
Introduction

Asthma is a chronic inflammatory disorder of the
airways resulting in episodic airflow obstruction.
Chronically inflamed airways are hyperresponsive and
airflow is limited by bronchoconstriction, mucus plugs,
inflammatory mucosal oedema of the airways.  An
estimated 300 million people worldwide suffer from
asthma, with 250,000 annual deaths attributed to the
disease.1 The prevalence of asthma in eastern region of
Nepal is about 4% (unpublished data).

Asthma has a potential adverse effect on the patient
and the society in terms of morbidity, quality of life,
physical activity, education, socialisation and self-
esteem, disability-adjusted life years (DALYs)
including school absence and health care costs. Hence,
early diagnosis and appropriate treatment of asthma is
critical to decrease the impacts. It is important to
evaluate the severity and monitor the level of control
regularly and adjust therapy to achieve and maintain
clinical control. In the Global Initiative for Asthma
(GINA) 2006 guidelines, the level of control of the
disease was classified into controlled, partly controlled,
and uncontrolled disease status, taking into account

day-time and nocturnal symptoms, exercise limitation,
pulmonary function, beta-2-agonist use, and disease
exacerbation and forced expiratory volume in one
second (FEV1).

2 Tools used to assess the asthma control
are spirometry, validated questionnaires for assessing
asthma control like Childhood Asthma Control Test
(C-ACT),3 Disease Severity Score (DSS)4 and fractional
exhaled nitric oxide (FeNO) concentration.5 Spirometry
and FeNO measurements are usually not available in
the primary care setting.

Questionnaires are simplified tools and convenient
option to assess asthma control as these do not require
any particular equipment.6-8 The C-ACT is a simple,
self-administered questionnaire with seven items that
assesses asthma symptoms, use of rescue medications,
and the effect of asthma on daily functioning in the
preceding four weeks. The C -ACT has been found to
predict the change in clinical status in asthmatics in
children. There is paucity of reports on the assessment
of control of asthma in south Asian region including
Nepal. Hence, this study was carried out to validate the
C-ACT in evaluating asthma control in Nepalese
children by comparing with FEV1; and also to examine
the correlation between C-ACT and FEV1.
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Abstract

Background. The use of Childhood Asthma Control Test (C-ACT) has been advised for monitoring asthma control by
the Global Initiative for Asthma (GINA) guidelines.

Objective. To validate the tool C-ACT for the assessment of control of asthma and to examine the correlation between
C-ACT score and lung function assessed by forced expiratory volume in one second (FEV1).

Methods. This was a prospective observational study conducted between January 2010 to January 2011. Children
diagnosed to have bronchial asthma and aged 5 to 14 years, were enrolled in the study. Asthma severity and control status
were classified according to the National Asthma Education and Prevention Programme (NAEPP) and GINA guidelines,
respectively. Patients were followed-up at three and six months and C-ACT and spirometric measurements were obtained.

Results. Significant positive correlations were found between C-ACT score and FEV1 at enrollment (r=0.772) (p<0.001),
three months (r=0.815) (p<0.001) and at six months follow-up (r=0.908) (p<0.001). Baseline C-ACT score was useful for
predicting the levels of control of asthma upto three months (0.004), but not at six months follow-up (0.787). A cut-off
C-ACT value of >19 had a sensitivity, specificity, positive predictive value, negative predictive value and area under the
curve (AUC) 98.5%, 89.1%, 94.9%, 96.6%, 0.717, respectively for the control of asthma.

Conclusion. C-ACT is a simple and feasible tool to assess and predict the levels of control in children with bronchial asthma
upto three months. [Indian J Chest Dis Allied Sci 2014;56:75-78]
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Material and Methods
An observational study was carried out at the
Department of Pediatrics and Adolescent Medicine, B.P.
Koirala Institute of Health Sciences (BPKIHS), Dharan,
Nepal during the period January 2010 to January 2011.
All the children aged 5–14 years presenting to BPKIHS
and with asthma diagnosed by clinical assessment and
the GINA guidelines were enrolled in the study.
Children who were unable to perform spirometry,
asthma with other known chronic systemic disorders
including other respiratory diseases, central nervous
system disorders, cardiovascular diseases, and renal
diseases, and patients on chronic medication, like
steroids, were excluded from the study. The study was
approved by Clinical Protocol Committee and Ethics
Committee of BPKIHS. Disease severity and level of
control were evaluated according to the National
Asthma Education and Prevention Programme
(NAEPPA) guidelines9 and GINA guidelines,2

respectively. Written informed consent was obtained
from the parents.

Spirometery was carried out and C-ACT was
administrated by the treating physician. The C-ACT
score and FEV1 was recorded at enrollment, at three
and six months. In the C-ACT questionnaire, the first
four items were answered by the children, and items 5
to 7 were answered by their parents. The Nepali
version of C-ACT was used. The patients were managed
according to GINA guidelines.

Spirometry was done by the same investigator and
with a hand-held KoKo Peak Pro 6 spirometer and
Schiller SP-260. Data were recorded and analysed by
one-way analysis of variance (ANOVA) using

Statistical Package for the Social Sciences (SPSS)
(version 11.5).

Results
Seventy-three children with bronchial asthma between
the age group of 5 to 14 years were studied. Five out of
them could not perform spirometry, hence, excluded
from the study and three were lost to follow-up. Thus,
65 children completed the study. Thirty-five (53.8%)
patients were between 5 to 9 years and 30 (46.2%)
patients were between 10 to 14 years of age. Thirty-five
(53.8%) were males and the remaining 30 (46.2%) were
females.

The most common risk factors for asthma were
history of bronchiolitis with hospitalisation in 14
(21.5%) followed by a history of parental asthma in 12
(18.5%), history of pneumonia in 8 (12.3%) and allergic
rhinitis in 6 (9.2%). Other risk factors were wheezing
apart from cold 4 (6.2%) and atopic dermatitis 3 (4.6%).

Most of the children had moderate persistent 22
(34%) or mild persistent 21 (32%) asthma. The
remaining belonged to mild intermittent 16 (25%) and
severe persistent 6 (9%) asthma groups. According to
the level of control, partly controlled asthma was found
in 31 (47.7%) followed by controlled 28 (43.1%) and
uncontrolled asthma 6 (9.2%) at baseline.

Table 1 shows FEV1 and C-ACT score at enrollment,
three months and six months among the controlled,
partly controlled and uncontrolled children with
asthma.

Significant positive correlations were found between
C-ACT score and FEV1 at enrollment (r=0.772)
(p<0.001), three months (r=0.815) (p<0.001) and at six
months follow-up (r=0.908) (p<0.001) (Figure 1).

C-ACT Score in Childhood Asthma S.P. Chalise et al

Figure 1. Scatter diagram of C-ACT score and FEV1 at enrollment, 3 months and 6 months.

Definition of abbreviations: C-ACT=Childhood Asthma Control Test; FEV1=Forced expiratory volume in one second

Table 1. C-ACT score and FEV1 on all the visits.

 At Enrollment At 3 months At 6 month

FEV1 C-ACT FEV1 C-ACT FEV1 C-ACT

Controlled 86.9 23.4 89.66 23.5 91.94 24.06

Partly controlled 74.45 15.6 74.66 18.83 73.11 17.33

Uncontrolled 55.66 11.5 52.33 14.33 58.33 15.00

Definition of abbreviations: C-ACT=Childhood Asthma Control Test; FEV1=Forced expiratory volume in one second
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The C-ACT score cut-off value of >19 had
sensitivity, specificity, positive predictive value,
negative predictive value and area under the curve
(AUC) 98.5%, 89.1%, 94.9%, 96.6%, 0.717, respectively
to detect controlled asthma. The AUC was the highest
at a cut-off value 19 (Table 2, Figure 2).

Table 2. Sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV) and area
under the curve (AUC) of C-ACT score to detect controlled
asthma.

Score Sensitivity Specificity PPV NPV AUC

17 99.2% 50% 80.2% 97% 0.667

18 99.2% 73.4% 88.4% 97.9% 0.710

19 98.5% 89.1% 94.9% 96.6% 0.717

20 93.9% 93.8% 96.1% 88.3% 0.686

21 89.3% 95.3 97.5% 81.3 0.688

22 80.9% 98.4% 99.1% 71.6% 0.669

Definition of abbreviations: C-ACT=Childhood Asthma
Control Test

It was observed that C-ACT score at enrollment was
useful for predicting the levels of control of asthma at
enrollment (p<0.001) and three months follow-up visit
(p=0.004). However, it was not useful for predicting level
of control of asthma at six months follow-up (p=0.787).
The FEV1 at enrollment was compared with the level of
control of asthma at three months and six months follow-
up. The FEV1 score was found to predict the level of
control of asthma at enrollment and at three months (p
<0.01) but not at six months follow-up (p=0.315).

Discussion

The C-ACT has been translated in many languages
and is in use as a tool for assessing control of
asthma.10,11 The FEV1, a measure of the degree of airway
obstruction in asthma, is a well established parameter
for assessing control of asthma.12 The GINA and
NAEPP guidelines include FEV1 as a major objective
tool for classification of severity and control of asthma.
The FEV1 has also been studied as a predictor of control
and occurrence of exacerbations in a longitudinal
study.13

We have evaluated the usefulness of C-ACT and
FEV1 in children with different levels of control of
asthma at enrollment and follow-up visits (3 months
and 6 months). Significant positive correlations were
found between C-ACT and FEV1 which indicate that
C-ACT is a useful test in assessing the level of control in
asthmatic children. The results of this study are similar
to those reported by Zhou et al10 who found that the
five-item C-ACT had an internal consistency reliability
of 0.861 and a correlation coefficient with the
specialists’ rating of 0.697 between FEV1 and C-ACT
score. Alvarez-Gutiérrez et al11 also found a modest
correlation between baseline FEV1 and C-ACT score
(r=0.19, P<0.01).

It was observed that C-ACT score at enrollment was
useful for predicting the levels of control of asthma at
enrollment and three months but not at six months
follow-up. This result is in contrast to the study done by
Leung et al14 where they found that the C-ACT can be
useful for prediction of asthma exacerbations up to six
months. Seasonal variance, change or stoppage of
asthma medication and poor socioeconomic and
educational status of Nepalese parents may have
contributed to poor prediction of control of asthma at
the six months follow-up.

On longitudinal analysis, FEV1 at enrollment was
significantly associated with the level of control of
asthma at three months but it was not significant at six
months. This shows that FEV1 can be used to predict
the control status upto three months. This finding is
similar to the study done by Fuhlbrigge et al13 who
found that lower FEV1 predicts exacerbation upto four
months and Kitch et al15 who found that patients with
FEV1% predicted of 60% to 69% had a greater risk of an
attack than those with an FEV1% predicted of 70% to
79% over the next three years.

A cut-off value of C-ACT score >19 had a sensitivity
of 98.5%, a specificity of 89.1%, a positive predictive
value of 94.9%, a negative predictive value of 96.6% and
an AUC of 0.717. Liu et al3 found a lower sensitivity
(74%) and specificity (68%) at a score of 19. Schatz et al7

demonstrated still lower sensitivity and specificity both
of 71% at a score of 19. Alvarez-Gutiérrez et al11

obtained the cut-off C-ACT > or =21 (AUC 0.791) and
for uncontrolled > or =21. In both the studies, the
maximum AUC was at a cut-off value of 19. Lai et al16

Figure 2. ROC curve of C-ACT score at cut-off value of >19.

Definition of abbreviations: ROC=Reciver Operating Characteristic;
C-ACT=Childhood Asthma Control Test



found that the optimal C-ACT cut-off score for
identifying uncontrolled asthma was <19 for subjects
aged less than 12 years. Other researchers8,17 had also
demonstrated lower sensitivity and specificity at a cut-
off level of 19 in their studies; however the high
sensitivity and specificity in our study indicates that it
is a useful test and can be applied to assess the level of
control in children suffering from bronchial asthma.

Conclusions
We conclude that C-ACT is a simple and feasible test to
assess the levels of control of asthma in children
suffering from bronchial asthma. It is a suitable
alternative to FEV1 especially in situations where
spirometry cannot be performed or is not available. Its
use can help in achieving a better control of the disease
and improving the quality of life.
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