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Summary

Introduction. The Test for Respiratory and Asthma Control in Kids (TRACK)

is a tool to assess asthma control in preschool children. This study aims to validate

the Portuguese from Portugal version of the TRACK questionnaire. Methods. A

prospective cobort study was carried out to assess their psychometric characteris-

tics. Caregivers of 141 children under age 5 with asthma symptoms were enrolled.

Results. Internal reliability was close to 0.70 (Cronbach’s o). The test-retest re-

liability was 0.87. TRACK scores were different between well, partially and
non-controlled asthma groups (p < 0.001). Patients rated as having better control
showed an increase in TRACK scores. Conclusions. The Portuguese version of
the TRACK questionnaire is accurate and reliable for monitoring asthma control.

1ts use may help to overcome challenges with the management of this age group.

Impact statement
This version of the TRACK questionnaire showed to be valid for use in Portugal

as an accurate and reliable tool to monitor asthma control in preschool children.

Introduction

According to current guidelines, the goal of the treatment is

Asthma is a common chronic disease affecting around 6.5% of
preschool children in Portugal (1), and accounts for high mor-
bidity and costs, particularly when it becomes uncontrolled (2).
Moreover, young children are more prone to develop exacerba-
tions and have less favourable responses to asthma treatments

(3, 4) than older children.

to achieve and maintain asthma control (5). Moreover, Glob-
al INitiative for Asthma (GINA) criteria have been accepted as
the standard for physicians assessing asthma control. Question-
naires provide a standardized evaluation of asthma control per-
ception and its use in clinical practice may easily help clinicians
to identify uncontrolled preschool asthmatic children (6).

© 2021 Associazione Allergologi Immunologi Italiani Territoriali e Ospedalieri - AAIITO. Published by EDRA SpA. All rights reserved.
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The Test for Respiratory and Asthma Control in Kids (TRACK)
is a validated questionnaire that determines respiratory control
in children younger than five years of age with symptoms con-
sistent with asthma (7-10). Furthermore, TRACK encompasses
both impairment and risk domains assessment, unlike most of
the childhood asthma control questionnaires that only capture
parent-reported impairment (7).

This questionnaire was already translated and validated into
other languages (11-13), including Brazilian Portuguese (14),
supporting a wider use across the world. Considering the rec-
ognized cultural-linguistic differences between Portuguese from
Brazil and Portugal, this study aimed to translate and validate
the Portuguese from Portugal version of the TRACK question-
naire.

Materials and methods

Study design

An observational, prospective cohort study was conducted at
the Allergy and Immunology Department of Dona Estefinia
Hospital (Lisbon, Portugal). The study comprised two visits
with an interval of two to six weeks, during the period Sep-
tember 2017 through June 2018, and took into account the
COSMIN checklist (15).

Study population

Children younger than five years old, with Portuguese-speak-
ing parents, and with a medical diagnosis of asthma or with
symptoms consistent with asthma, were eligible after their par-
ents’ consent. Inclusion criteria were either a history of having
two or more episodes of wheezing, shortness of breath or cough
that lasted more than 24 hours, or improvement of respiratory
symptoms with the use of an aerosolized bronchodilator. Chil-
dren with respiratory diseases other than asthma or with other
chronic disorders or congenital abnormalities were excluded
from the study.

TRACK Questionnaire

The TRACK is a five-item caregiver-completed questionnaire
that assesses asthma control in children under the age of five.
The first four items evaluate impairment based on the frequency
of respiratory symptoms, waking up at night because of these
symptoms, activity limitation in the last four weeks, and fre-
quency of rescue medication use in the last three months. The
fifth item addresses the risk domain, such as the frequency of
oral corticosteroid (OCS) use over the past year.

Items may be scored between 0 to 20, and the total score for
the whole questionnaire ranges from 0 to 100 points. TRACK
higher scores reflecting probably better asthma control and
scores lower than 80 suggesting possibly non-controlled asthma
(8). There is also evidence supporting that changes in TRACK

scores of 10 or more points are representative of the minimal
clinically important difference (MCID) (10).

This questionnaire is a trademark of AstraZeneca. To perform
the present study, this company granted us permission to trans-
late and use the TRACK questionnaire. They also agreed in co-
operating in all stages of the process of adaptation, ensuring an
accurate translation for Portuguese from Portugal.

Cultural adaptation of the TRACK questionnaire

The TRACK was adapted to a Portuguese context according
to one of the forward-backward-translation methodologies (15,
16). This included four steps: 1) forward translation: two in-
dependent native Portuguese speakers, both fluent in English,
performed the translation; 2) reconciliation of the forward
translations into one preliminary translation was developed by
two independent immunoallergists both fluent in English and
Portuguese; 3) backward translation of the reconciled version
into English was performed by two fluent in English indepen-
dent translators, and an independent supervisor comparing the
text with the original questionnaire for conceptual equivalence;
4) cognitive debriefing was conducted in 10 patients’ caregivers
representing the study population. Any uncertainties were dis-
cussed with the physicians through face-to-face interviews.

Data collection

Data regarding socio-demographic (age, children gender, and
education of the mother and father) and clinical characteristics
were recorded.

At baseline (V1) and follow-up (V2) visits, caregivers complet-
ed the Portuguese version of the TRACK. Each caregiver and
physician rated the disease control status of every child in the
previous four weeks on a visual analog scale (VAS) of 0 to 10
cm (completely controlled to not controlled at all) (17). Physi-
cians also assessed asthma control level as controlled, partially
controlled, or poorly controlled, based on the GINA guideline
recommendations (5), and recorded the number of asthma ex-
acerbations that needed a course of OCS, emergency visits, or
hospitalizations in the last year.

Based on the presence or absence of asthma-like symptoms (ep-
isodes of wheezing, shortness of breath, or coughing) in the pre-
vious four weeks and last 12 months, the timing of respiratory
symptoms was defined as currently symptomatic (episodes in
the past four weeks), symptomatic in the recent past (episodes
in the past 12 months but not within the past four weeks), or
asymptomatic (without symptoms for more than 12 months).
Therapeutic adjustments were performed at V2 and registered
according to the three categories of possible decisions: step-up,
no change, or step-down of the therapy level.

The local ethics committee of Centro Hospitalar Universitdrio
de Lisboa Central approved the study. Written informed con-
sent was obtained from each caregiver.
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Statistical analysis

To calculate the required number of subjects for this study
where reliability is measured, a kappa for the null hypothesis
of 0.5, a kappa for the alternative hypothesis of 0.7, a statistical
significance level of 0.05 (two-sided test), and a power of 80%
were considered. A sample size of 124 patients was obtained
(18). Categorical variables were described as absolute frequen-
cies and percentages. Continuous variables were presented as
median and inter-quartile range (IQR: P_-P_).

Internal consistency of the TRACK was assessed by estimating
Cronbach’s alpha coefficient with the responses given by all the
parents/caregivers at baseline and follow-up visits. A Cronbach’s
alpha coefficient estimate > 0.7 was considered acceptable.

The test-retest reliability of the TRACK was evaluated through
the intra-class correlation coefficient (ICC) and Lin’s concor-
dance correlation coefficient. Additionally, Bland and Altman
plot of the TRACK scores between visits was constructed. For
this analysis, only symptomatic in the recent past or asymptom-
atic patients that remained clinically stable in the follow-up visit
2 to 4 weeks later, were considered.

The criterion validity was assessed by comparing TRACK scores
among patient subsets differing on the level of the GINA asth-
ma control (controlled, partially controlled, and non-controlled
asthma). Additionally, the screening accuracy of TRACK was
evaluated using the receiver operating characteristic (ROC)
curve, assuming the hypothesis that higher scores increased the
odds of having controlled asthma. It was also calculated the per-
centage of correctly classified, using 80 as the TRACK cut-off
point.

The construct validity was studied by comparing TRACK
scores across the three categories of the timing of respiratory
symptoms (currently symptomatic, symptomatic in the recent
past, and asymptomatic), and with the therapeutic decision.
Still, regarding construct validity, the discriminative properties
of the TRACK were tested by classifying patients into different
groups based on the VAS asthma score of caregivers and physi-
cians. As there is no consensus about anchor points that should
be used to classify the levels of asthma control, we decided to
attribute equal intervals. Thus, patients with a VAS score < 3.3
were considered as having their asthma controlled, patients with
a VAS score between 3.3 and 6.6 as partially controlled asthma,
and patients with a VAS score > 6.6 as non-controlled asthma.
TRACK’s median score of all groups was compared with the
Kruskal-Wallis test.

The responsiveness was measured by comparing the median
TRACK scores of those patients that changed between the vis-
its in their GINA scores from partially or non-controlled asth-
ma (GINA score > 1) to controlled asthma (GINA score = 0).
Spearman’s correlation coefficients between absolute change
scores (V2-V1) of TRACK and both VAS asthma scores of care-
givers and physicians, were also estimated (15).

Table I - Characteristics of patients at baseline.

Total (n = 141)

Male, n (%) 81 (57.4)
Mean Age, years (SD) 3.67 (1.15)
Grouped age, n (%)

0-2 36 (25.5)

3-5 105 (74.5)
Caregiver education’, n (%)

High school not completed 26 (18.4)

High school graduate 37 (26.2)

Undergraduate or graduate degree 60 (42.6)
Caregiver rated symptoms status, n (%)

Symptomatic last 4 weeks 87 (61.7)

Asymptomatic recent 22 (15.6)

Asymptomatic > 1 year 32 (22.7)
Caregiver rated control status”, n (%)

Controlled 88 (62.4)

Partially controlled 35 (24.8)

Non-controlled 18 (12.8)
GINA Asthma Control, n (%)

Controlled 54 (38.3)

Partially controlled 48 (34.0)

Non-controlled 39 (27.7)
Asthma exacerbations, n (%)

Courses OCS (1) 80 (56.7)

Emergency visits (> 1) 86 (61.0)

Hospitalization (= 1) 9 (6.4)

*Percentages total less than 100 because some caregivers did not answer all the
questions; **using a visual analog scale.

Results

Patients sample

We included 141 of the 148 eligible children. Dropouts were
due to personal reasons (two children) and loss to follow-up
(five children). The socio-demographic and clinical characteris-
tics are described in table I.

The median (IQR) of the TRACK scores of the 141 patients in-
cluded in the study was 75.0 (65.0-90.0) and 80.0 (65.0-90.0)
points at baseline and follow-up visits, respectively.

Regarding asthma control assessment, caregivers overrated con-
trolled asthma in comparison with physicians that used GINA
criteria (z.e., 62% vs 38%).
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Figure 1 - Portuguese version of the lest for Respiratory and Asth-
ma Control in Kids (TRACK). TRACK is a trademark of the As-
traZeneca group of companies. °2009 AstraZeneca LR All rights
reserved 278650 5/09.

Pontuacao

1 | Durante as ultimas 4 semanas, com que frequéncia a sua crianca foi
incomodada por problemas respiratérios como pieira, tosse, ou falta de

ar?
lvez 2 ou 3 vezes 4 ou mais vezes
Nunca  lou2vezes todasassemanas porsemana por semana
020 015 010 as 0o

2 | Durante as Ultimas 4 semanas, com que frequéncia a sua crianca
acordou durante a noite devido a problemas respiratdrios (pieira, tosse,
falta de ar)?

lvez 2ou 3 vezes 4 ou mais vezes
Nunca  lou2vezes todasassemanas porsemana por semana
020 015 010 as 0o

3 | Durante as Ultimas 4 semanas, até que ponto os problemas
respiratérios da sua crianga, tais como pieira, tosse, ou falta de ar, tém
interferido com a capacidade de brincar, ir a escola, ou participar nas
actividades habituais de uma crianga da sua idade?

Nada  Ligeiramente Moderadamente
020 015 010 as 0o

4 | Durante os ultimos 3 meses, com que frequéncia precisou de tratar os
problemas respiratérios da sua crianga, (pieira, tosse, falta de ar) com
medicacdo de alivio rapido, de SOS (por exemplo, Ventilan®,
salbutamol, Onsudil®, ou Propavente®)?

Bastante Extremamente

I I U I R

lvez 2 ou 3 vezes 4 ou mais vezes
Nunca 1lou2vezes todasassemanas porsemana por semana
020 015 010 as 0o

5 | Durante os ultimos 12 meses, com que frequéncia a sua crianca
necessitou de tomar corticéides orais de urgéncia (Celestone®,
prednisolona, deflazacort, betametasona, Rosilan®) para os problemas
respiratdrios ndo controlados pela outra medicagao?

Nunca lvez 2 vezes 3 vezes 4 ou mais vezes

020 015 010 as 0o

As marcas aqui mencionadas sao marcas registadas dos seus respectivos proprietarios e nao
sdo marcas registadas do grupo AstraZeneca. Os fabricantes dessas marcas nio sio afiliados
do grupo AstraZeneca.

TOTAL

[l

Por favor veja no verso a explicacdo do que significa a
pontuagao total do questiondrio TRACK, da sua crianca

Cross-cultural adaptation

A final version for the Portuguese population was completed
with few adjustments to the questions, adding “SOS” to the
quick-relief medication (4™ question) and “emergency” for oral
corticosteroids (5" question), and the name of the drugs in both
questions was also changed for the most used in our country

(figure 1).

Internal consistency

Cronbach’s alpha for the total TRACK kids’ questionnaire was
0.79 (V1) and 0.69 (V2). The deletion of each item would de-
crease this coefficient except for the last one that would increase
Cronbach’s alpha to 0.81 and 0.73, respectively.

Test-retest reliability

The ICC coefficient estimate between visits was 0.76 (95% CI:
0.42-0.90) for stable patients (p < 0.001). The median (IQR)
of the TRACK scores at baseline and in the follow-up visits
was not significantly different (95.0 (90.0-95.0) vs 95.0 (90.0-

Figure 2 - Agreement of TRACK scores between visits in stable pa-
tients. Dots’ diameter is proportional to the number of observations
with the same plot coordinates.
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100.0), p = 0.225). Lin’s concordance correlation coefficient
was 0.56 (95% CI: 0.28-0.84). The Bland and Altman plot
shows the agreement of TRACK scores between baseline and
follow-up visits (figure 2).

Criterion validity

TRACK scores were significantly different among patients with
controlled asthma, patients with partially controlled asthma, and
patients with non-controlled asthma (table I and figure 3 a, b).
Additionally, the TRACK questionnaire’s ability to discriminate
between controlled and non-controlled asthma patients at V1
was assessed through the area under the receiver operating char-
acteristic (AUC) curve. An area of 0.90 (95% CI: 0.85-0.95) was
obtained, showing an excellent discriminative performance of the
TRACK questionnaire. Using TRACK scores established control
cut-off (< 80 wersus > 80), control status was correctly classified in
80.1% at baseline. For V2, an AUC of 0.87 (95% CI: 0.82-0.93)
and control status was correctly classified in 78.7% of the patients.

Construct validity

TRACK scores were significantly different between patients clas-
sified as currently symptomatic, symptomatic in the recent past,
and asymptomatic (70.0 (50.0-80.0) vs 85.0 (78.8-95.0) s 95.0
(90.0-95.0) at baseline, and (70.0 (51.3-80.0) »s 85.0 (78.8-
90.0) vs 95.0 (90.0-100.0) at the follow-up), both p < 0.001.
Moreover, asymptomatic patients had the TRACK highest val-
ues while currently symptomatic children had the lowest ones.
Based on VAS scores, the median (IQR) of the TRACK scores
at baseline between children classified by parents and physicians
as having controlled vs partially or non-controlled asthma were,
most of them, also significantly different (table III).
Comparing the TRACK scores among a decision of “step-up”, “no
change” and “step-down” therapy groups, significantly higher scores
were found along with the reduction of the therapy (table IV).
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Table II - TRACK scores by GINA levels of asthma control at baseline and follow-up.

Control rating - GINA criteria

Controlled Partially controlled Non-controlled p value

TRACK scores V1 90.0 (85.0-95.0) 75.0 (65.0-80.0) 55.0 (40.0-70.0) <0.001
Median (P25-P75) n (%) 54 (38.3) 48 (34.0) 39 (27.7)

TRACK scores V2 90.0 (85.0-95.0) 75.0 (67.5-85.0) 55.0 (45.0-70.0) <0.001
Median (P25-P75) n (%) 69 (48.9) 37 (26.2) 35 (24.8)

Responsiveness

The median TRACK scores at baseline of partially and non-con-
trolled asthmatic children were significantly lower than those
obtained in the follow-up visit when asthma became controlled
(67.5 (45.0-75.0) vs 85.0 (70.0-86.3), p < 0.001).

Spearman’s correlation coefficients’ estimates of TRACK change
scores with caregivers and physicians VAS asthma change scores,
between follow-up and baseline visits, showed moderate to
strong associations, both p < 0.001 (table V).

Discussion

This study provides evidence that Portuguese from Portugal version
of the TRACK is a reliable and valid tool for assessing respiratory
control problems, as demonstrated by their adequate psychometric
properties, comparable to those of the original validation (8).

The internal consistency, close to 0.70, increasing when de-
leting the fifth item from the scale, was considered acceptable.
Similar results were reported by other authors (8, 9) because this
last item reflects another different dimension of control, the risk
instead of impairment. These related two domains may change
independently (19), allowing us to accept values lower than the
desirable, in the range of 0.60 to 0.69.

Despite the interval of 2-4 weeks between the test-retest, the re-
liability found was nearly moderate to good (20) for stable pa-
tients. Looking at the confidence interval of ICC, this was quite
broad, although following the results obtained either on the
original (9) as in other languages validation of the TRACK (11-
14). Furthermore, common fluctuations of asthma symptoms in
preschool children probably were contributing to these findings.
Albeit there was no consensus, the GINA criteria were selected
as the standard for rating asthma control levels because they are
well accepted in clinical and research settings (5-7, 10).
Concerning criterion and construct validities, our results were
similar to those of the TRACK original validation study (8,
9), with median scores of the TRACK differing significantly
in the expected direction for levels of respiratory control based
on GINA guidelines, the timing of respiratory symptoms, VAS
asthma scores, and recommendations of changes in therapy.
Regarding discriminative accuracy, the TRACK showed also
good areas under the ROC curve relative to the ratings of asth-
ma control. The AUC values of 0.90 and 0.87 were similar or
even better than those reported for the development and valida-
tion samples (8). Likewise, the questionnaire correctly classified
respiratory control levels in nearly 80% of children (8).

Figure 3 - (a) TRACK scores by GINA levels of asthma control at baseline. (b) TRACK scores by GINA levels of asthma control at follow-up.
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Table III - Evaluation of the discriminative ability of TRACK using asthma VAS scores classification.
Control rating - Caregivers VAS score
Controlled Partially controlled Non-controlled p value
TRACK scores V1 85.0 (75.0-95.0) 65.0 (45.0-80.0) 47.5 (37.5-61.3) <0.001
Median (P,.-P_.) n (%) 88 (62.4) 35 (24.8) 18 (12.8)
TRACK scores V2 85.0 (75.0-95.0) 65.0 (50.0-78.8) 52.5 (35.0-81.3) <0.001
Median (P,.-P_) n (%) 95 (67.4) 36 (27.5) 10 (7.1)
Control rating - Physicians VAS score
TRACK scores V1 90.0 (80.0-95.0) 75.0 (65.0-80.0) 45.0 (40.0-65.0) <0.001
Median (P .-P_.) n (%) 73 (51.8) 36 (25.5) 32 (22.7)
TRACK scores V2 90.0 (80.0-95.0) 75.0 (63.8-81.3) 50.0 (40.0-65.0) <0.001
Median (P,.-P_.) n (%) 89 (63.1) 22 (15.6) 30 (21.3)
Table 1V - Evaluation of the discriminative ability of TRACK using a therapeutic decision.
Therapeutic recommendation
Step-up No change Step-down p value
TRACK scores V2 60.0 (50.0-75.0) 85.0 (80.0-90.0) 100.0 (91.3-100.0) < 0.001
Median (P,.-P_) n (%) 55 (39.0) 70 (49.6) 16 (11.3)

Good responsiveness to change in asthma control was shown
when we compared median TRACK change scores among the
children, grouped by the physicians’ GINA, and corresponding
VAS change scores. The results of this comparison suggested a
parallel change of TRACK with control status, supporting the
discriminant validity of the TRACK scores. Our results were
also in agreement with those obtained by Wandalsen ¢t 4/., in
what concerns the discriminatory capacity as the reliability of
the Brazilian version of TRACK (14).

Based on these findings, the implementation of the TRACK
questionnaire as a tool for assessing asthma control in preschool
children may improve asthma management, identifying uncon-
trolled patients easier. These patients require medication adjust-
ments and consequently, their better identification may lead to
significant reductions of the disease burden.

The main limitation of this study was the inclusion of a relatively
small number of patients from a single center. Nevertheless, this
Portuguese version of the TRACK probably exhibits similar psy-
chometric properties in other clinical settings. Additional studies
and more widespread use of TRACK will confirm this expectation.
One of the main strengths of our study is the inclusion in the
assessment of the asthma control of other validated tools such as

Table V - Correlation coefficients’ estimates of TRACK with care-
givers and physicians VAS change scores between visits (V2-V1).

Change of scores Caregivers Physicians
VAS* asthma VAS* asthma
TRACK - 0.545 - 0.684

(-0.656 - - 0.410) (- 0.768 —-0.578)

*VAS: Visual Analog Scale.

VAS scores in addition to the GINA criteria, which overcomes
any possible drawback of the selected standard.

Conclusions

In conclusion, the TRACK is a reliable and valid tool to assess
asthma control in Portuguese preschool children. The findings
of this study are important because asthma is highly prevalent,
and the use of the Portuguese version of the TRACK may help
clinicians to overcome some difficulties associated with pediat-

ric asthma care.
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