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Abstract

Background:Asthma is the most common chronic disease in children and adolescents. Poor asthma control can
have a negative impact on emotional, social and physical aspects of the children’s life.

Obijective: To evaluate the quality of lifeand its association with the level of asthma control in children and
adolescents with asthma.

Methods: It was an analytical cross-sectional study that included asthmatic children and adolescents, from a
Public Pediatric Pneumology Clinic in CascavelCity, Brazil. The Pediatric Asthma Quality of Life
Questionnaire (PAQLQ), validated for use in Brazil, was applied to assess the patient’s quality of life. Asthma
control was evaluated by the questionnaire based on the Global Initiative for Asthma (2021). Data were
summarized using descriptive statistics. Chi-square and Fisher’s Exact Tests were used to identify associations
between quality of life and disease control. Multiple Linear Regression model was performed to determine if
there was relationship betweenthe variables: age, gender, asthma control and the quality of life scores. The
level of statistical significance was p<0.05.

Results: 76 children and adolescents participated in the study; 40 females (53%) and 36 males (47%);agedfrom
7 to 17 (mean: 9.6 years old). 63 patients (82.9%) were classified as having controlled asthma (CA) and 13
(17.1%) had partially controlled (PCA) or uncontrolled asthma (UA). The asthma symptoms control determined
the general scores. The CA group presented significantly values for the overall PAQLQscore when compared to
the PCA + UA group.Patients with poor asthma control had impairment in mean quality of life scores in the
Activity Limitation and Symptoms domains. The latter was the most affected domain, with lower scores and
more patients reporting moderate or severe impairment in quality of life. Nonetheless, theasthma control had no
significant impacton Emotional Function domainscores.

Conclusions: Asthmatic children and adolescents with poor asthma control have impaired quality of life,
especially in the symptoms domains. The small number of patients with UA in the study samplemay have
influenced on the absence of impact on Emotional function scores.
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l. Introduction

Asthma is a chronic inflammatory disease of the airways,with diverse clinical manifestations, usually
characterized by two key elements: a history of respiratory symptoms (such as wheeze, shortness of breath,
chest tightness and cough, especially at night or on waking) associated with variable expiratory airflow
limitation[1]. Asthma is a serious public health problem, affecting an estimated 332 million people worldwide
[2]. In Brazil, although in the last two decades less hospital admissions due to asthma have been reported and a
decrease in its lethality rate in pediatric patients have been observed, it remains the most common chronic
disease among children and adolescents[3].
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One way to categorize asthma is according to the control level of its clinical manifestations[1].Poor
asthma control can have negative effects and bring about limitations in the emotional, social and physical
aspects of the patient’s life. Furthermore, in the pediatrics age range, it may also have an impact on the
caregivers quality of life (QoL),due to alterations in the family routine[4].

Symptoms, emotions, level of activity limitation, school absenteeism and hospital admissions of
asthmatic chidren might be analysed to evaluate their QoL. Such information is addressed in the Pediatric
Asthma Quality of Life Questionnaire (PAQLQ), an instrument that enables the QoL evaluation inthe pediatric
patient with asthma and that is already validated in Brazilian Portuguese. Based on this characterization and on
the asthma control level, it is possible to elucidate how these two factors are related, thus making the health
professionals aware of this association, in order to stablish therapeutic strategies that will lead to better clinical
evolution for the patient. [5].

The aim of this study was to evaluate the quality of life according to the level of asthma control in
children and adolescents diagnosed with asthma and treated at a reference center for this disease.

1. Method

This was an observational, cross-sectional, analytical clinical study conducted over a period of six
months, from June to November/2021, at a public Pediatric Pneumology Clinic, in Cascavel City, Parana,
Brazil.

The study included all children aged 7-17 years old with physician-diagnosed asthma who attended the
Clinic during the mentionedtime period.

The asthma control level was evaluated following the recommendations provided by the Global
Initiative for Asthma (GINA, 2021) [1], based on the answers to four questions about whether the following
signs were present in the four weeks prior to the interview: activity limitation, daytime asthma symptoms more
than twice a week, night waking due to asthma and use of asthma reliever medication more than twice a week. If
the patient’s replies to all questions were negative, asthma would be classified as well controlled (WCA); for
those with only one or two negative replies, asthma was sorted as partly controlled (PCA); if three or more
questions received negative answers, the asthma was considered as uncontrolled (UA).

The Pediatric Asthma Quality of Life Questionnaire (PAQLQ), validated for use in Brazil, was the
instrument chosen to assess the Quality of Life (QoL).It consists of 23 questions sorted into three domains. The
Activity Limitation domain (AL)comprehends five questions regarding the discomfort caused by the disease
during certain activities; the Symptoms domain (S) includes 10 questions concerning the malaise that asthma
attacks, cough, dyspnea, wheezing, chest tightness and night waking engender in children and adolescents; and
the Emotional Function domain (EF) comprises 8 questions exploring the frequency at which asthma made the
patients feel angry, afraid, different, excluded, irritated or upset for not being able to keep pace with their pairs.
Results are determined on a 7-point scale, in which 1 point indicates the most severe impairment and 7 points
suggest no impairment at all. Equal weights were assigned to all questions. By the end, besides the domain
scores, a general score was calculated using the arithmetic mean of the 23 answers. In order to evaluate how
much the level of asthma symptom control interferes in the QoL of children and adolescents included in the
study, based onthe PAQLQ scores, the patient’s QoL was classified as follows: minimal or no impairment (> 6);
moderate impairment (3.0 to 5.9 points) and severe impairment (< 2.9) [5].

Data were analyzed with the software Stata/SE v.14.1StataCorpLP.USA, 2020. Categorical variables
were evaluated by Fisher's Test. The independent samples Student's T-test was used to compare two classes of a
variable in relation to quantitatives variables, and the Chi-square test was used to identify the association
between two qualitatives variables. The Multiple Linear Regression model was used to determine the
relationship between multiple variables (gender, age, and asthma control) and the PAQLQ scores. The asthma
control variables were dichotomized into “Controlled asthma™ and “Partially controlled/Uncontrolled asthma™. P
values lower than 0.05 indicated statistical significance.

Patients with cognitive limitations that could compromise the test’s execution or comprehension were
excluded from the survey.

This study was submitted to and approved by the Research Ethics Committee of theWestern Parana
State University (Rulling n® 4.637.484/2021).

I11.  Results
101 (100%) children diagnosed with asthma who attended at the public Pediatric Pneumology Clinic
during the period of the study were evaluated. 76(75.2%) were selected based on the inclusion criteria.
The age ranged from 7 to 17 years (mean: 9.6 years, median: 9). 36 (47%) were male and 40 (53%)
were female.
Participants were sorted into three groups according to the asthma control level: Well Controlled
Asthma (WCA), Partially Controlled Asthma (PCA) and Uncontrolled Asthma (UA), which included 63
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(82.9%), 10 (13.2%) and three (3.9%) children, respectively. Considering the unrepresentative sample of
individuals with uncontrolled asthma, it was chosen to unify the PCA and the UC group to perform the
statistical analysis. Therefore, by the end there were only two major groups: WCA (n=63) and PCA + UA
(n=13).

No association between gender and asthma control (p=0.104) or between age and asthma control was found
(p=0.282).

The distribution of quantitatives variables of the overall PAQLQ score, as well as of the scores for the
Activity Limitation (AL), Symptoms (S) and Emotional Function (EF) domains of the PAQLQ is shown in
Table 1.

After evaluating the joint association between age and overall score (p=0.574) and age and AL
(p=0.561), S (p=0.240) and EF (p=0.472) scores, as well as the joint association between gender and overall
score (p=0.754) and gender and AL (p=0.750), S (p=0.644) and EF (p=0.126) scores, no correlation was found.
As for the joint association of asthma control and the overall score (=0.003), S score (p<0.001)and EF score
(p=0.016), considering the variables age and gender, correlation was found, but not referring to the AL score
(p=0.056), although a certain tendency to it could be noticed.

Tablel. Distribution of the values for the Pediatric Asthma Quality of Life Questionnaire components, by level
of asthma control.

Variable Group Mean Minimum Median Maximum SD p

Overall WCA 6.4 2.8 6.5 7 0.7 0.014
PCA +UC 54 34 6 6.6 1.2

PAQLQ-AL WCA 6.0 2.8 6.2 7 1.0 0.050
PCA +UC 54 4.4 5 7 0.8

PAQLQ-S WCA 6.4 2.9 6.7 7 0.7 0.007
PCA +UC 51 25 52 6.8 15

PAQLQ-EF WCA 6.5 2.8 7 7 0.9 0.121
PCA +UC 5.8 2.3 6.5 7 15

WCA: Wel IControlled Asthma; PCA: Partially Controlled Asthma; and UC: Uncontrolled Asthma..AL: Activity
limitation; S: Symptoms; and EF: Emotional function.

The distribution of the degree of impairment reported by the participants according to PAQLQ’s overall and
domains scores, byasthma control level, is presented on Table 2.

Table 2.Distribution of the cases by level of asthma control and by degree of impairment reported in the
components of the Pediatric Asthma Quality of Life Questionnaire.

Variable WCA PCA + UA Cases p
n (%) n (%) n

Cases 63 (82.8) 13(17.2) 76
Overall
Minimal or no impairment 51 (80.95%) 7 (53.85%) 58
Moderate impairment 11 (17.46%) 6 (46.15%) 17 0.072
Severe impairment 1 (1.59%) 0 1
Activity limitation
Minimal or no impairment 40 (63.4%) 4 (30.7%) 44
Moderate impairment 22 (34.9%) 9 (69.2%) 31 0.045
Severe impairment 1 (1.5%) 0 1
Symptoms
Minimal or no impairment 53 (84.1%) 5 (38.4%) 58
Moderate impairment 9 (14.2%) 7 (53.8%) 16 0.001
Severe impairment 1 (1.5%) 1 (7.6%) 2
Emotional Function
Minimal or no impairment 56 (88.8%) 8 (61.5%) 64
Moderate impairment 6 (9.5%) 4 (30.7%) 10 0,050
Severe impairment 1 (1.5%) 1 (7.6%) 2

WCA: well controlled asthma; PCA: partially controlled asthma; and UC: uncontrolled asthma.

V. Discussion
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Evaluating the quality of life (QoL) of asthmatic children and adolescents is a way to complement the
analysis of clinical signs, allowing the professional to have a better perception of the impact the disease and its
treatment have on the patients’ well-being[6].

In this study, an association between the general QoLindicators and the asthma control level in children
and adolescents was found, as well stablished in literature [4-15]. This suggests that patients with WCA have
less impairment in social interaction and lower frequency of clinical, physical and emotional signs. Asthma
symptoms control is recognized as the best predictor of QoL of asthmatic children. [8].

The current findings show correlation between the‘“activity limitation” domain and asthma symptoms
control, corroborating existent literature’s results[6, 16]. Nonetheless, part of this studies reported that this
domain was less affected than the others[16, 17].0n the other hand, previous researchers demonstrated that this
was the most affected domain, with the lowest average scores [4, 5, 9]. This contradiction of the perception of
asthma impact on activity limitationis attributed by certain authors to the variation in physical activity levels of
the individuals in the sample, even though recent research has not found any association between this variable
and QoL or asthma control[18]. The limited concepts that asthmatic children have about themselves, as well as
the parents’ and caregivers’ concerns about the risks of exercising may explain the relation between this domain
and asthma control level [9]. Patients with uncontrolled asthma symptoms may avoid some activities, fearing to
exacerbate the disease or trigger an asthma attack[16].

The “symptoms” (S) domain was also correlated to asthma control. Previous studies found similar
results, with lower scores in this domain [6,19]. It is possible to find a greater impact of the S domain on QoL
perception in samples whose patients have worse asthma control levels (related to more frequent symptoms and
use of rescue medication)[6], even though it is not the case of the current study.

No correlation between asthma control and emotional function was found. Although two studies
conducted in India reported improvement in all domains after the disease control, the authors emphasized that
the improvement in the emotional domain was not as high as in the others, a result similar to our findings[4, 16].
Other authors have found that the worse the asthma control, the more present anxiety symptoms associated to
emotional function were, and the worse the QoL would be[21]. One study from Nigeria and another from
Bosnia-Herzegovina reported this domain as the most affected[17,20].

There is divergence in the literature about which domain of the PAQLQ has the greatest influence on
perceived quality of life. This perception might be influenced by cultural aspects, level of physical activity, and
inclusion and exclusion criteria of each study [5].For Banjari et al., all domains were equally affected [7].

"Activity Limitation" and "Symptoms" were associated to impairment degree. Patients with greater
impairment of QoL in these domains were more prone to have partially controlled/uncontrolled asthma.These
results are similar to those found in other papers [5,6]. It is interesting to notice that objective questions are used
to classify the patients in the symptoms control categories, while there is some subjectivity in the answers to the
QoL questionnaire. This could explain the severe impairment reported by a patient sorted in the "Controlled
Asthma" group.

This study had one limitation: the non-representative humber of patients with uncontrolled asthma in
the sample may have influenced the lack of significance in the specific domain "emotional function".

V.  Conclusion
The study revealed that asthmatic children and adolescents with poor asthma control had impaired
quality of life, especially in the Symptom’s domain, which was the most affected. Including the PAQLQ in the
evaluation of asthmatic children may be an important strategy to provide the health professionals with
information about the impact of asthma on pediatric patient’s quality of life.
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