect correlation. Besides measuring frequencies of symp-
toms, the GINA classification uses no defined time hori-
zon whatsoever, hence it can be used to assess short- or
long-term asthma control. In general for instruments mea-
suring asthma control a short recall period (2–4 weeks) is
recommended because detailed patient recall of asthma
symptoms decreases over time18. Therefore, the ACT fits
these criteria more precisely, since it was developed for
assessing short-term asthma control with all 5 questions
in the questionnaire referring to events of the preceding
four weeks. Studies using similar methods to the ones we
used to evaluate the correlation of the ACT and the GINA
classification are rare. Still Lai et al.16 recently found sig-
nificant but lower (0.442) correlation between the ACT
scores and a GINA-derived control index, whereas
Thomas et al. found moderate agreement between the
ACT and GINA derived asthma control status14 and
found the ACT to be useful in predicting GINA-defined
partly controlled/uncontrolled asthma.

When considering asthma control according to GINA
criteria as reference standard, we could establish ACT cut-
off points in our survey population of �17 for uncon-
trolled, 18–23 for partly controlled and �24 for controlled
asthma respectively. These differ from some of those found
in other recent studies10,19–21. In general, a lower cut-off
score leads to lower sensitivity and higher specificity.
Taking these findings into consideration, a cut-off point
of �17 is a good screener for uncontrolled asthma in
patients treated by practitioners in Switzerland. While in
other studies the receiver operating characteristic curve
was used, we used regularized discriminant analysis to
establish cut-off values. Either way, screening uncontrolled
asthma is important, because control of asthma can be
achieved in the majority of uncontrolled patients22 and
achievement of asthma control is associated with improve-
ment in quality of life23.

In our survey, we found that asthma patients on con-
troller medication, such as inhaled corticosteroids, were

more likely to have controlled asthma, and patients suffer-
ing from insufficient asthma control were more often using
reliever medication but less ICS. These findings can be
explained by the fact that asthma is characterized by
chronic inflammation and inhaled glucocorticosteroids
are presently the most effective anti-inflammatory drugs
in asthma8. Almost 90% of asthma patients in this survey
were treated with some sort of controller medication;
unfortunately, 10.9% of these used long-acting �2-agonists
as monotherapy, which is not according to GINA guide-
lines and might lead to ineffective treatment. However the
proportion of patients receiving controller medication has
increased since Leuppi and colleagues4 performed their
survey in Swiss asthma patients in 2004/2005, in which
they reported only 70% of all asthma patients to use con-
troller medication. Moreover, they found 7.8% asthmatic
patients who did not receive any asthma treatment at all,
while we only found 3.5% in the current survey. A reason
for this yet small amount of well controlled asthmatics may
also lie in noncompliance with treatment, since controlled
asthma is reported to be positively associated with compli-
ance to therapy8,24,25. It has been estimated that up to 50%
of adult or paediatric patients with chronic obstructive
lung disease in Europe are unable to use their inhaler
devices correctly which most likely affect treatment com-
pliance, efficacy and the patients’ asthma management
plan26. Furthermore, several studies show that patients
overestimate their asthma control4,6,20. So patients’ over-
estimation of asthma control, and therefore possible
unawareness of symptoms of the underlying asthma sever-
ity, may lead to poor compliance with treatment. This
indicates that if physicians educate their patients thor-
oughly about asthma management and develop a good
patient–clinician partnership, the ACT may not only be
useful in a primary care setting but also help patients to
self-monitor their asthma control in order to accomplish
effective treatment hence good asthma control and a
better quality of life.

The GINA guidelines recommend to ‘step up treat-
ment’ if uncontrolled asthma is found and to ‘consider
stepping up treatment’ if partly controlled asthma is mea-
sured8. In the current survey primary care physicians seem
to follow these recommendations. In almost 80% of the
patients with uncontrolled asthma according to GINA,
and in 42% of the patients with partly controlled
asthma, therapy was changed. Mainly add-on therapy or
changes in dose of medication were performed. Because
no follow-up visit was made, long-term improvement of
asthma control in those patients remains unknown.
Bateman et al.22 and de Marco et al.24 report guideline-
defined asthma control can be achieved in the majority of
patients by adjusting treatment to the level of control.

Our survey has found several factors, such as presence of
exacerbation, use of reliever medication, switch of therapy
and add-on therapy, to be associated with uncontrolled
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asthma according to both GINA classification and ACT
rating. Little comparable data was found; nevertheless our
findings seem logical. Presence of exacerbation and use of
reliever medication are associated with severe asthma and
poor asthma control, switch of therapy and adding medi-
cation are part of the GINA treatment guidelines when
uncontrolled asthma is found.

Thirty percent of all asthma patients observed in this
survey were smokers. This is consistent with the findings of
the recent Swiss asthma study carried out by Leuppi et al.
(30%)4. In agreement with several previous reports27–30,
we found significantly more uncontrolled asthma in smo-
kers than in non-smokers. This indicates that smoking may
lead to poor asthma control. Several reasons for this cir-
cumstance have been discussed in earlier studies, e.g. the
difficult differentiability of asthma in smokers from
smoking-associated COPD31. In this survey, we tried to
minimize that factor by recruiting patients with physi-
cian-diagnosed asthma. There is also evidence that smok-
ing impairs the effectiveness of treatment with ICS32,33.

Reasons for this might be that cigarette smoke increases
airway inflammations34 and moreover induces neutrophil
inflammatory reactions35,36, which are less sensitive to
corticosteroids than eosinophil inflammatory reactions,
typically found in asthma patients. But smokers do not
only have their symptoms more inadequately controlled,
they also show greater utilization of health care
resources29. Therefore, it is important for physicians to
recommend smoking cessation to asthma patients, as it
has been reported that quitting smoking improves
asthma symptoms37 and leads to significantly better
asthma control38.

Numerous studies also identified high body mass index
(BMI) to be associated with asthma39,40 and moreover
with poorly controlled asthma28,30. Though, in our
survey, higher BMI tended to be associated with uncon-
trolled asthma, these associations may be explained by
mechanical factors such as decreased functional residual
capacity (FRC) in obese patients41, or obesity-mediated
systemic inflammation through increase in proinflamma-
tory adipokines (cytokine) and leptin (adipose derived
hormone)42,43.

Our findings suggest that physicians should still adhere
to GINA guidelines when assessing asthma control as
these guidelines are updated regularly and are considered
standard of care in most countries. Correlation between
ACT and GINA control classes were only moderate and in
those misclassified the ACT is often underestimating
asthma control status according to GINA.

The ACT is a short questionnaire that is easy to admin-
ister and allows neutral and somewhat more unbiased
assessment of asthma control status. It can be administered
at home and the scores recorded in a diary can provide
useful information about the asthma status going further
than the last 4 weeks. It is possible that patients can be

assisted by technical personnel when they are unable to
read and fill in the questionnaire and this should be done
prior to performing spirometry. With this approach physi-
cians will already have information about current asthma
status and lung function when they are speaking to
patients and thus will allow more time to discuss other
often neglected points such as smoking cessation and
re-instruction of inhalation technique.

Conclusions

Even though proportions of individuals with uncontrolled
asthma in Switzerland are decreasing, asthma control
remains insufficient in a large number of patients, despite
prescription of regular controller medication. In Swiss
asthma patients treated in an outpatient setting the
ACT questionnaire shows high correlation with asthma
control status according to GINA guidelines and therefore
the ACT can be considered a useful and objective tool in
everyday practice of primary care physicians in order to
monitor control and adjust treatment.

Transparency
Declaration of funding
This survey was supported by GSK (Switzerland).

Declaration of financial/other relationships
D.M. and J.D.L. have disclosed that they have received a fee for
speaking at a conference and for consulting from GSK
(Switzerland). E.N. and P.N.C. have disclosed that they have
no relevant financial relationships. A.S., M.N. and M.A. have
disclosed that they are employed by GSK (Switzerland).

CMRO peer reviewers on this manuscript have disclosed that
they have no relevant financial relationships.

References
1. Masoli M, Fabian D, Holt S, et al. The global burden of asthma: execu-

tive summary of the GINA Dissemination Committee report. Allergy 2004;

59:469-78

2. Leuenberger P, Kunzli N, Ackermann-Liebrich U, et al. [Swiss Study on Air

Pollution and Lung Diseases in Adults (SAPALDIA)]. Schweiz Med Wochenschr

1998;128:150-61

3. GINA – Global Initiative for Asthma. 2008. Available at: www.ginasthma.com

[Last accessed December 2009]

4. Leuppi JD, Steurer-Stey C, Peter M, et al. Asthma control in Switzerland: a

general practitioner based survey. Curr Med Res Opin 2006;22:2159-66

5. Moeller A, Steurer-Stey C, Suter H, et al. Disease control in asthmatic chil-

dren seen in private practice in Switzerland. Curr Med Res Opin 2006;

22:1295-306

6. Pinto Pereira LM, Boodoo S, Dindial KA, et al. Evaluation of asthma control

using patient based measures and peak expiratory flow rate. West Indian Med J

2009;58:214-18

Current Medical Research & Opinion Volume 27, Number 12 December 2011

! 2011 Informa UK Ltd www.cmrojournal.com Asthma control in Switzerland Miedinger et al. 2307



7. van den Berg NJ, of ten Have WH, Nagelkerke AF, et al. What general prac-

titioners and paediatricians think about their patients’ asthma. Patient Educ

Couns 2005;59:182-5

8. Bateman ED, Hurd SS, Barnes PJ, et al. Global strategy for asthma manage-

ment and prevention: GINA executive summary. Eur Respir J 2008;

31:143-78

9. Leuppi JD, Salzberg M, Meyer L, et al. An individualized, adjustable mainte-

nance regimen of budesonide/formoterol provides effective asthma symptom

control at a lower overall dose than fixed dosing. Swiss Med Wkly 2003;

133:302-9

10. Nathan RA, Sorkness CA, Kosinski M, et al. Development of the asthma

control test: a survey for assessing asthma control. J Allergy Clin Immunol

2004;113:59-65

11. Rabe KF, Vermeire PA, Soriano JB, et al. Clinical management of asthma in

1999: the Asthma Insights and Reality in Europe (AIRE) study. Eur Respir J

2000;16:802-7

12. Cazzoletti L, Marcon A, Janson C, et al. Asthma control in Europe: a real-world

evaluation based on an international population-based study. J Allergy Clin

Immunol 2007;120:1360-7

13. Ko FW, Leung TF, Hui DS, et al. Asthma Control Test correlates well with

the treatment decisions made by asthma specialists. Respirology 2009;

14:559-66

14. Thomas M, Kay S, Pike J, et al. The Asthma Control Test (ACT) as a predictor

of GINA guideline-defined asthma control: analysis of a multinational cross-

sectional survey. Prim Care Respir J 2009;18:41-9

15. Peters SP, Jones CA, Haselkorn T, et al. Real-world Evaluation of Asthma

Control and Treatment (REACT): findings from a national web-based survey.

J Allergy Clin Immunol 2007;119:1454-61

16. Lai CK, Ko FW, Bhome A, et al. Relationship between asthma control status,

the Asthma Control Test and urgent health-care utilization in Asia. Respirology

2011;16:688-97

17. Demoly P, Gueron B, Annunziata K, et al. Update on asthma control

in five European countries: results of a 2008 survey. Eur Respir Rev

2010;19:150-7

18. Expert Panel Report 3 (EPR-3): guidelines for the diagnosis and management

of asthma – summary report 2007. J Allergy Clin Immunol 2007;

120(5 Suppl):S94-138

19. Schatz M, Sorkness CA, Li JT, et al. Asthma Control Test: reliability, validity,

and responsiveness in patients not previously followed by asthma specialists.

J Allergy Clin Immunol 2006;117:549-56

20. Zhou X, Ding FM, Lin JT, et al. Validity of asthma control test for

asthma control assessment in Chinese primary care settings. Chest 2009;

135:904-10

21. Alvarez-Gutierrez FJ, Medina-Gallardo JF, Perez-Navarro P, et al.

[Comparison of the Asthma Control Test (ACT) with lung function, levels of

exhaled nitric oxide and control according to the Global Initiative for Asthma

(GINA)]. Arch Bronconeumol 2010;46:370-7

22. Bateman ED, Boushey HA, Bousquet J, et al. Can guideline-defined asthma

control be achieved? The Gaining Optimal Asthma ControL study. Am J Respir

Crit Care Med 2004;170:836-44

23. Bateman ED, Frith LF, Braunstein GL. Achieving guideline-based asthma

control: does the patient benefit? Eur Respir J 2002;20:588-95

24. de Marco R, Cazzoletti L, Cerveri I, et al. Are the asthma guideline goals

achieved in daily practice? A population-based study on treatment adequacy

and the control of asthma. Int Arch Allergy Immunol 2005;138:225-34

25. Taegtmeyer AB, Steurer-Stey C, Price DB, et al. Predictors of asthma control

in everyday clinical practice in Switzerland. Curr Med Res Opin 2009;

25:2549-55

26. Crompton GK, Barnes PJ, Broeders M, et al. The need to improve inhalation

technique in Europe: a report from the Aerosol Drug Management

Improvement Team. Respir Med 2006;100:1479-94

27. Diez Jde M, Barcina C, Munoz M, et al. Control of persistent asthma in Spain:

associated factors. J Asthma 2008;45:740-6

28. Laforest L, Van Ganse E, Devouassoux G, et al. Influence of patients’ char-

acteristics and disease management on asthma control. J Allergy Clin

Immunol 2006;117:1404-10

29. Ng TP, Lim TK, Abisheganaden J, et al. Factors associated with acute health

care use in a national adult asthma management program. Ann Allergy

Asthma Immunol 2006;97:784-93

30. Schatz M, Mosen DM, Kosinski M, et al. Predictors of asthma control in a

random sample of asthmatic patients. J Asthma 2007;44:341-5

31. Dima E, Rovina N, Gerassimou C, et al. Pulmonary function tests, sputum

induction, and bronchial provocation tests: diagnostic tools in the challenge of

distinguishing asthma and COPD phenotypes in clinical practice. Int J Chron

Obstruct Pulmon Dis 2010;5:287-96

32. Chalmers GW, Macleod KJ, Little SA, et al. Influence of cigarette smoking on

inhaled corticosteroid treatment in mild asthma. Thorax 2002;57:226-30

33. Tomlinson JE, McMahon AD, Chaudhuri R, et al. Efficacy of low and high dose

inhaled corticosteroid in smokers versus non-smokers with mild asthma.

Thorax 2005;60:282-7

34. Yang SR, Chida AS, Bauter MR, et al. Cigarette smoke induces proinflamma-

tory cytokine release by activation of NF-kappaB and posttranslational mod-

ifications of histone deacetylase in macrophages. Am J Physiol Lung Cell Mol

Physiol 2006;291:L46-57

35. Ludwig PW, Schwartz BA, Hoidal JR, et al. Cigarette smoking causes accu-

mulation of polymorphonuclear leukocytes in alveolar septum. Am Rev Respir

Dis 1985;131:828-30

36. Saetta M, Turato G, Maestrelli P, et al. Cellular and structural bases of chronic

obstructive pulmonary disease. Am J Respir Crit Care Med 2001;163:1304-9

37. McLeish AC, Zvolensky MJ. Asthma and cigarette smoking: a review of the

empirical literature. J Asthma 2010;47:345-61

38. Chaudhuri R, Livingston E, McMahon AD, et al. Effects of smoking cessation

on lung function and airway inflammation in smokers with asthma. Am J

Respir Crit Care Med 2006;174:127-33

39. Beuther DA, Sutherland ER. Overweight, obesity, and incident asthma: a

meta-analysis of prospective epidemiologic studies. Am J Respir Crit Care

Med 2007;175:661-6

40. Taylor B, Mannino D, Brown C, et al. Body mass index and asthma severity in

the National Asthma Survey. Thorax 2008;63:14-20

41. Naimark A, Cherniack RM. Compliance of the respiratory system and its

components in health and obesity. J Appl Physiol 1960;15:377-82

42. Fantuzzi G. Adipose tissue, adipokines, and inflammation. J Allergy Clin

Immunol 2005;115:911-9; quiz 20

43. Shore SA. Obesity and asthma: possible mechanisms. J Allergy Clin Immunol

2008;121:1087-93; quiz 94-5

Current Medical Research & Opinion Volume 27, Number 12 December 2011

2308 Asthma control in Switzerland Miedinger et al. www.cmrojournal.com ! 2011 Informa UK Ltd


