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ARTICLE INFO  ABSTRACT 
 
 

The gold standard in assessing asthma control is the Global Initiative for Asthma (GINA) criteria. 
and because of the difficulties of access to pulmonary functions tests, The ACT has the added 
advantage that it does not require lung function assessment. The aim of this study is to assess 
asthma control through ACT score and GINA guideline, and to determine if the ACT can be as 
useful as the GINA-guidelines criteria in assessing asthma control in Iraq. Cross sectional study 
with comparing ACT vs. GINA guideline in control of asthma level. This study was conducted at 
Respiratory consultation unit of the Iraqi National center of early detection of Cancer, Baghdad-
Iraq, The study was conducted during the period from 1stNovember 2012 to 1stJuly 2013. A total 
of 71 adult asthmatic patients who were attended to the respiratory consultant unit were asked to 
participate and were enrolled in this study regardless their age or gender. Their asthma diagnosed 
and proved clinically by a combination of history, clinical finding In addition objective 
measurements using spirometry (FEV1) measured by the reversibility test which is defined as (an 
increment of>12% or 200 ml of FEV1 after 20 minutes of administration of inhaled short acting 
B2-agonist). There were 71 patients enrolled in this study, of them 66 (92.96%) had an ACT score 
of ≤ 19 and 5 patients (7.04%) had an ACT score of > 19, it had been found the number of male is 
( 27) and (26) (39.4%) out of them had an ACT<19and only (1) (20.0%) had ACT>19 and 
number of female is (44), (40) (60.6%) out of them had ACT<19 and (4) (80.0%) had ACT>19. 
No significant differences had been found in between those patients with ≤19 ACT score vs. those 
with > 19, regarding the age and gender, in both comparison P>0.05 it had been found that good 
agreement present between ACT and GINA, 92.9%.ACT agreed the GINA in (37 patients with 
uncontrolled asthma, 24 patients with partially controlled and 5 patients with controlled). ACT 
can served as an alternative diagnostic tool in assessing asthma control even without an aid of a 
spirometer or a peak flow meter. An ACT score of more than 19 can classify patient as controlled 
asthmatic while an ACT score < 19 can classify the patient as uncontrolled and partially 
controlled asthmatics. 
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INTRODUCTION 
 
Asthma has defied as "a chronic inflammatory disorder of the 
airways" (National Asthma Education and Prevention 
Program, 2007) However, this description omits the 
characteristic waxing and waning character of airflow 
obstruction in asthma.  
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A more useful definition would combine the central roles of 
inflammation and bronchial hyper responsiveness with the 
characteristic clinical symptoms. As an example, asthma may 
be defined as “a common chronic disorder of the airways that 
is complex and characterized by variable and recurring 
symptoms, airflow obstruction, bronchial hyper 
responsiveness, and an underlying inflammation.  
 
The Asthma Control Test (ACT): A simple 5-question test 
for asthma has been developed and validated in several studies 
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(Reddel, 2009; Liu, 2007; Thomas, 2009) The ACT was 
initially developed in a study which looked at 25 of the most 
common questions that doctors ask when talking to patients 
about asthma control, with 5 questions standing out as being 
the most accurate predictors (Reddel, 2009). The 5 questions 
take less than a minute to answer and can be asked by the 
health care professional or the patient can complete the test 
themselves. There is a score of 1–5corresponding to a high 
level of symptoms. Studies have shown that the ACT score 
effectively discriminates between patients who differ in 
asthma control, is responsive to changes in control, and can 
discriminate between groups of patients in different lung 
function ranges. A score of 20–25 means that a patient’s 
asthma is controlled. A score of 15-19 is partially control 
means that it may be possible to increase the level of asthma 
control and a full review of the treatment plan, including 
education on inhaler technique and the important of 
compliance with treatment, is warranted.  
 
A score of 14 or less indicates that asthma is poorly or not 
controlled and that an urgent review of and changes to the 
patient’s management are needed. Although there are no 
randomized studies that demonstrate that use of the ACT 
translate into better asthma control, its use is highly likely to 
improve patient outcomes as asthma therapy can be 
confidently adjusted up if control is demonstrated to be poor. 
The (GINA) guidelines based on clinical symptoms including 
daytime symptom and limitation of activities and nocturnal 
shortness of breath, spirometric studies with FEV1, (GINA) 
guidelines classification of symptom control into control, 
partially control, uncontrol have promoted the progression and 
the improvement of asthma management (Hasegawa et al., 
1998; Hasegawa, 2012). To use these guidelines appropriately, 
it is extremely important to evaluate strategy essentially 
depends on the level of asthma control (Bateman, 2008; Ohta, 
2011). Studies of actual clinical care have indicated that there 
is poor use of pulmonary functiontests, including forced 
expiratory volume at 1 second, (PEF), which are require under 
most circumstances for proper evaluation of asthma control 
under these guidelines. The Asthma Control Test (ACT), 
(Nathan et al., 2004) developed in 2004, consisting of 5 
questions. This tool is recognized as a superior for achieving 
asthma control. One of the greatest benefits of ACT is that no 
respiratory function tests are required to evaluate asthma 
control. The ACT is thus suitable for administration using 
questionnaire surveys for asthmatic patient easy to use in the 
actual clinical care setting. 
 
Measurements of lung function: Although the diagnosis of 
asthma is usually based on the presence of characteristic 
symptoms, patients with asthma frequently have poor 
recognition of their symptoms and poor perception of 
symptom severity, especially if their asthma is long-standing 

(14), assessment of symptoms such as dyspnoea and wheezing 
by physicians may also be inaccurate. For patients >5 yrs of 
age, measurements of lung function to confirm airflow 
limitation, and particularly the demonstration of reversibility 
of lung function abnormalities, greatly enhance diagnostic 
confidence. Quality control and adequate instruction for 
patients on how to perform the forced expiratory maneuvers 
essential (Aaron et al., 1998). The degree of reversibility in 
forced expiratory volume in one second (FEV1) that indicates a 
diagnosis of asthma is generally accepted as ≥12% and ≥200 
mL from the pre-bronchodilator value. Repeated testing at 
different visits is advised.  

Because many lung diseases may result in reduced FEV1, a 
useful assessment of airflow limitation is the ratio of FEV1 to 
forced vital capacity (FVC), (PEF) measurements made using 
a peak flow meter can also be an important aid in both 
diagnosis and monitoring of asthma. However, measurements 
of PEF are not interchangeable with other measurements of 
lung function, such as FEV1 in adults (Davies et al., 2006) or 
children (Lock et al., 1996), because values obtained with 
different peak flow meters vary and the range of predicted 
values is too wide. PEF measurements are also very effort 
dependent, and quality may be poor. Therefore, measurements 
should always be compared with the patient's own previous 
best measurements (Bernstein et al., 1996) using his/her own 
peak flow meter. The previous best measurement is usually 
obtained when the patient is asymptomatic and controlled.  
 
Asthma control: In general, the term control may indicate 
disease prevention or even cure. However, in asthma, where 
neither of these are realistic options at present, it refers to 
control of the manifestations of disease. There is evidence that 
reducing inflammation with controller therapy achieves 
clinical control, but because of the cost and/or general 
unavailability of tests to routinely assess airway inflammation 

(Green et al., 2002; Pizzichini et al., 1996; Smith, 2005), it is 
recommended that treatment is aimed at controlling the clinical 
features of disease, including lung function abnormalities. 
Complete control of asthma is commonly achieved with 
treatment, the aim of which should be to achieve and maintain 
control for prolonged periods with due regard for the safety of 
treatment, potential for adverse effects, and the cost of 
treatment required to achieve this goal. Validated measures for 
assessing the clinical control of asthma score goals as 
continuous variables and provide numerical values to 
distinguish different levels of control. Examples of validated 
instruments are: Childhood Asthma Control Test (Liu, 2007), 
Asthma Control Test (http://www.asthmacontrol. com/ Date 
last updated: January 8, 2001. Date last accessed: July 15, 
2007), Not all of these instruments include a measure of lung 
function. Their value in clinical practice, as distinct from the 
research setting, although suggested in several reports, requires 
further evaluation.  
 

Asthma control by using markers of inflammation: These 
include measurement of nonspecific airway hyper 
responsiveness, cells and mediators from induced sputum, 
exhaled nitric oxide and components of exhaled breath air. 
There is at present no good peripheral blood analysis to 
measure airway inflammation. treatment strategy directed at 
normalization of the nonspecific bronchial responsiveness was 
found to reduce exacerbations and normalize airway 
inflammation. In another study, a strategy aimed at normalizing 
induced sputum eosinophil counts was found to reduce asthma 
exacerbations and admissions without the need for additional 
anti-inflammatory treatment (Green et al., 2002) Another study 
showed similar results and suggested that assessment of 
asthma medication needs from evaluation of sputum 
eosinophilia was mostly useful in preventing exacerbations of 
the eosinophilic type Among the ACSS (Boulet, 2002) was the 
first to suggest including sputum eosinophils as a potential 
additional parameter to assess control. 
 

Loss of control 
 
Passive and active smoking: Around 24% of the US 
population are current smokers (Centers for Disease Control 
and Prevention, 2004).  
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The prevalence of smoking in asthmatics is similar to that in 
the general population Moreover, many nonsmokers are 
exposed to environmental tobacco smoke (Eisner, 2002) 
Smoking asthmatics have poorer asthma control and increased 
acute care needs (Boulet, 2006) By comparison with 
nonsmokers, they have more respiratory symptoms, worse 
quality of life, and more emergency department visits and 
hospitalizations. 
 
Respiratory infections: Viral respiratory infections represent 
the most common cause of asthma exacerbations and, hence, 
contribute to a loss of asthma control. The importance of 
viruses eliciting asthma exacerbations was suspected and 
confirmed with polymerase chain reaction methods. 
Rhinovirus is the most frequently identified causal agent 
(Rakes, 1999; Jacoby, 2002) However, other viruses such as 
the human metapneumovirus have recently been identified (31) 

The role of glucocorticosteroids in the prevention and 
treatment of virus-induced exacerbations is still a matter of 
discussion. 
 
Acute and chronic allergen exposure: Allergens have been 
considered potential key contributors to the etiology and 
clinical course of asthma (Yssel, 1998) although in 
epidemiologic studies the relationship between asthma and 
allergy is not obvious (Pearce, 2000) The importance of 
environmental allergen exposure in the development of asthma 
exacerbations has not been fully defined except in some cases 
like thunderstorm-induced asthma or the Barcelona asthma 
epidemic Evidence that chronic allergen exposure caused by 
house dust mites or pollens can have the same effect is weaker 
possibly because chest symptoms in asthma may also be 
related to nasal symptoms. In experimental studies with 
asthmatic patients, a single, high-dose allergen challenge can 
easily reproduce most, if not all, features of an asthma 
exacerbation (Bentley, 1997).  
 

Aim of study: The aim of this study is to assess asthma control 
through ACT score and GINA guideline, and to determine if 
the ACT can be as useful as the GINA-guidelines criteria in 
assessing asthma control in Iraq. 
 

PATIENTS AND METHODS 
 

This is a cross sectional study with comparing ACT vs. GINA 
guidelines in control of asthma level. This study was 
conducted at Respiratory consultation unit of the Iraqi National 
center of early detection of Cancer, Baghdad-Iraq. The study 
was conducted during the period from 1stnovember 2012 to 
1stJuly 2013. A total of 71 adult asthmatic patients who were 
attended to the respiratory consultant unit were asked to 
participate and were enrolled in this study regardless their age 
or gender. Their asthma diagnosed and proved clinically by a 
combination of history and symptom: 1) cough which worsens 
at night, 2) wheeze, 3) difficulty of breathing, 4) chest 
tightness. In addition, objective measurements of airflow 
obstruction using spirometry (FEV1) measured by the 
reversibility test which is defined as ( an increment of>12% or 
200 ml of FEV1 after 20 minutes of administration of inhaled 
short acting B2-agonist) according to the British guidelines on 
the management of asthma. 
 
Inclusion criteria 
 

 Previously diagnosed asthmatic patients i.e. previously 
attend respiratory clinic and underwent spirometric test. 

 Patients who were aged 15 years and more were 
included. 

 Both genders were eligible able to underwent 
spirometer test.  

 
Exclusion criteria: Patient was excluded if he\she had one of 
the following criteria: 
 

 Had been hospitalized for Asthma.  
 Acute upper or lower respiratory tract infection within 4 

weeks. 
 A known respiratory disorder other than asthma. 
 Smokers who were smoked more than 10 pack-year. 
 pregnancy. 

 

Data collection: Data were collected via full medical history 
and complete clinical examination and the data were recorded 
in a pre-constructed data sheet which was included:  
 

Socio-demographic data; age, gender, and clinical examination 
data which included, Pulmonary Function Test Pre-
bronchodilator FEV1 and FEV1/FVC were measured using 
office spirometry in pulmonary function test outpatient clinic 
in Baghdad Teaching Hospital. 
 

Assessment of Control of Asthma:- All patients were 
assessed for their control of asthma by using ACT scoring and 
GINA guideline as a golden standard, ACT scoring is a self 
administered 5 item questionnaire developed for assessing 
asthma control level. It evaluates the most recent 4 week time 
period. The Asthma Control Test (ACT) contains five items: 
the effect of asthma on daily activities, daytime and nocturnal 
symptoms, use of rescue inhaler medications and self 
assessment of asthma control, and dealing with asthma control 
during the previous 4weeks;each item is scored between 1 and 
5, with the total-score ranging from 5 to 25. An ACT score of 
25indicates that asthma is “controlled,” whereas a score 
between15 and 19 shows partially controlled asthma and a 
score of <15 indicates “uncontrolled” asthma. And those with 
a score of <19 were re-grouped uncontrolled and partially 
control asthmatics. Then, the totally controlled patients were 
re-grouped as controlled patients (ACT>19). After the Asthma 
Control Test (ACT), patients had an interview wherein they 
were classified according to the GINA symptom severity, The 
GINA classification of symptom control into control, partially 
control, uncontrol. This is based on clinical symptoms 
including daytime symptom and limitation of activities and 
nocturnal shortness of breath, spirometric studies with FEV1. 
 

Statistical analysis: Data of all patients were entered and 
analyzed by using the statistical package for social sciences 
(SPSS) software for windows version 18. Descriptive statistics 
were presented as mean ± standard deviation (SD) for 
continuous variables and as frequencies and proportions (%) 
for categorical variables. Student’s t test (independent 2 
samples) was used to compare means of age, FEV1 in between 
two groups according to ACT level (≤ 19 or > 19). Chi square 
was used to assess the significance of association in between 
groups regarding the categorical variables. Agreement between 
ACT and GINA was calculated using percent agreement 
calculation and Kappa statistics. 
 

RESULTS 
 
There were 71 patients enrolled in this study, of them 66 
(92.96%) had an ACT score of ≤ 19 and 5 patients (7.04%)  
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Table 1. Gina guideline classification asthma control 

 

 
 

Table 2. Asthma control test score 
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had an ACT score of > 19, figure 1. Table 3. summarizes the 
patients characteristics distributed by ACT score level, No 
significant differences had been found in between those 
patients with ≤ 19 ACT score vs. those with > 19, regarding 
the age and gender, in both comparison P>0.05. Regarding the 
distribution of ACT score vs. GINA classification, It had been 
found that out of the 66 patients with ACT≤19, 37 patients 
(56.1%) were labeled as uncontrolled on GINA, 29 (43.9%) 
labeled as partially controlled and none labeled as controlled, 
in contrast none of those with ACT score > 19 were labeled as 
uncontrolled or partially controlled on GINA, and 0nly the 5 
patients with ACT score > 19 were labeled as controlled. On 
the other hand asthmatic patients with > 19 ACT score were 
significantly had higher FEV1 level 2 0f them (40%) had 
FEV1 of > 80 and 3 (60) of them had FEV1 of (60-80) while 
none of them had FEV1 < 60. Out of those patients with ≤ 19 
Act level, none had FEV1 >80, 35 (53%) had 60-80 and 31 
(47%) had FEV1 < 60. On comparison of mean FEV1 in 
between groups, those with ACT ≤ 19 had lower mean FEV1 
as compared to those with >19 ACT, the mean FEV1 was 55.3 
± 15 and 74 ± 5.5 respectively, P=0.007.These finding 
indicating that FEV1 and ACT were directly correlated. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The distribution of ACT categories by the GINA classes is 
shown in table 4, it had been found that good agreement 
present between ACT and GINA, 92.9% and this percent is 
high due to small sample size. ACT agreed the GINA in 37 
patients with uncontrolled, 24 patients with partially controlled 
and 5 patients with controlled) and had been found the 
uncontrolled patients by Gina is (37) while uncontrolled 
patients by ACT is (42) and this indicate small difference 
between them. In table 5, the distribution of FEV1 according 
to the ACT categories of the patients shows a direct correlation 
between FEV1 and ACT, and compared as a means, found 
P<0.001.  

 
DISCUSSION 
 
In our study There were 71 patients enrolled in this study, of 
them 66 (92.96%) had an ACT score of ≤ 19 and 5 patients 
(7.04%) had an ACT score of > 19,it had been found the 
number of male is (27) and (26) out of them had an 
ACT<19and only (1) had ACT>19 and number of female is 
(44), (40) out of them had ACT<19 and (4) had ACT>19.  

Table 3. Patients characteristics and GINA classification distributed by ACT score 

 
Variable  ACT score P. value 
  ≤ 19 

 (n=66)  
> 19 

 (n=5)  
 

   
Age (years)  Mean ± SD  41.6 ± 14.5 51.2 ± 15.4 0.137 [NS] 

Gender n (%)  Male  26 (39.4)  1 (20.0)  0.39 [NS] 

Female 40 (60.6)  4 (80.0)  

GINA 
classification  

Uncontrolled 37 (56.1)  0  

Partially controlled 29 (43.9)  0 

Controlled 0  5 (100.0)  

FEV1  
n (%)  

> 80 0 2 (40.0)   

60 - 80 35 (53.0)  3 (60.0)  

< 60 31 (47.0)  0 

Mean ± SD 55.3 ± 15 74 ± 5.5 0.007 [sig] 

 
Table 4. Distribution of ACT categories by GINA classification 

 
 ACT Total 

GINA classification n (%)  Uncontrolled Partially controlled Controlled  

Uncontrolled 37 (88.1)  0 (0.0)  0 (0.0)  37 (52.1)  

Partially controlled 5 (11.9)  24 (100.0)  0 (0.0)  29 (40.9)  

Controlled 0 (0.0)  0 (0.0)  5 (100.0)  5 (7.0)  
Total  42 (100.0)  24 (100.0)  5 (100.0)  71 (100.0)  

Percent agreement = 92.9 % 

 
Table 5. Correlation between FEV1 and ACT 

 
 ACT score level P.value 

FEV1 Uncontrolled Partially controlled Controlled  

> 80 0 (0.0)  0 2 (40.0)   

60 - 80 14 (33.3)  21 (87.5)  3 (60.0)  

< 60 28 (66.7)  3 (12.5)  0 (0.0)  

Mean ± SD 49.7 ± 15.1 65.1 ± 8.4 74 ± 5.47 < 0.001 [sig] 
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Figure 1. Distribution of Asthmatic patients  
according to ACT score 

 

 
 

Figure 2. Comparison of mean FEV1 according to ACT level 
 
 
 
In general characteristic of this study both male and female 
distributed according to ACT score level, found no significant 
differences between those patients with ≤19 ACT score vs. 
those with > 19, regarding the age and gender, in both 
comparison found P>0.05 in table (3) and this have similar 
report in Kurdistan-Iran by sigarin et al. and consistent with 
results of USA study (2006) and Philippines study (2007). This 
finding confirms the usefulness of ACT as a valid test in 
different populations. The present study revealed that 92.96% 
of studied asthmatic patients had ACT scores ≤ 19 and 7.04% 
of them had ACT scores > 19. This finding regarding 
proportion of uncontrolled asthmatic patients measured by 
ACT is higher than that reported by Philippine study in 2007 
(72%) and close to results of USA study (2004) in which, most 
of asthmatic patients were uncontrolled. This high proportion 
of uncontrolled asthma showed that in our country, still asthma 
is not totally contained. And a full review of the treatment 
plan, including education on inhaler technique and the 
important of compliance with treatment is warranted. Our 
study revealed that 56.1% of uncontrolled asthmatic patients 
assessed by ACT were categorized as uncontrolled by GINA 
classification and 43.9% of them were categorized by GINA 
classification as partially controlled. This finding is consistent 
with that reported by Spanish study (2006) that found 57% of 
uncontrolled asthmatic patients were labeled as uncontrolled 
with GINA. All the asthmatic patients categorized as 
controlled by ACT were categorized by GINA classification as 
controlled (p < 0.001). This finding is consistent with results 
of USA study (2005) on 522 subjects that showed ACT may 
serve as a useful screening tool in the community to determine 

whether patients have controlled or uncontrolled asthma. On 
the other hand asthmatic patients were The distribution of 
ACT categories according to the GINA classes is shown in 
table (4), In the present study percent agreement between ACT 
and GINA was 92.9%. This finding is consistent with results 
of Cross-sectional survey (2008) comparing ACT score and 
GINA classification of asthma control among 2949 patients 
attending primary care physicians and specialists in France, 
Germany, Italy, UK, Spain and USA (Thomas et al., 2009). In 
this study we observed a stronger correlation between the ACT 
scores and mean FEV 1 (p < 0.001), and is consistent with the 
findings observed in other studies (Moy, 2001; Juniper, 19933) 
this have similar result with Kurdistan-Iran by sigarin et al. 
These results confirm that asthma control cannot be inferred 
from the clinical measure of airway function alone. In this 
study, the ACT was useful in predicting GINA-defined asthma 
control categories and was particularly useful in confirming 
patients whose asthma was not controlled according to the 
GINA classification. We found that an ACT score of < 19 
correctly predicted GINA ‘partly controlled’ or ‘uncontrolled’ 
asthma 100%. Stempel, et al (2005), also in other study 
showed that ACT may serve as a useful screening tool in the 
community to determine whether patients have controlled or 
uncontrolled asthma Consequently, this makes it an excellent 
diagnostic tool for screening asthma severity. 
 
Conclusion 
 

 Asthma control test (ACT) can served as an 
alternative diagnostic tool in assessing asthma control 
even without an aid of a spirometer or a peak flow 
meter in an out-patient basis or as home based easily 
and quickly completed by patients.  

 It can serve as a guide in the case management of 
asthmatic patients by step up and step down treatment 
when the asthmatic patient is control or un control 
according to ACT score to guide adjustments in 
asthma therapy. 

 The ACT may promote communication and 
partnership between patients and physicians, which 
helps the patients to establish confidence in asthma 
management, and improves physicians' performance 
and treatment outcome. 

 

Recommendation 
 

 Asthma control questionnaire test should be applied 
routinely in our daily practice (especially respiratory 
clinics) to assist in future studying and planning for 
proper asthma management. 

 Encouraging patients for using ACT score 
questionnaire in home and in work which is easily and 
quickly completed by patients to guide treatment and, 
follow the patient conditions when attend respiratory 
clinic. 

 ACT score is a simple, inexpensive tool that can be 
used especially in our country Iraq where financial 
resources are limited and disabling our patient to do the 
standard diagnostic test such as spirometry. 
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