ISSNe: 2182.2883 | ISSNp: 0874.0283

RESEARCH PAPER (0 RIGINA |_) Available: https://doi.org/10.12707/RIV19001

ARTIGO DE INVESTIGAGCAO (ORIGINAL)

Childhood Asthma Control Test: a study of the

psychometric properties

Childhood Asthma Control Iest: estudo das propriedades psicométricas
Childhood Asthma Control Iest: estudio de las propiedades psicométricas

Andreia Filipa de Sousa Félix*
Maria de La Salete Rodrigues Soares

; Bruno Acdcio Branco da Rocha Lopes*™*¥; Maria Adriana Pereira Henriques***\¥;

kKK

Abstract

Background: The international guidelines recognize that the treatment of asthma focuses both on the current con-
trol and the risk of exacerbations, based on the management of symptoms which advocate an objective assessment.
The Childhood Asthma Control Test (c-ACT) tool allows an assessment of the control of asthma in children and is
used in Portugal, but has no validation.

Objective: To evaluate the psychometric properties of the c-ACT tool for the Portuguese population.
Methodology: A methodological, quantitative, and transversal study, on a sample of 60 children and healthcare
providers, for the analysis of the psychometric properties of a measuring tool, written in Portuguese. The internal
consistency was evaluated by Cronbach’s alpha, and the factorial validity and reliability of the model were analyzed
using exploratory factorial analysis.

Results: The tool showed internal consistency, with a Cronbach alpha of 0.716. There are statistically significant
correlations between each item and the overall evaluation.

Conclusion: The c-ACT tool demonstrated good psychometric properties, giving validity and reliability for use in

the Portuguese population.
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Resumo

Enquadramento: As diretrizes internacionais reconhe-
cem que o tratamento da asma reside no controlo atual e
no risco de exacerbacdes, sendo estes baseados na gestio
de sintomas que preconiza uma avaliagio objetiva. O ins-
trumento Childhood Asthma Control Tést (c-ACT) permi-
te uma avaliagio do controlo da asma nas criangas, sendo
utilizada em Portugal, mas ndo apresenta validagio.
Objetivo: Avaliar as propriedades psicométricas do ins-
trumento ¢c-ACT para a populagio portuguesa.
Metodologia: Estudo metodolégico, quantitativo e
transversal, numa amostra de 60 criancas ¢ prestadores
de cuidados, para andlise das propriedades psicométri-
cas de um instrumento de medida, escrito em portu-
gués. A consisténcia interna foi avaliada mediante o alfa
de Cronbach e a validade fatorial e a fiabilidade do mo-
delo foram analisadas com andlise fatorial exploratéria.
Resultados: O instrumento demonstrou consisténcia
interna, com alfa de Cronbach de 0,716. Existem cor-
relagdes estatisticamente significativas entre cada item e
a avaliacdo global.

Conclusao: O instrumento c-ACT demonstrou boas
propriedades psicométricas, fundamentando validade
e fiabilidade para utilizacao na populagio portuguesa.

Palavras-chave: asma; crianga; cuidadores; avaliagao de
sintomas; estudos de validagio
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Resumen

Marco contextual: Las directrices internacionales reco-
nocen que el tratamiento del asma reside en el control
actual y en el riesgo de exacerbaciones, que se basan en
una gestién de los sintomas que aboga por una evalua-
cién objetiva. El instrumento Childhood Asthma Con-
trol Test (c-ACT) permite una evaluacién del control del
asma en nifos, y se utiliza en Portugal, aunque no estd
validado.

Objetivo: Evaluar las propiedades psicométricas del ins-
trumento c-ACT para la poblacién portuguesa.
Metodologia: Estudio metodolégico, cuantitativo y trans-
versal, en una muestra de 60 nifos y cuidadores, para anali-
zar las propiedades psicométricas de un instrumento de me-
dici6n escrito en portugués. La consistencia interna se evalué
utilizando el alfa de Cronbach, mientras que la validez fac-
torial y la fiabilidad del modelo se analizaron mediante un
andlisis factorial exploratorio.

Resultados: El instrumento demostré consistencia in-
terna, con el alfa de Cronbach de 0,716. Existen corre-
laciones estadisticamente significativas entre cada item y
en la evaluacién general.

Conclusién: El instrumento c-ACT demostré buenas
propiedades psicométricas, y proporciona validez y fia-
bilidad para su uso en la poblacién portuguesa.

Palabras clave: asma; nifio; cuidadores; evaluacién de
sintomas; estudios de validaciéon
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Introduction

Asthma is the most common chronic disease in
childhood, manifesting itself through persistent
symptoms, such as a feeling of shortness of
breath, chest tightness, wheezing, and cough-
ing. It may present irregular and unpredictable
symptomatic episodes (Global Initiative for
Asthma [GINA], 2018) and is one of the main
causes of school absenteeism (Everhart, Mill-
er, Leibach, Dahl, & Koinis-Mitchell, 2018)
and hospitalization (Dire¢ao-Geral da Satde
[DGS], 2014a). It is considered a complex
disease because it can depend on several mul-
tilevel factors. The nature of these factors and
their inter-relationships are not well understood
and may, thus, have an impact in several areas,
including the physical, the psychological, the
social, and family (Wood, Miller, & Lehman,
2015).

The policies of GINA (2018) and the National
Asthma Education and Prevention Program
(NAEPP, 2007) acknowledge that the objective
of asthma treatment focuses on two compo-
nents: the current control and the future risk of
exacerbations. We can assume that the current
control of asthma consists in “the extent to
which the manifestations of asthma are min-
imized by therapeutic interventions, that is,
the degree to which the therapy goals are met”
(NAEPP, 2007, p. 25). In Portugal, the Na-
tional Program for Respiratory Diseases (DGS,
2014a), in line with the guidelines of GINA
(2018), aims to achieve not only a harmonized
asthma management for the delineation of an
early diagnosis, but also the necessary education
of the child and the healthcare provider, the ef-
ficient use of therapy to aid in the control of the
disease, and also the existence of surveillance,
rehabilitation, and monitorization procedures
of the disease integrated management.
Aiming at the management of symptoms, an
“accurate assessment and objective monitoring
of asthma, with multidimensional, simple, and
relatively short and easy-to-use tools,” becomes
decisively necessary, as shown by the Childhood
Asthma Control Test (Alzahrani & Ellen A
Becker, 2016, p. 113). It allows a quantitative,
simple, and fast self-evaluation of asthma by the
child and the healthcare provider and is interna-
tionally recommended by GINA (2018) and in
Portugal by the General Directorate of Health
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(DGS, 2014b). The absence of a tool based
on psychometric studies for the evaluation of
symptoms of children with asthma, also keeping
in mind the healthcare provider, motivated
the implementation of this research. Thus, the
objective of this study is the evaluation of the
psychometric properties of the c-ACT tool for
the Portuguese population. The purpose is to
contribute to symptoms management focused
on children with asthma and their healthcare
provider, providing a potentially facilitating
tool for objective assessment that might be
used, within the context of clinical practice
and at home, by children with asthma, aged
between 6 and 11 years, and their healthcare
provider, the target population of this study.

Background

The quality of care provided to children with
asthma involves the diagnosis and initial treat-
ment to achieve disease control, the prevention
of exacerbations, and also long-term interven-
tion (GINA, 2018). In this perspective, the ef-
fective asthma management requires the devel-
opment of a partnership between the child, the
healthcare provider, and the health professional,
to promote a more excellent knowledge about
the disease, responsibility, confidence, and skills
to assume an essential role in its management,
this being a “very important therapeutic prac-
tice for asthmatics” (Cano-De La Cuerda, Us-
eros-Olmo, & Munoz-Hellin, 2010, p. 601).
The c-ACT tool was developed with the pur-
pose of building a “simple tool of reliable mea-
surement to evaluate the control of asthma in
children” (Liu et al., 2007, p. 818). It was built
for children between ages 4 and 11, being a
self-completion questionnaire integrating the
perspectives of both the child and the health-
care provider, with the goal of capturing the
“multidimensional nature” which is necessary
for the management of symptoms (Liu et al.,
2007, p. 818). The evaluation of symptoms in
children is also an unique stimulus, because
they “may be unaware of the symptoms, un-
able to verbalize the symptoms of asthma or
recall the information of symptoms”, and an
inadequate assessment of their intensity can
lead to an underestimation of asthma severity,
which may influence the strategies of symptoms
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management (Yawn, Brenneman, Allen-Ramey,
Cabana, & Markson, 2006, p. 324).

This tool, developed in the United States of
America by Liu et al. (2007), consists of two
parts, with a total of seven items, a Likert-
type scale, which assesses the level of control
of asthma in the previous 4 weeks. The first
part, intended for completion by the child is
composed of four questions, with four answer
options each, accompanied by a representative
image of the face of a child, on the perception
of asthma control; the limitation of activities;
daytime symptoms and nocturnal awakening,
without specific time limit for answering. The
second part of the tool, for completion by the
healthcare provider, is constituted by three
questions, with six answer options each, are
questions about the symptoms in the daytime,
during the night and on the respiratory sounds,
referring to a period of 4 weeks. The findings
of clinical validity, for this tool, demonstrate
that it can distinguish between several levels of
symptoms control, being consistent with the
guidelines of GINA and also takes into account
the parameters of evaluation of pulmonary
function (Sasaki et al., 2015).

The total score of the instrument is obtained
by the sum of the response of all items, which
can be between 0 and 27. In the first publi-
cation of the instrument, 19 was considered
the cutoff point, that is, scores between 0 and
19 points indicate inadequate control of the
disease (Liu et al., 2007). On a later occasion,
and with the aim of assessing the validity of
contents, the interpretation of the score of the
instrument was optimized, making it sensitive
to the GINA guidelines (2018), more specif-
ically to the degree of control of the disease
defined (controlled, partially controlled and
non-controlled). So, nowadays, the evalua-
tion of asthma control considers the following
classification: results of 0 to 12 are considered
uncontrolled asthma; from 13 to 19 they are
considered to be partially controlled asthma;
from 20 to 27 they are considered to refer to
controlled asthma. This way, two cutting points,
are distinguished, (Liu etal., 2010). However,
even though, through a score, this tool has
the ability to classify the degree of control of
asthma, it is not sensitive to the occurrence
of exacerbations, future risks and decline in
pulmonary function (Koster et al., 2011; W,
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Tantisira, Li, Schuemann, Weiss, & Fuhlbrigge,
2011).

Given that it can be used in different contexts
(clinical practice and homecare), owing to its
accessibility and simplicity of completion, this
instrument has the potential to improve com-
munication on the management of asthma
symptoms between the child and the healthcare
provider, providing also a complete picture of
the level of control for health professionals.

Research Question

Does the Portuguese version of the c-ACT
have reliable psychometric properties to submit
the evaluation of asthma control in children,
between 6 and 11 years of age?

Methodology

This study, of a methodological nature, is a
quantitative and transversal approach. The
sample, non-probabilistic by convenience, was
composed of children with asthma and their
caregivers, belonging to six counties of Alto
Minho, followed in the context of primary
health care. The criteria for inclusion in the
sample were defined as follows: a) Children
between 6 and 11 years of age, with a diag-
nosis of asthma (medical diagnosis performed
by encoding in the clinical process) for the
last 6 months at least, with a prescription for
treatment of symptomatic relief; not present-
ing other co-morbidities besides asthma; b)
Healthcare providers, older than 18, to chil-
dren who matched the criteria defined above,
with reading and writing skills; and agreeing to
participate in the study, along with the child.
The sampling technique for the selection of par-
ticipants was non-probabilistic by convenience.
The sample size calculation was based on the
existence of 15 observations for each variable
(Maréco, 2014). Given that the accessible pop-
ulation was small (7 = 67) we have resorted to
Raosoft Platform, where for an estimated error
of 5%, with a confidence interval of 95%, the
recommended sample was 58 observations.
So, considering the two indications, we opt-
ed for a sample of 60 children and healthcare
providers. The research team carried out the
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data collection between September 2017 and
March 2018.

The data were organized and analyzed using the
IBM SPSS Statistics, version 21.0. It started
with the descriptive statistical analysis, fol-
lowed by the analysis of internal consistency,
through the Cronbach alpha coeflicient, and
the study of the construct validation through
exploratory factor analysis on major compo-
nents. We proceeded to the analysis using the
Kaiser-Meyer-Olkin (KMO) test to check the
adequacy of the data and the factorial analysis
and subsequently with the Bartlett test in order
to determine the adequacy of the data obtained
for the factorial analysis. In the method of prin-
cipal components, the number of factors to
retain was determined using the Kaiser criteria,
scree plot, and by the variance extracted per fac-
tor. The rotation of factors continued according
to the orthogonal rotation method (Varimax)
in order to assess the construct validation. The
level of significance in the statistical analysis
was 5% (p < 0.05).

When planning this research study, authori-
zation for the use of the tool to was requested
from the author (Liu et al., 2007) and the phar-
maceutical company holding the rights of use,
GlaxoSmithKline. The study was also approved
by the Ethics Committee for Health of the
Local Health Unit of Alto Minho (Opinion
31/2017). Due to the need for consultation of
data of the clinical file of children with asthma,
authorization from the National Commission
for Data Protection (4377/2017) was requested.
As far as the participants are concerned, they
were informed of the reasons for the research,
its purpose and its goals. A formal document
was issued so that care providers and children
could formally say they were duly informed
and freely participated in the research, with
the provision of canceling their participation
at any moment. The confidentiality of infor-
mation and respect for private life was taken
into consideration, ensuring anonymity while
participating.

Results

In the sample used, which consisted of 60 ob-
servations, the majority of healthcare providers
are mothers (91.7%; 7 = 55) aged between 26
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and 59 (M = 39; SD = 6.12). As regards work
conditions, healthcare providers worked mostly
full time (71.7%; 7 = 43), of which 40% (n =
24) had academic qualifications corresponding
to secondary education and others, and 35%
(n=21) completed the 3rd Cycle of Basic Ed-
ucation.

Of the children with asthma, 53% (7 = 32) are
female and 47% (7 = 28) male. The children
were between the ages of 6and 11 (M = 9; SD
=1.75), as already mentioned in the inclusion
criteria. Regarding the disease, the children had
asthma for a mean of 5.87 years (5D = 2.6),
with a mean time of diagnosis performed at
3 years of age (SD = 2.28). In what concerns
exacerbations of asthma, children presented 4
days (SD = 7) of school absenteeism each on
average during the last school year, with a mean
of one (8D = 2) emergency room treatment (in
the last 12 months) and with a mean of 1 (SD =
3) unscheduled consultation with the assistant
physician, in the last 12 months.

Given the size of the study sample, we used
the Kolmogorov-Smirnov test for analysis of
normality. Among the variables studied, the
age of healthcare providers follows a normal
distribution (K§ = 0.095; p = 0.200). However,
the number of days of school absenteeism (KS
=0.296; p = 0.000), the number of emergency
room treatment for exacerbation of asthma in
the last 12 months (KS = 0.320; p = 0.000), the
number of medical unscheduled consultation
in the past 12 months (XS = 0.333; p = 0.000),
the number of years of evolution of the disease
(KS = 0.128; p = 0.016), and the child’s age
at diagnosis (KS = 0.134; p = 0.009) did not
follow a normal distribution.

From the analysis of the normality of the items
that compose the instrument, we found that
these do not follow a normal distribution (p
<0.05).

The study of tool accuracy, performed by the
analysis of internal consistency, allowed to see
that the value of Cronbach’s alpha coefficient
was 0.716, thus showing adequate levels of
inner consistency. In the study of the construc-
tion of this tool, Cronbach’s alpha coefficient
obtained was 0.79. Validations for other pop-
ulations obtained similar figures.

Table 1 presents the correlation between each of
the tool’s items and its global figures, through
the Pearson coefhicient (7), as well as the p-value,
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as to demonstrate the extent of the relation-
ship between two variables. The existence of
statistically significant correlations between
all items in the tool and their overall figures
is evident. However, Item 1, referring to the

child, presents a 0.30 correlation. Given the
theoretical importance of assessing the child’s
perception of the disease, its exclusion is not
suggested. The remaining items have a correla-
tion of more than 0.42.

Table 1
Pearsons correlation coefficient between variables and the c-ACT total score
Asthmatic child Healthcare provider
c-ACT
Item 1 Item 2 Item3  Item 4 Item 1 Ttem 2 Item 3
Pearson’s
correlation 0.300 0.415**  0.587**  0.583** 0.753** 0.716® 0.808** 1
ACT coeflicient
Sig. 0.020 0.001 0.000 0.000 0.000 0.000 0. 000

(2 extremes)

** Correlation is significant at the level of 0.01 or lower.

When assessing the psychometric properties
of the c-ACT tool, the principal component
analysis began with the adaptation of the data
to the factorial analysis through the KMO
test, with 0.684 (reasonable) as a result. The
null hypothesis for the of Bartlett’s sphericity
test (y* = 90.025; df = 21; p = 0.000) is rejected
because it has statistical significance. These
indicators confirm that the data are adequate
to proceed with the factorial analysis. For the

Table 2

Main components analysis

extraction of factors, we used the principal
components method, according to the criteria
already presented. The choice fell on the
orthogonal (Varimax) rotation. Two factors
stood out, with a cumulative variance of
55.83%. In Table 2 the two factors extracted
are presented, as well as the factorial weighs
of each item, especially of the factor to which
they belong. Cronbach’s alpha calculation is
presented for each factor.

Childhood Asthma Control Test

Factors
explained variance %

Factor 1 Factor 2
38.93% 16.90%
Item 1 -0.151 0.856
L Item 2 0.429 -0.007
Asthmatic child Ttem 3 0.651 0.163
Item 4 0.808 -0.120
Item 1 0.424 0.686
Care provider Item 2 0.590 0.403
Item 3 0.795 0.240
Cronbach’s Alfa 0.69 0.33
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Discussion

Asthma is the most common chronic disease in
childhood (Observatério Nacional de Doencas
Respiratérias, 2015) and constitutes a public
health problem (DGS, 2014a). It is associated
with high morbidity, is responsible for recurrent
non-scheduled doctor visits, and constitutes
the leading cause of children hospitalization
in Portugal (Sais et al., 2013).

The objective of this study was to assess the
psychometric properties of c-ACT, in order to
facilitate its use in research and clinical prac-
tice of nursing, more specifically in the area of
rehabilitation nursing. After the application of
the tool to a sample consisting of 60 healthcare
providers and the same number of children
with asthma, we proceeded to the analysis and
study of its psychometric properties.

The study of accuracy showed good inner con-
sistency for the totality of the form. We chose
this coeflicient because it is “the best method to
evaluate one of the most important sources of
error measurement” (Daniel, Silva, & Ferreira,
2015, p. 134).

The results obtained by Pearson’s correlation
coeflicient allow us to say that there is a statisti-
cally significant correlation between each item
of the instrument and its overall value, except
the first and second items regarding the child
with asthma, which feature lower coeflicients,
buc still statistically significant. However, from
a perspective of the critical analysis of results,
it is unquestionable that these items should
remain in the tool and the order established
by its author, given their clinical and practical
relevance. This point of view is corroborated by
Loureiro and Gameiro (2011), who claim that
the statistical significance might not be related
to the clinical and educational significance that
the item has in the tool.

Regarding the study of the tool validity, we
assumed that content validity would have been
guaranteed because the author of the instru-
ment had previously carried it out in a study
after that of the tool construction. In this trans-
versal and longitudinal study, the author ensures
content validity, adapting the cutoff points of
the total score (Liu et al., 2010). This content
validity is of extreme importance, contributing
to the analysis of the child’s own needs since
the sample of this study shows that 11.7% of
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the children (7 = 7) presented uncontrolled
asthma and 53.3% (» = 32) partially con-
trolled asthma. This inadequate control may
be “strongly associated with an increased risk
of asthma exacerbations,” highlighting the need
that children and healthcare providers have of
controlling asthma, through pharmacologi-
cal and non-pharmacological interventions
inserted in a continuous cycle of assessment,
intervention, and review (GINA, 2018, p. 28),
with the purpose of achieving the “control of
the manifestations of disease” (Hamawandi,
Ali, & Naji, 2016, p. 161).

However, the obtained results, the use of this in-
strument, and the planning of future researches
must take into account the limitations of this
study. The non-probabilistic sampling tech-
nique by convenience, limited to a geographical
area, does not allow extrapolating the results for
the population, suggesting, thus, an extended
working field in future researches. Despite these
limitations, the results obtained allow stating
that the tool under scrutiny meets the validity
and reliability criteria, essential to the tool’s use
in a clinical and household context, increasing
the relevance of the management of symptoms
of children with asthma, which, in addition to
the clinical and household use, must be con-
sidered for its application in research.

Conclusion

The complexity of childhood asthma, which
correlates with environmental, physiological,
and psychosocial factors, implies constant
change and adapration to the needs of the child
and his/her family in all its functional areas.
The high incidence and prevalence of asthma
in children, associated with its chronic and
unpredictability nature, lead to its significant
impact on healthcare provision, constituting a
challenge for nursing intervention, more specif-
ically in the area of rehabilitation. Since nursing
is a complex science and asthma is a complex
disease, tools that allow an accurate assessment
of the degree of asthma control are necessary.
They must be multidimensional, accessible,
quick, and easy to fill in as c-ACT is. This tool,
with its sound psychometric properties, from
the perspective of the child and the healthcare
provider, has the ability to clarify the level of

Childhood Asthma Control Test: a study of the psychometric properties



asthma control, thus becoming a significant
instrument for symptoms management.
Given that 65% of children with asthma be-
longing to the sample presented uncontrolled
or partially controlled asthma, the analysis of
results shows the need for reflection on the
priorities and needs of nursing intervention.
This is a challenge for the provision of health-
care focused on the child and the healthcare
provider. In this context, awareness of the im-
portance of personal autonomy is imperative
and is only achieved when dealing with the
other person as a human being, in a grounded
therapeutic relationship based on negotiation
and partnership.

The research answers to the objective outlined.
We conclude that c-ACT is a tool that has
good psychometric properties and is both valid
and reliable for the Portuguese population.
However, we recommend conducting further
researches with broader samples, examining
their properties and widening the research field.
We consider that this study alerts for the need
for nursing intervention in children with asth-
ma and healthcare providers, and at the same
time provides a tool which is simple to use,
assesses the control of asthma, and is sensitive
to situations of inadequate control.
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