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Abstract

Objective: The Childhood Asthma Control Test (c-ACT) is a validated tool for determining
pediatric asthma control. However, it is not validated in Spanish in Spain. We evaluated the
psychometric properties of the Spanish version of the Childhood Asthma Control Test (Sc-ACT)
for assessing asthma control in children ages 4-11.

Methods: This national, multicentre, prospective study was conducted in Spain with asth-
matic children and their caregivers. Patients were assessed at 3 visits (baseline, 2 weeks,
and 4 months). Clinical variables included: symptoms, exacerbations, FEV, asthma classifica-
tion, PAQLQ and PACQLQ questionnaire scores, and asthma control as perceived by physicians,
patients and caregivers. The Sc-ACT feasibility, validity, reliability, and sensitivity to change
were assessed.

Results: A total of 394 children were included; mean (SD) time to complete the Sc-ACT was
5.3 (4.4) min. Sc-ACT score was correlated with asthma control as perceived by physician
(—0.52), patient (—0.53), and caregiver (—0.51) and with the PAQLQ (0.56) and PACQLQ (0.55)
scores. Sc-ACT was found to be significantly related to intensity and frequency of asthma
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Introduction

symptoms. Cronbach alpha coefficient (CCa) was 0.81 and intraclass correlation coefficient
(ICC) was >0.85 for all of the items. The global effect size of Sc-ACT was 0.55. The cutoff point
scores of 21 or higher indicated a good asthma control and their MCID was 4 points.
Conclusion: The Spanish version of the c-ACT was found to be a reliable and valid questionnaire
for evaluating asthma control in Spanish-speaking children ages 4-11 in Spain.

© 2014 Asociacion Espaiola de Pediatria. Published by Elsevier Espafa, S.L.U. All rights
reserved.

Validacion de la versién en espafol de la prueba de control del asma infantil (sc-act)
para su uso en espafa

Resumen

Objetivo: El cuestionario ACT pediatrico es una herramienta validada para determinar el grado
de control del asma. Sin embargo, no esta valida en espaiiol para Espana, motivo de evaluar las
propiedades psicométricas de la version en espanol del cuestionario ACT pediatrico, dirigido a
conocer el grado de control del asma en nifios de 4 a 11 anos de edad.

Métodos: Estudio nacional, prospectivo, multicéntrico, desarrollado en Espana en nifios asmati-
cos y en sus padres. Los pacientes fueron evaluados en 3 visitas (basal, a las 2 semanas y a
los 4 meses). Variables clinicas relacionadas: sintomas, exacerbaciones, FEV4, clasificacion del
asma, escalas de los cuestionarios PAQLQ y PACQLQ y control del asma percibido por el paciente,
sus padres y por su médico. Se evaluaron la factibilidad, validez, fiabilidad y sensibilidad del
cuestionario ACT.

Resultados: Cohorte constituida por 394 nifos. La duracion media y la DS para completar el
cuestionario fue 5,3 (4,4) minutos. La puntuacion se correlaciond con el grado de control del
asma percibido por su médico (-0,52), por el nifio (-0,53) y por sus padres (-0,51), y con las
puntuaciones de los cuestionarios PAQLQ (0,56) y PACQLQ (0,55). Se ha observado una estrecha
asociacion de la puntuacion del cuestionario con la intensidad y la frecuencia de los sintomas
relacionados con asma. Para todos los items, coeficiente alfa-Cronbach 0,81 y coeficiente de
correlacion intraclase >0,85. El punto de corte de 21 o mas indican un muy buen control del
asma y su MCID fue de 4 puntos.

Conclusion: La version en espaiiol del cuestionario ACP pediatrico es fidedigno y valido para
evaluar en control del asma en Espana, en nifios de 4 a 11 anos de edad.

© 2014 Asociacion Espafola de Pediatria. Publicado por Elsevier Espana, S.L.U. Todos los dere-
chos reservados.

Version,* the Asthma Therapy Assessment Questionnaire
(ATAQ),> the Asthma Control Score System (ACSS),° and the

Achieving and maintaining asthma control is the current goal
of therapy. This represents a shift away from using asthma
severity assessments to determine the level of asthma
control.” International asthma guidelines consider asthma
control in 2 dimensions—impairment and risk. Impairment
is defined as the frequency and intensity of symptoms and
the functional limitations the patient experiences. Risk is
defined as the likelihood of either asthma exacerbations,
progressive decline in lung function (for children, reduced
lung growth), or risk of adverse effects from medication.
Both impairment and risk are valid considerations, which
may respond differently to therapy. To evaluate impairment,
international guidelines commonly suggest using standard-
ized tools to evaluate the patients’ perception of their
asthma control and its effect on daily function. Hence,
investigators have developed several assessment tools;
commonly used ones include: the Asthma Control Question-
naire (ACQ),? the Asthma Control Test (ACT),*> ACT Spanish

Asthma Symptom Utility Index.® Initially, these assessment
tools were developed for use in adults. Use in children
requires modifications and currently validated pediatric ver-
sions exist for ACQ,” ATAQ,> CAN (Control de Asma en
Nifios),® and ACT.° The CAN is a 4-min, self-administered
questionnaire evaluating asthma symptoms occurring during
the last 4 weeks. This tool is validated in Spanish and has
2 versions: (1) children age 9-14 years, self-administered
and (2) children age 2-8, administered by parents/tutors. A
pediatric version of ACT, the Childhood Asthma Control Test
(c-ACT), was developed to assess asthma control in chil-
dren between ages 4 and 11.° The ¢c-ACT is validated and is
one of the most commonly used questionnaires worldwide.'°
The c-ACT has been validated in various languages in sev-
eral countries''~">; however; it has not yet been validated
in Spanish in Spain.

Over 500 million people worldwide speak Spanish making
a validated tool essential.’® Moreover, according to ISAAC
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Table 1  Assessment schedule.

Variables®

Visit 1 (Baseline)

Visit 2 (2 weeks) Visit 3 (16 weeks)

Criteria for entrance into the study

Demographic questionnaire of the patients and their
tutors

Date of asthma diagnosis

Classification of asthma severity
Lung function (FEV4)

Asthma symptoms

Asthma exacerbations

Asthma treatment
Co-morbidities

Sc-ACT questionnaire

PAQLQ and PACQLQ questionnaires

Asthma control perception according to patient (9-11
years old)

Asthma control perception according to tutor
Changes in asthma control perception according to
patient (9-11 years old)

Changes in asthma control perception according to tutor
Asthma control perception according to pediatrician
Changes in asthma control perception according to
pediatrician

Reasons for withdrawal from the study

AU G SO U SO S N N N U SO N S

S LA
LA K

S
S U U SO

a Cut-offs and frequencies were established according to ATS/ERS recommendations.

(International Study of Asthma and Allergies in Childhood)
report, 2 out of 4 countries with the highest prevalence
of asthma in children (Costa Rica, 37.6%; Panama, 22.7%)
around the world are Latin-American countries where Span-
ish is the native language. Another Spanish speaking country,
Chile, also has a high prevalence of asthma (17.9%)."”

We sought to validate the Spanish childhood-ACT (Sc-
ACT) in a Spanish speaking population in Spain in order to
provide physicians with a tool to more accurately assess
childhood asthma control.

Materials and methods

This prospective, multicenter, assessment-tool validation
study was performed in Spain with asthmatic children ages
4-11. Approximately 40 pediatricians enrolled 10 children
each: 5 children between the ages of 4 and 8 and 5 children
between the ages of 9 and 11. Each group enrolled 3 children
with mild, persistent asthma; 1 child with moderate, persis-
tent asthma; and 1 child with severe, persistent asthma. All
children had GINA (Global Initiative for Asthma)-classified
asthma, with persistent asthma in the last 6 months."'®
Patients and parents/tutors were required to understand
the questionnaire and be available to return at 2 and 16
weeks after admission and keep the same tutor during
the entire study. Exclusion criteria included: other chronic
respiratory illness (e.g., cystic fibrosis, bronchopulmonary
dysplasia, primary ciliary dyskinesia); cardiorespiratory mal-
formations; acute pneumonia or lower respiratory illness;
toxic abuse; mental illness or incapacity (patient or par-
ent/tutor); participation in other clinical trials at the same

time of the study or planning to do so in the next 4 months;
or inability to read, write, or understand Spanish.

The c-ACT is a 2-part, 7-item questionnaire using a Lik-
ert scale that addresses asthma control within the previous
4 weeks. Part 1 is a self-assessment using 4 questions about
the child’s perception of asthma control, limitation of activ-
ities, coughing, and awakening at night. Part 2 is completed
by the parent/tutor describing daytime complaints, daytime
wheezing, and awakenings at night. The sum of all scores
yields the c-ACT score ranging from O (poorest asthma con-
trol) to 27 (optimal asthma control). A cutoff point of <19
indicates uncontrolled asthma. The Spanish translation and
linguistic validation of the c-ACT were a forward-backward
translation, a method developed by Mapi Research Institute.

Visit 1 captured demographic information, asthma
characteristics, exacerbations, and medication use.
Forced spirometry was performed according to ATS/ERS
(American Thoracic Society/European Thoracic Society)
recommendations.’” Percentage of normality values used
the equations proposed by Zapletal.?’ Table 1 presents the
assessment schedule and Fig. 1 presents a timeline of data
collection.

Fig. 2 presents the Sc-ACT questionnaire, which was com-
pleted on all visits. At Visits 1 and 3 the validated Spanish
version of the Pediatric Asthma Quality of life Questionnaire
(PAQLQ)?'-2* and the Spanish version of the Pediatric Asthma
Caregiver’s Quality of life Questionnaire (PACQLQ)%'?* were
administered.

The study was approved by the hospital’s Ethics and
Research Committee at Hospital del Nifo Jesus (Madrid,
Spain); written informed consent and permission were
obtained from parents/tutors.
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Visit 1 (baseline)

Visit 2
(2 weeks)

Visit 3
(4 months)

| 11

1

Test-retest

Feasibility
Transversal validity
Internal consistency

Fig. 1

Socio-demographic and clinical characteristics were eval-
uated by using a mean =+ standard deviation (SD) or median
with interquartile range (IQR) for continuous variables and
n (%) for categorical variables. The validation of Sc-ACT was
performed by evaluation of psychometric properties using:
feasibility, validity, reliability, and sensitivity to changes.

Feasibility was evaluated by using descriptive analysis of
the proportion of children who did not answer each question,
the proportion of children who did not answer any question,
and the mean time required to complete the question-
naire. Answer omission was evaluated from the proportion
of patients who answered all questions.

Validity was evaluated transversally by analyzing the
relationship between the questionnaire score with the clin-
ical variables (FEV,, asthma symptoms, and exacerbations);
with the scores from the PAQLQ and PACQLQ tools; and with
asthma control perception by the pediatricians, by the chil-
dren (9-11 years of age), and by their tutors using either
a Pearson correlation or an ANOVA, when appropriate. To
evaluate longitudinal validity, we analyzed the relationship
between the changes observed in the questionnaire score
for the clinical variables during the follow-up period, and
the changes in asthma control observed by the pediatri-
cian. These changes were analyzed either with an ANOVA
(qualitative variables) or a Pearson correlation (quantitative
variables).

Reliability was evaluated by using the internal consis-
tency of the variables within the same score using the
Cronbach « coefficient (CCa); we expected a CCa > 0.7. The
reliability of test-retest was evaluated by using the ques-
tionnaire between Visit 1 and 2 between those children
(9-11 years of age) or their tutors (for children 4-8 years of
age) who declared no change in asthma control at Visit 2. For
the reliability of test-retest, we used interclass correlation
coefficient (ICC), considered acceptable if ICC >0.70.

Sensitivity to change was considered the difference
observed between the Sc-ACT questionnaire administrated
at Visits 1 and 3, and was analyzed by using Student’s t-test
calculating the additional effect size (defined as the differ-
ence in mean score between Visits 1 and 3 divided by the SD
of the score at Visit 1, according to the change observed in
asthma control at Visit 3). We calculated the minimum clini-
cally important difference (MCID) based on the mean change
observed in the questionnaire scores of those children who,
for the question of change in asthma control, chose very
good, somewhat good, or not too poor.

The cutoff analysis for the Sc-ACT questionnaire was cal-
culated using different variables. We defined three clinical

Sensitivity to change
Longitudinal validity

Study design.

groups (clinical criteria of asthma control, % of predicted
FEV,, and clinical change in treatment) and compared each
of them with the global score of the questionnaire. An ANOVA
or Kruskal-Wallis test, when appropriate, was used for com-
paring the scores among groups. The receiver operating
characteristics (ROC) curves were used to determine how
the different cutoffs affected the sensitivity and specificity
of the ACT questionnaire to measure asthma control. The
measurement criteria were the dichotomic classification of
patients as either having controlled or uncontrolled asthma,
by clinical criteria. We classified asthma status as controlled
if the pediatrician responded with very good, somewhat
good, or not too poor; and as uncontrolled if the pediatrician

Childhood asthma control test for children
4 to 11 years old

Respond to the questionnaire with your child and discuss
the results with his or her doctor.

How to take the childhood asthma control test
Step 1. Let your child respond to the first four questions

(1 to 4). If you child needs help reading or understanding

the question, you may help, but let your child select the
response. Complete the remaining three questions (5 to 7)
on your own and without letting your child’s response
influence your answers. There are no right or wrong answers.

Step 2. Write the number of each answer in the score box provided.
Step 3. Add up each score box for the total.

Step 4. Take the test to the doctor to talk about your child’s total score.
What does my child’s score mean?

Score of 19 or less Score of 20 or greater
olf your child’s score is 19 or less,
it may be a sign that your child’s
asthma is not controlled as

well as it could be.

eolf your child’s score is 20 or greater,
it may be a sign that your child’s
asthma is controlled. There are other
factors that your child’s doctor may
take into account to assess whether
asthma is under control. Make an
appointment to discuss your child’s
asthma with his or her doctor.

eMake an appointment with your child’s
doctor to discuss his or her asthma
score. Ask if you should change

your child’s asthma

treatment plan. eAsthma is unpredictable. Your child’s
asthma symptoms may be mild or
nonexistent, but they could worsen

at any time.

e Ask your child’s doctor about daily
long-term medications that can help
control airway inflammation and
constriction, the two main causes of
asthma symptoms. Many children may
need to treat both of these

symptoms on a daily basis for

the best asthma control.

eHave your child take the childhood
asthma control test periodically, even
if your child is feeling fine. Continue to
make appointments with his or her
doctor to ensure that your child is
receiving the best possible care

for asthma.

Fig. 2 Sc-ACT questionnaire (4-11 years).
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Have your child complete these questions.

1. How is your asthma today? Score
0 e
(0] o ©
Very bad Bad Very good

€

2Ty

It's a big problem, | can’t
do what | want to do It's a problem and | don't like it

2. How much of a problem is your asthma when you run, exercise, or play sports?

h;; ]

It's not a problem

S a
(,

It's a little problem but it's OK

3. Do you cough because of your asthma?

0

Yes, all the time Yes, most of the time

2]

Yes, some of the time

g |
e

No, none of the time

4. Do you wake up during the night because of asthma?

o

Yes, all the time

Yes, most of the time

!«Fu'.!
=,
2]

Yes, some of the time

©

No, none of the time

Please complete the following questions on your own.

5. During the last 4 weeks, how many days did your child have any daytime asthma symptoms?

4] (3] 2] ] 0] ]
Not at all 1-3 days 4-10 days 11-18 days 19-24 days Everyday
6. During the last 4 weeks, how many days did your child wheeze during the day because of asthma?
(5] 4] (3] (2] 1] o ]
Not at all 1-3 days 4-10 days 11-18 days 19-24 days Everyday
7. During the last 4 weeks, how many days did your child wake up during the night because of asthma?
o [ o ] [ o ]
Not at all 1-3 days 4-10 days 11-18 days 19-24 days Everyday
Chil ACT - Spail ish - Final version - 09 Jun 05 - Mapi Research Institute. Total D
f doc
Fig. 2 (Continued).
responded with neither good nor poor, fairly poor, some- Results

what poor, or very poor. The cutoff selection included the
following factors: (1) balance between sensitivity and speci-
ficity; (2) greater sensitivity in the identification of patient
with uncontrolled asthma; (3) greater area under the curve
(ROC) and percentage of patients correctly classified; and
(4) clinical validation. The cutoff selected was confirmed
by the results obtained as a function of the three clinical
groups.

A logistic regression multivariate analysis was performed
to evaluate the association of potential factors implied in
the asthma control. Since asthma control could be esti-
mated by 3 models (by tutors, by clinical approach, or by
Sc-ACT), we performed one multivariate analysis for each
model where the dependent variable was asthma control.

The data analysis was performed using the statistical
package SAS v. 9.1.3. A p-value of <0.05 was considered
significant.

A sample size of 420 children was required to evaluate the
psychometric properties of the questionnaire and to evalu-
ate the sensitivity of a change in the questionnaire from Visit
1 to Visit 3 with a SD of 0.15, a significance level of 0.05, a
statistical power of 0.80 assuming that 15% of the patients
would be lost to follow-up.

Baseline demographic and clinical data

We recruited 394 children; 382 were evaluated. The base-
line demographic and clinical characteristics of the children
are summarized in Table 2. The mean age was 7.9+2.4
years old (57% male); 187 (49%) had mild persistent asthma,
149 (39%) had moderate persistent asthma, and 46 (12%)
has severe persistent asthma. The overall mean time since
asthma diagnosis was 4.2 + 2.9 years. Almost half of the chil-
dren (84, 48%) were taking inhaled corticoids, these children
were mainly receiving budesonide alone (118, 64%). Other
medications included long-acting B,-agonists (27, 7%) or a
combination of both drugs (113, 30%).

Feasibility

A total of 380 (99.7%) children and their caregivers com-
pleted all the items of the Sc-ACT in a mean time of
5.3+ 4.4min.
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Table 2 Baseline demographic and clinical characteristics by asthma severity.

Total Mild persistent Moderate persistent Severe persistent
(N=382) (N=187) (N=149) (N=46)
Age (years), mean (SD) 7.9 (2.4) 7.7 (2.4) 8.2 (2.4) 8.0 (2.3)
Gender (male), % 219 (57.3) 110 (58.8) 84 (56.4) 25 (54.3)
FEV; (L), mean (SD) 1.7 (0.5) 1.7 (0.5) 1.7 (0.5) 1.4 (0.5)
Presence of symptoms? n (%)
Coughing 272 (71.2%) 122 (65.2%) 110 (73.8%) 40 (87.0%)
Wheezing 163 (42.8%) 66 (35.3%) 71 (48.0%) 26 (56.5%)
Shortness of breath 172 (45.0%) 63 (33.7%) 79 (53.0%) 30 (65.2%)
Exacerbations 172 (45.9%) 75 (41.0%) 68 (46.3%) 29 (64.4%)

FEV; =forced expiratory volume in the first second.
@ In the last 2 weeks before study start.

Validity

The analysis of the concurrent validity showed that the Sc-
ACT score was correlated with the perception of asthma
control by the physician, the patient, and the caregiver
(—0.52, —0.53, and —0.51, respectively), and correlated
with the PAQLQ and PACQLQ scores (0.56 and 0.55, respec-
tively). The correlation results between the Sc-ACT score
and the PAQLQ score were similar for the subgroups of chil-
dren 6-8 years of age (0.46) and 9-11 years of age (0.61).
The asthma classification and the number of exacerbations
were the only clinical variables well correlated with Sc-ACT
score (0.49 and —0.42, respectively). As for the longitudi-
nal validity, only the change in asthma classification showed
an acceptable positive correlation (0.41) with the change in
Sc-ACT score over time.

Reliability

The internal consistency of the questionnaire was good
(CCa=0.81). The test-retest reliability showed high ICC
estimates (ICC > 0.85 in all the items) (Table 3).

Table 3 Results of the test-retest reliability of Sc-ACT
questionnaire measured between Visits 1 and 2.

Question number of Sc-ACT n (ICC)
questionnaire (Items)

Item 1 80 (0.942)
Item 2 80 (0.885)
Item 3 80 (0.849)
Item 4 80 (0.879)
Item 5 80 (0.896)
Item 6 80 (0.962)
Item 7 80 (0.951)
ICC: intraclass correlation coefficient. n: number of

patients/tutors Sc-ACT test-retest reliability was calcu-
lated with patients/tutors who reported no variations in asthma
control in Visit 2 (no changes in symptoms, exacerbations,
treatment and variations in FEVy <9%).

Sensitivity to change

The effect size for the Sc-ACT scores was moderate (0.55),
and the mean change in Sc-ACT score between baseline
and Visit 3 was 3.0+5.7 points (18.5+5.3 and 21.5+4.6,
respectively). The MCID was 3.8 & 5.4 points (4 points).

Selection of the cutoff points

The selection of a cutoff point was based on a balance
between sensitivity and specificity, highest sensitivity for
identifying uncontrolled patients, highest AUC and propor-
tion of patients who were classified properly, and clinical
validity. Patients were classified as controlled or uncon-
trolled according to the clinician’s criteria, so patients
whose specialist rated their asthma control as very good,
somewhat good, or not too poor had their asthma controlled
(52.1%, n=199, at baseline), and patients in the remaining
categories of asthma control (fairly poor, somewhat poor,
and very poor) had their asthma uncontrolled (41.6%, n=159
at baseline). The AUC was 0.598. The cutoff point scores of
20.5-22.5 had the best balance between sensitivity (ran-
ging from 73% to 57.3%) and specificity (ranging from 47.1%
to 60.9%).

Regarding the clinical validity, mean Sc-ACT scores were
significantly different (p<0.001) among the seven cate-
gories created for defining the specialist’s perception of
asthma control (Table 4). The highest mean score was
reported for children with very good control (23.6 +3.6)
and the lowest mean for children with very bad asthma con-
trol (17.3 +3.8). Differences in mean Sc-ACT scores were
also significant between the specialist-assessed change in
therapy (p<0.001), with the highest scores (22.3 +4.4) in
children with no changes in therapy, and the lowest scores
(20.4 £ 4.9) in children with dose reductions. Finally, mean
Sc-ACT scores were also significantly different (p<0.001)
depending on the FEV4, so children with less than 75% of
the FEV; reference value had the lowest Sc-ACT scores
(20.4+4.2), and children with more than 125% of the
FEV, reference value had the highest Sc-ACT mean scores
(22.7 +3.2) (Table 4).

Additional analysis showed that children with severe
persistent asthma had the lowest mean Sc-ACT scores
(14.2 £ 6.1), whereas those with mild persistent asthma had
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Table 4 Comparison of Sc-ACT scores across clinical categories at Visit 3.

Category N Mean Sc-ACT score SD p-value
% predicted FEV;* <75% 18 20.4 4.2 <0.001
75% > FEV; > 90% 54 20.3 4.5
90% > FEV¢ > 110% 101 21.5 4.8
110% > FEV, > 125% 39 22.0 5.0
>125% 45 22.7 3.2
Physician’s Very good 45 23.6 3.6 <0.001
assessment of Somewhat good 98 22.2 4.2
asthma control Not too poor 46 21.3 4.7
Neither good nor poor 22 21.1 5.0
Fairly poor 69 20.7 4.8
Somewhat poor 65 21.1 4.7
Very poor 8 17.3 3.8
Physician’s Increase dose 90 21.6 4.2 <0.001
assessed change in No change 159 22.3 4.4
child’s therapy Decrease dose 105 20.4 4.9
Asthma severity? Mild persistent 183 19.8 4.4 <0.001
Moderate persistent 146 18.4 5.3
Severe persistent 46 14.2 6.1
Symptom intensity®
Coughing Mild 172 18.8 4.9 <0.001
Severe 95 15.3 5.1
Wheezing Mild 101 17.1 5.0 <0.001
Severe 56 13.5 4.9
Shortness of breath Mild 109 16.7 4.9 0.004
Severe 56 14.4 5.2
Symptom frequency’
Coughing <1/week 42 19.7 5.7 <0.001
>1/week 119 18.3 4.7
Daily 98 15.6 5.3
Wheezing <1/week 36 18.5 4.6 <0.001
>1/week 75 15.6 4.5
Daily 40 13.4 5.5
Shortness of breath <1/week 21 16.4 5.9 <0.001
>1/week 92 16.4 4.5
Daily 31 12.5 5.6

FEV; =forced expiratory volume in the first second.
a At baseline.

the highest mean scores (19.8 = 4.4). Accordingly, the more
intense and frequent the symptoms the higher the Sc-ACT
scores that were obtained (Table 4).

Discussion

This study validates the Sc-ACT by demonstrating its fea-
sibility, validity, reliability, and sensitivity to change when
assessing asthma control in Spanish-speaking children in
Spain ages 4-11. Use of the Sc-ACT is highly feasible; 99.7%
of children completed all items in the Sc-ACT taking an aver-
age time of 5.3min. The Sc-ACT was a reliable, valid, and
sensitive tool to measure asthma control in children using
a simple patient/caregiver perspective questionnaire, with-
out needing pulmonary function testing.

The Sc-ACT is reliable having a CCa =0.81 and retest reli-
ability >0.85. Additionally, we calculated for first time the
MCID of Sc-ACT (4 points). To date, no MCID for c-ACT has
been reported.?-%°

Since there is no gold standard for measuring asthma con-
trol in children, the construct validity of the Sc-ACT was
assessed by demonstrating appropriate correlations with
other measures of asthma control, such as clinical varia-
bles and questionnaires.?>?” We expected to find a low
or moderate (r <0.4) correlation between the Sc-ACT and
PAQLQ/PACQLQ, indicating that the later measures quality-
of-life more than asthma control. A coefficient ranging from
0.4 to 0.7 is considered a measure of good correlation.?
However, we expected that the variables that measured sim-
ilar concepts to those on PAQLQ/PACQLQ would have a high
correlation (r>0.8).
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The results of this analysis showed that the Sc-ACT scores
not only correlated well with the clinical perception of
asthma control (by patient, caregiver, and physician: —0.53,
—0.51, and —0.52, respectively), but also with some clini-
cal variables, such as asthma classification of severity (0.49)
and number of exacerbations (—0.42), as well as with the
asthma-related quality of life (0.56 and 0.55 for PAQLQ and
PACQLQ scores, respectively). Additional analyses demon-
strated that mean Sc-ACT scores were also related to the
intensity of asthma symptoms. As expected, these analyses
showed that higher Sc-ACT scores correlated to the worst
classification of asthma, higher number of exacerbations,
more intense asthma symptoms, and a worse perception of
asthma control.

The Sc-ACT tool also showed good performance in dis-
criminating between groups of patients differing in the
pediatrician’s rating of asthma control, the need for change
in a patient’s therapy, and the percentage of predicted FEV;.
Additionally, the Sc-ACT tool had good reliability and respon-
siveness, since the tool was internally consistent from one
test administration to the next and had a moderate effect
size between visits. The reliability of test-retest in the
present study was >0.85 for all of the Sc-ACT items. In con-
trast, Sekerel et al. reported a test-retest reliability of 0.71
in the Turkish version of c-ACT %°; Chen et al. reported a
test-retest reliability of 0.537 in the Chinese version of c-
ACT.?® In addition to the above mentioned properties, the
Sc-ACT questionnaire was completed by most participants
(99.7%) in a short amount of time. Therefore it is a feasi-
ble and valuable complementary source of information in
clinical practice.

Overall, the Sc-ACT questionnaire showed similar prop-
erties to the original English version (c-ACT) 27 and to the
adult version (ACT).?' Previous studies that validated a Span-
ish ACT in Uruguayan adults showed a CCx 0.79.32 A study
in Mexican children living in California reported a CCx 0.76
for children 6-11 years of age.** A Chinese version of c-
ACT performed in children 4-11 years of age showed a CCu
0.759.% A Turkish version of c-ACT showed a good CCu for
c-ACT item responses (0.82, 0.83, 0.82, 0.82 and 0.80 for
first c-ACT to the fifth c-ACT) with a cutoff point of 21 as
the highest ROC curve (80.3%); even sensitivities and speci-
ficities of the cutoff points of 18-21 were comparable.?
Nonetheless, our results suggest a higher cutoff point than
was originally proposed (above 19) by Liu et al. among
children in the US.° In fact, in our study the mean Sc-
ACT scores obtained across the categories defined for the
specialist assessed child’s therapy, and the specialist assess-
ment of asthma control, as well as the balance between
the sensitivity and specificity of the scale, suggested that
a cutoff point of 21would be adequate. That is in accor-
dance with a recent study performed in children of Mexican
descent in California suggesting a c-ACT cutoff point of 22
for children 6-11 years of age.** In a recent retrospective
analysis, Liu et al. reported a second cutoff point of 12
or less on the c-ACT for children with the lowest level of
asthma control. Hence, their group has now established a 3-
level asthma control classification: score 20 or greater = well
controlled; score of 13-19=not well controlled; and score
of 12 or less=very poorly controlled.?”” We are looking at
our population for a cutoff for those with poorly controlled
asthma.

The clinical manifestations of asthma vary in frequency
and intensity and require a standardized approach to assess-
ment via validated tools.?> However, in addition to having a
tool that is easy to use and provides valid results, a mini-
mal level of change in score consistent with real benefit is
needed. The MCID is the smallest change in a score on a
questionnaire that is clinically meaningful and would lead a
clinician to consider a change in treatment.?>?° A search of
the medical literature finds no previously reported MCID for
the c-ACT. We report a MCID of 3.8 points for the Sc-ACT.

The number of patients able to be recruited was
lower than expected, limiting study results. This validation
occurred in Spanish-speaking children in Spain; therefore, it
may or may not be appropriate for other Spanish-speaking
countries due to cultural nuances of Spanish spoken in differ-
ent countries. Hence, a validation process in each potential
country of use needs to be completed.

In conclusion, the Spanish version of the pediatric ACT is
a reliable, valid, and sensitive instrument to assess asthma
control in patients 4-11 years of age in Spanish-speaking
asthmatic children living in Spain, both in a research or
clinical setting. A cutoff point of 21 (with a MCID of 4) is
adequate.
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