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Abstract

Background. The goal of asthma treatment is to achieve and maintain control of the disease.

Objective. To assess validity and reliability of Asthma Control TestTM (ACT) as a patient-based
tool for quantifying the control of the disease in the subjects with persistent asthma.

Methods. A cross-sectional study including 396 subjects with persistent asthma drown from
a population of treated patients was performed. Evaluation of the examined subjects included
completion of the ACT, spirometry, and asthma specialist rating of control.

Results. The mean derived ACT score in all study subjects was 19.2±3.3. Prevalence of the
study subjects with totally controlled (TC), well-controlled (WC) and not well-controlled (NWC)
asthma by derived ACT score was 9.1%, 43.2% and 47.7%, respectively. Results from the
spirometry showed that in 45% of the study subjects FEV1 value was less than 80%.
Prevalence of the study subjects with TC, WC and NWC asthma by asthma specialist rating
was 8.1%, 41.1% and 50.7%, respectively. A strong correlation between the derived ACT
scores and asthma specialist rating of control was observed (r = 0.51, P = 0.000).

Conclusion. Our data confirm the usefulness of the ACT as a valid and reliable screening
tool for asthma control.

Introduction
According to the actual Global Initiative for

Asthma (GINA) guidelines, the goal of asthma treatment
is to achieve and maintain clinical control and it can be
reached in a majority of patients with a pharmacological
intervention strategy developed in partnership between
the patient/family and the doctor. Each patient is
assigned to one of five “treatment steps” depending on
their current level of control and treatment is adjusted
in a continuous cycle driven by changes in their
asthma control status which involves assessing of
asthma control, treating to reach control and monitoring
to maintain control (1).

Despite the existence of the treatment
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guidelines and the availability of asthma medication
that could effectively treat the disease, actual studies
indicate that many patients with asthma continue to be
not well-controlled and are at risk for acute exacerbation
resulting in missed work or school, increased use of
health care services, and reduced quality of life (2).
Furthermore, many studies indicate that the level of
asthma control is often overestimated by both patients
and physicians suggesting that asthma treatment
guidelines alone are not enough to ensure the proper
assessment of asthma control (3, 4).

The control of asthma is a complex construct
in which many factors play a role. The assessment of
individual asthma end points alone, such is lung
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function, usually overestimates the level of control
achieved (4). Furthermore, such limited end points
may not reflect what is important to the patient, whose
quality of life is more dependent on the overall impact
of the disease rather than on a single measure.
Recently, several investigators developed patient-based
tools that quantify clinical asthma control, such as
Asthma Control TestTM (ACT), Asthma Control
Questionnaire (ACQ), and Asthma Therapy
Assessment Questionnaire (ATAQ) (2, 5, 6). Asthma
Control Scoring System (ACSS) (7) is a tool for
quantifying the asthma control that assesses clinical,
physiological, and inflammatory parameters and
provides a total percentage score as an average of the
three component scores.

In the present study we assessed the validity
and reliability of the ACT  as a patient-based tool for
quantifying the asthma control by comparison of its
results with results of the asthma specialist rating of
the disease control.

Methods

Study design

A cross-sectional study was carried out at the
Institute for Occupational Health of R. Macedonia,
Skopje-WHO Collaborative Center and GA2LEN
Collaborating Center from March 2008 to January
2009.

Inclusion criteria were diagnosis of persistent
asthma, age over 18 years, no asthma exacerbation
and no respiratory comorbidities. Evaluation of the
examined subjects included completion of a
questionnaire, lung function testing, and asthma
specialist rating of control.

Sample

Examined group included 396 subjects with
persistent asthma, 177 males and 219 females, aged
19 to 64 years, mean age 38.4 ± 13.8 years. All
subjects were drown from a population of treated
patients with diagnosed asthma for at least 1 year.
Classification of the disease severity in the patients
was determined according to the actual GINA
recommendations (1). All participants gave their
consent before entering the study.

Questionnaire

The ACT was used in the study with permission
and under conditions of GlaxoSmithKLine, Respiratory

Centre of Excellence. All patients completed the
questionnaire which consisted 5 original ACT items (2)
translated in Macedonian:

Q1 In the past 4 weeks, how much of the time did
your asthma keep you from getting as much done
at work, school or home?

Q2 During the past 4 weeks, how often have you
had shortness of breath?

Q3 During the past 4 weeks, how often did your
asthma symptoms (wheezing, coughing, shortness
of breath, chest tightness or pain) wake up at night
earlier than usual in the morning?

Q4 During the past 4 weeks, have you used your
rescue inhaler or nebulizer medication (such as
salbutamol)?

Q5 How would you rate your asthma control during
the past 4 weeks?

Each question had score ranging from 1 to 5.
The patients had to circle the appropriate score for
each question. ACT score was derived as a sum of the
scores for each response. According to the derived
ACT score the level of asthma control was categorized
as not well-controlled (ACT score less than 20), well-
controlled (ACT score 20-24) and totally (or completely)
controlled (ACT score 25). In addition, not-well controlled
asthma should be subdivided into partly controlled
(ACT score 18-19) and uncontrolled asthma (ACT
score equal or less than 17).

A month of totally controlled asthma is defined
as none of the following: limited activities at work,
school or home, daytime shortness of breath, night-
time or earlier in the morning awakenings caused by
asthma symptoms, use of rescue medication (such as
salbutamol) and any level of disease control by the
patient’s opinion except completely controlled . To
have a month of well-controlled asthma, a patient has
to meet at least one of the following criteria: limited
work, school or home activities for a little of the time,
shortness of breath once or twice a week, asthma
symptoms interfering with sleep once or twice a week,
use of rescue medication once a week or less and well
controlled disease by patient’s opinion. Patients whose
asthma does not meet the criteria for well-controlled
asthma are considered to have not well-controlled
asthma.

Lung function testing

Spirometry, including measures of forced vital
capacity (FVC), forced expiratory volume in one second
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(FEV
1
), FEV

1
/FVC ratio, maximal expiratory flow at

75%, 50 %, 25%, and 25-75% of FVC (MEF
75

, MEF
50

,
MEF

25
 and MEF

25-75
, respectively), was performed in all

patients using spirometer Ganshorn SanoScope LF8
(Ganshorn Medizin Electronic GmbH, Germany) with
recording the best result from three measurements the
values of FEV1 of which were within 5% of each other.
The results were expressed as percentages of the
predicted values, according to the European Community
for Coal and Steel (ECCS) norms (8). According to the
actual FEV

1 
value, the patients were categorized into

4 groups (FEV
1
 value equal or less than 59%, 60-79%,

80-99%, and equal or more than 100%).

Asthma specialist work-up

After questionnaire completion and lung
function testing, each patient was interviewed by
asthma specialist who was blinded to the results of the
ACT. The level of asthma control was rated on a 3-point
scale ranging from “not well-controlled”, “well-controlled”
to “totally controlled”. The specialist rating was based
on how well the goals of asthma management were
being met, as outlined in the GINA guidelines and as
determined from patient history, physical examination
and FEV

1
 value.

Statistical analysis

Continuous variables were expressed as mean
values with standard deviation (SD), whereas the
nominal variables as numbers and percentages. Chi-
square test was used for testing association between
the derived ACT scores and the asthma specialist
ratings of control and sex, age, and smoking status.
Pearson correlation coefficients were calculated
between ACT scores and asthma specialist ratings. A
P-value less than 0.05 was considered as statistically
significant. Statistical analysis was performed using
the Statistical Package for the Social Sciences (SPSS)
version 11.0 for Windows.

Results
Demographic characteristics of the study

subjects are given in Table1.

The mean derived ACT score in all study
subjects was 19.5 ± 3.3, ranging from 12 to 25.
Distribution of the study subjects by derived ACT score
is shown Figure 1.

Table 1: Demographics of the study subjects.

Data are presented as n, mean ± SD, or n (%).

Figure 1: Distribution of the study subjects by level of the asthma
control: totally controlled (TC, ACT score 25) 9.1%; well-
controlled (WC, ACT score 20-24) 43.2%; not well-controlled
(NWC, ACT score less than 20) 47.8%.

Derived ACT score indicating partly controlled
asthma was obtained  in 54.3% of the study subjects
with not well-controlled asthma (25.7% of the whole
study population), whereas the prevalence of
uncontrolled asthma in the category of not well-
controlled asthma was 45.6% (21.9% of the whole
study population) (Figure 2).

Figure 2: Distribution of the study subjects with not well-
controlled asthma: partly controlled asthma (ACT score 18-19)
54.3%; uncontrolled asthma (ACT score equal or less than 17)
45.6%.

The mean scores of appropriate ACT items
were similar varying from 3.7 for Q4 to 4.1 for Q5 (Figure
3).

There was no significant association between
the derived ACT score and sex, age, duration of the
disease or smoking status.
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Results from the lung function measurements showed
that in 45% of the study subjects FEV

1
 value was less

than 80%, whereas in around 14% it was less than
60% (Figure 4).

There was no significant association between
the asthma specialist rate of control and sex, age,
duration of the disease or smoking status.

The correlation observed between the derived
ACT scores and asthma specialist rating of control
was strong (r = 0.51, P = 0.000).

Discussion
Asthma is a common life-long chronic

inflammatory disorder of the airways that affects children
and adults of all ages with an increasing prevalence in
many countries in the world. The prevalence of asthma
in Western Europe ranges from 3.9% in Germany to
10.9% in the UK (9). The substantial morbidity is
associated with a large economic burden that is
particularly substantial in developing countries with
limited healthcare resources and consecutive difficulties
in implementation of the new healthcare initiatives (10).
The results from the survey carried out in R. Macedonia
in 2003 showed asthma prevalence of 5.4%, which
translated to approximately 100,000 affected subjects.
The monthly cost for chronic treatment of asthma in
adults and children aged over 5 years ranged from € 30
to € 110 per patient, the sum which was partly covered
by the Health Insurance Fund (11). This is a serious
socioeconomic problem, taking into account that
average monthly net-wage paid per employee in R.
Macedonia in August 2006 was approximately € 225,
whereas the unemployment rate was 36.1% (12).

The largest contributors to healthcare costs
associated with asthma are prescription medications
(28-68% of costs) and hospitalizations (8-48%) (13,
14). Results of many studies indicate considerable
increase of the healthcare costs if the disease is poorly
controlled (15-17). According from the Sullivan et al
(18), uncontrolled patients incur more than double the
healthcare and associated costs than those who are
controlled. Actual epidemiologic evidence shows that
six of seven European asthmatic adults using inhaled
corticosteroids in the past year did not achieve good
disease control (19). On the other hand, Calfee et al.,
2006 (20) report that patients with asthma who feel in
control of the condition show improved asthma-related
health, less severe attacks, and are less likely to be
hospitalized for asthma. Furthermore, results from the
Gaining Optimal Asthma controL (GOAL) study (21)
show that most patients achieving guideline-defined
control can maintain at least a similar level of control
with regular, stable dosing, with little likelihood of
losing control.

Figure 3: Mean scores of appropriate ACT items: Q1 3.9± 0.5;
Q2 4.0 ± 0.4; Q3 3.8 ± 0.5; Q4 3.7 ± 0.6; Q5 4.1 ± 0.4.  Q: question.

Figure 4: Distribution of the patients by FEV
1
 value: FEV

1
 value

less than 59% was measured in 14.2%, FEV
1
 value 60-79% in

30.7%, FEV
1
 value 80-99% in 44.8%, and FEV

1
 value more than

99% in 10.3% of the study subjects. FEV
1
: forced expiratory

volume in 1 second.

Distribution of the study subjects by asthma
specialist rating is shown Figure 5.

Figure 5: Distribution of the study subjects by asthma specialist
rating of control: totally controlled (TC) 8.1%; well-controlled
(WC) 41.1%; not well-controlled (NWC) 50.7%.
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In the present study we evaluated validity and
reliability of ACT in assessment of the clinical asthma
control. Examined group included subjects with
persistent asthma drown from a population with
diagnosed asthma for at least 1 year. Assessment of
the disease control in the examined group included
self-assessment by completion of the ACT and asthma
specialist rating of control. The demographic data of
the examined subjects showed a large proportion of
daily smokers and a low proportion of ex-smokers that
was similar to the results of our previous study (11).

According to the derived ACT score,
approximately a half of the sample had asthma that
was not well-controlled. In a survey assessing the level
of asthma control by ACT among subjects with treated
asthma in five European countries, Desfougeres et al.,
2007 (22) reported similar prevalence of subjects with
not well-controlled asthma in whole study population
(55%) ranging from 45% in the subjects with asthma in
the United Kingdom and Spain to 72% in the subjects
with asthma in Germany. They concluded that despite
the level of asthma control had improved since earlier
studies, e.g. Asthma Insights and Reality in Europe
(AIRE) survey, the majority of patients still remain not
well-controlled. High percentage of subjects with not
well-controlled asthma was reported by Vervloet et al.,
2006 (23) in the study that assessed asthma control in
a large study sample of subjects with asthma from
seven European countries. The findings from this study
indicated that the prevalence of patients with derived
ACT score > 20 was higher among patients with mild
persistent asthma than in the patients with moderate
and severe persistent asthma. On the other hand,
Shirai et al., 2008 (24) reported a high percentage of
subjects with total control of asthma (42.8%) in the
study that assessed the level of asthma control by ACT
in a small study sample of Japanese subjects with
asthma.According to the asthma specialist rating,
approximately a half of the study subjects had asthma
that was not well-controlled. We observed strong
degree of concordance between the derived ACT scores
and asthma specialist rating of control, which is
consistent with the findings observed in other studies
(25-28). Our findings confirm that ACT provides a more
simplified assessment of control by not requiring FEV

1

(taking into account that many patients are managed
in settings in which FEV

1 
is not available) and by

providing a meaningful and easy to use scoring method.

There were some limitations in our study,
which should be taken into account when interpreting
the results. First, as it was done in several cited
studies, the defined levels of control, although based
on the goals of treatment of GINA guidelines, are not

identical to the categories of “controlled”, “partly
controlled” and “uncontrolled” subsequently presented
in the actual version of the guidelines. However, the
categories are similar and the quantitative differences
in observations between the three control levels observed
in present study support the validity of such
classification. The second limitation of the study is a
relatively small size of the examined group compared
to similar studies that could have certain implications
on the data obtained and its interpretation.

In summary, our findings confirm that the ACT
is a valid, reliable and practicable tool for assessment
of clinical asthma control. We also emphasis the need
of wide use of the ACT among the patients with asthma
in R. Macedonia in order to identify the subjects with
poor disease control and to implement measures for its
improvement.

Acknowledgement
We would like to thank GlaxoSmithKline Export

Ltd. Representative Office Skopje for their help with
obtaining permission to use the Asthma Control Test
from Laboratoire GlaxoSmithKline, Respiratory Centre
of Excellence.

References
1. Global Strategy for Asthma Management and
Prevention, Global Initiative for Asthma (GINA) 2008.
Available from: http://www.ginasthma.org.

2. Nathan R, Sorkness CA, Kosinski M, Pharm D, Kosinski
M, Schatz M, Li TJ, Marcus P, Murray JJ, Pendegraft TB.
Development of the Asthma Control Test: A survey for
assessing asthma control. J Allergy Clin Immunol.
2004;113(1):59-65. doi:10.1016/j.jaci.2003.09.008
PMID:14713908

3. Bateman ED, Boushey HA, Bousquet J, Busse WW,
Clark TJH, Pauwels RA, Pedersen SE for the GOAL
Investigators Group. Can Guideline-defined Asthma
Control Can Be Achieved? The Gaining Optimal Asthma
Control Study. Am J Respir Crit Care Med.
2004;170(8):836-844. doi:10.1164/rccm.200401-033OC
PMID:15256389

4. Bateman ED, Bousquet J, Braunstein GL. Is overall
asthma control being achieved? A hypothesis-generating
study. Eur Respir J. 2001;17(4):589-595. doi:10.1183/
09031936.01.17405890 PMID:11401050

5. Juniper EF, Bousquet J, Abezt L, Bateman ED, the GOAL
Committee. Identifying “well-controlled” and “not well-
controlled” asthma using the Asthma Control
Questionnaire. Respir Med. 2006;100(4):616-621.
doi:10.1016/j.rmed.2005.08.012 PMID:16226443



6

Clinical Science

http://www.mjms.ukim.edu.mk

6. Vollmer WM, Markson LE, O’Connor E, Sanocki LL,
Fitterman L, Berger M, Buist AS. Association of asthma
control with health care utilization and quality of life. Am J
Respir Crit Care Med. 1999;160(5 pt 1):1647-1652.
PMID:10556135

7. Le Blanc A, Robichaud P, Lacasse Y, Boulet L-P.
Quantification of asthma control: validation of the Asthma
Control Scoring System. Allergy. 2007;62(2):120-125.
doi:10.1111/j.1398-9995.2006.01194.x PMID:17298419

8. Quajner PhH, ed. Standardization of Lung Function
Tests – 1993 Update. Report Working Party for the
European Community for Steel and Coal. Official
Statement of the European Rrespiratory Society. Eur
Rrespir J. 1993;16 Suppl:1-100.

9. Masoli M, Fabian D, Hot S, Beasley R. Global Burden of
Asthma. (Work commissioned by Global Initiative for
Asthma/GINA). Available from: wwwginasthma.com/
ReportItem.asp?11=2&12=2&intld=94. 2004.

10. Lai CKW, Kim Y-Y, Kuo S-H, Spencer M, Williams AE.
On behalf of the Asthma Insights and Reality in Asia
Pacific Steering Committee. Eur Respir Rev. 2006;15
(98):10-16. doi:10.1183/09059180.06.00009802

11. Minov J, Cvetanov V, Karadzinska-Bislimovska J, Ezova
N, Milkovska S, Risteska-Kuc S. Epidemiological
characteristics of bronchial asthma in R. Macedonia. Mak
Med Pregled. 2003;56:156.

12. Republic of Macedonia. State Statistical Office.
Available from: http://www.stat.gov.mk/english/
glavna_eng.asp.

13. Stevens CA, Turner D, Kuehni CE, Couriel JM,
Silverman M. The economic impact of preschool asthma
and wheeze. Eur Respir J. 2003;21(6):1000-1006.
doi:10.1183/09031936.03.00057002 PMID:12797495

14. Vermiere PA, Rabe KF, Soriano JB, Maier WC. Asthma
control and differences in management practices across
seven European countries. Respir Med. 2002;96(3):142-
149. doi:10.1053/rmed.2001.1241 PMID:11905548

15. Barnes PJ, Jonsson B, Klim JB. The costs of asthma.
Eur Respir J. 1996;9(4):636-642. doi:10.1183/
09031936.96.09040636 PMID:8726924

16. Van Ganse E, Laforest L, Pietri G, Boissel JP, Gormand
F, Ben-Joseph R, Ernst P.  Persistent asthma: disease
control, resource utilization and direct costs. Eur Respir
J. 2002;20(2):260-267. doi:10.1183/
09031936.02.02542001 PMID:12212953

17. Williams AE, Lloyd AC, Watson L, Rabe KF. Cost of
scheduled and unscheduled asthma management in
seven European Union countries. Eur Respir Rev.
2006;15(98):4-9. doi:10.1183/09059180.06.00009801

18. Sullivan SD, Rasouliyan L, Russo PA, Kamath T,
Chipps BE, for the TENOR Study Group. Extent, patterns,
and burden of uncontrolled disease in severe or difficult-
to-treat asthma. Allergy. 2007;62(2):126-133. doi:10.1111/
j.1398-9995.2006.01254.x PMID:17298420

19. Cazzoletti L, Marcon A, Janson C, Corsico A, Jarvis D,
Pin I, Accordini S, Almar E, Bugiani M, Carolei A, Cerveri I,
Duran-Tauleria E, Gislason D, Gulsvik A, Jõgi R, Marinoni
A, Martínez-Moratalla J, Vermeire P, de Marco R; Therapy
and Health Economics Group of the European
Community Respiratory Health Survey. Asthma control in
Europe: a real-world evaluation based on an international
population-based study. J Allergy Clin Immunol.
2007;120(6):1360-1367. doi:10.1016/j.jaci.2007.09.019
PMID:17981317

20. Calfee CS, Katz PP, Yelin EH, Iribarren C, Eisner MD.
The influence of percieved control of asthma on health
outcomes. Chest. 2006;130(5):1312-1318. doi:10.1378/
chest.130.5.1312 PMID:17099005

21. Bateman ED, Bousquet J, Busse WW, Clark TJH, Gul
N, Gibbs M, Pedersen S on behalf of the GOAL Steering
Committee and Investigators. Stability of asthma control
with regular treatment: an analysis of the Gaining Optimal
Asthma controL (GOAL) study. Allergy. 2008;63(7):932-
9 3 8 . d o i : 1 0 . 1111 / j . 1 3 9 8 - 9 9 9 5 . 2 0 0 8 . 0 1 7 2 4 . x
PMID:18588561

22. Desfougeres J-L, Sohier B, Freedman D, Annunziata
K, Lemoine A, Poterre M. Has asthma control improved
since AIRE? Results of a survey in 5 countries. Eur Respir
J. 2007;30(51):249s.

23. Vervloet D, Williams AE, Lloyd A, Clark TJH. Costs of
managing asthma as defined by a derived Asthma Control
TestTM score in seven European countries. Eur Respir
Rev. 2006;15(98):17-23. doi:10.1183/
09059180.06.00009803

24. Shirai T, Furuhashi K, Suda T, Chida K. Relationship
of the Asthma Control Test with pulmonary function and
exhaled nitric oxide. Ann Allergy Asthma Immunol.
2008;101(6):608-613. PMID:19119704

25. Schatz M, Li JT, Sorkness CA, Murray JJ, Nathan RA,
Marcus P, Kosinski M, Pendegraft TB. Responsiveness
of the Asthma Control TestTM (ACT) to changes in specialist
ratings of asthma control and FEV

1
. Am J Respir Crit Care

Med. 2004;169: A319.

26. Schatz M, Sorkness CA, Li JT, Marcus P, Murray JJ,
Nathan RA, Kosinski M, Pendergraft TB, Jhingran P.
Asthma Control Test: reliability, validity, and
responsiveness in patients not previously followed by
asthma specialists. J Allergy Clin Immunol.
2006;117(3):549-556. doi:10.1016/j.jaci.2006.01.011
PMID:16522452

27. Lababidi H, Hijaoui A, Zarzour M. Validation of the
Arabic version of the Asthma Control Test. Ann Thorac
Med. 2008;3(2):44-47. doi:10.4103/1817-1737.39635
PMID:19561904

28. Thomas M, Kay S, Pike J, Williams A, Rosenzweig JR,
Hillver EV, Price D. The Asthma Control Test as a predictor
of GINA guideline-defined asthma control: analysis of a
multinational cross-sectional surevy. Prim Care Respir
J. 2009;18(1):41-49. PMID:19240948


