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Abstract:

Objective: to evaluate stress in children and adolescents with asthma and its association with clinical
and psychosocial features. Methods: cross-sectional study conducted with asthmatic children and
adolescents between 7 and 12 years old, seen at the pediatric pulmonary outpatient clinic. The Stress
Childhood Scale, the Criterion of Economic Classification Brazil and a questionnaire were used to
collect data. Statistical analysis was realized using the Chi-square Test, ROC curve, Fisher Test and
Mann-Whitney. A logistic regression analysis model was used after univariety analysis. Results: stress
was detected in 38 % (19/50) of the patients, with predominance of psychological reactions. Statistical
significance associations were found between stress and scholar difficulties, socioeconomic class C2
and D (p = 0,013) and asthma symptoms in a period less than or equal to 7 years (p = 0,003). These
associations remained after logistic regression model. There was no statistical significance association
between asthma gravity and stress. Conclusions: more than one-third of children and adolescents
with asthma were stressed. This rate was higher in lower socioeconomic classes and in those patients
with scholar difficulties and with symptoms of asthma in a period less than or equal to 7 years.
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INTRODUCTION

Asthma is a chronic inflammatory disease of
the airways which is often reversible, either
spontaneously or through treatment. It is
characterized by bronchial hyperresponsiveness
(BH) and variable air flow limitation1.

According to the World Health Organization
(WHO), there are approximately 235 million people
with asthma around the world, and asthma is
considered the most common chronic disease in
children2. In Brazil, 110,245 children younger than
14 years were hospitalized with asthma in public
hospitals (Unified Healthcare System, SUS) in
20103.

Stress is a complex response of the body
involving physical and psychological reactions, and
occurs when individuals need to adapt to situations
and events that threaten their physical and mental
stability. When stress is intense or long-lasting, it
may cause physiological changes that promote the
manifestation of many symptoms and diseases.
Stress is not only an immediate reaction but also a

process that develops over time. It involves external
factors, such as environmental events or changes,
and internal factors, such as disposition, stance and
beliefs. The dissemination of the term stress in the
scientific community and general society is
attributed to the endocrinologist Hans Selye4.

The association between asthma and
emotional factors was observed a long time ago,
passing by Hipocrates, William Osler and by the
psychoanalytical references of the classic
psychosomatic medicine. After the second half of
the Twentieth Century, the concept of atopy, the
important role of allergens and genetic susceptibility
started to dominate the attention of the researchers
of the field.  However, what is known today about
asthma does not explain the high global prevalence
of the disease, increasing the attention given to
emotional and psychosocial factors and encouraging
a greater number of studies describing associations
between stress and asthma5.

In children and adolescents, depressive
characteristics such as irritability, tiredness and
apathy, as well as anxiety, abdominal pain,
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nightmares, aggressiveness and learning difficulties
are some of the most common stress symptoms.
Moreover, complications inherent to the treatment
of a chronic disease, such as asthma, may lead to
parental overprotection, which then generates
inappropriateness and vulnerability, and favors the
stress response6. Stress in children with asthma may
affect their quality of life, adherence to treatment
and treatment success7.

The association between stress and high
levels of cortisol was painstakingly studied by Hans
Selye and high cortisol became practically
synonymous of stress in the scientific literature. This
association began to change after the studies that
found hypocortisolism in patients with post-
traumatic stress disorder (PTSD) and later, in
patients with chronic stress, chronic stress
syndrome, fibromyalgia, pelvic pain and asthma8,9.

In Brazil, there are few studies about
childhood stress, which is commonly neglected by
health professionals and families10.

The objectives of this study are to verify the
presence of stress in children and adolescents with
asthma and assess the association between stress
and clinical and psychosocial variables.

METHODS

This is an observational, cross-sectional and
descriptive study done with 50 children and
adolescents with asthma followed at pneumology
outpatient clinic of the Federal University of Rio de
Janeiro (UFRJ), Institute of Puericulture and
Pediatrics Martagão Gesteira (IPPMG) from May
2010 to August 2011.

The parents and patients were invited to
participate in the study before any care was
provided. The caregivers signed a free and informed
consent form and the researcher clarified all their
doubts. Patients aged more than 10 years signed
an assent form.

The term caregiver in this study refers to the
unremunerated person mainly responsible for the
participant at home and who lives in the same home
as the participant11.

As proposed by the WHO, participants aged
< 10 years are defined as children and those aged
between 10 and 19 years as adolescents12.

The inclusion criteria were: have a diagnosis
of asthma confirmed by a physician of the
pneumology outpatient clinic and age between 7
and 12 years. The exclusion criteria were: having
other chronic diseases, having been hospitalized in
the previous three weeks, cognitive impairment or
inability to answer the study instruments.

The sample size was calculated by assuming
the stress prevalence of 23.7% reported by a study
on children with asthma10. The desired accuracy was
20% and the significance level 5%, resulting in a
minimum sample size of 17 patients.

The study instruments are described below.

Childhood stress scale (CSS)
The CSS consists of a five-point Likert scale

with 35 items which is filled out by the patient. It
aims to assess the presence of stress in individuals
aged 6 to 14 years. It was developed by Lipp and
Lucarelli in 1997, revised in 2004 and approved by
the Psychological Test Assessment System
(SATEPSI) of the Brazilian Federal Council of
Psychology (CFP)13. It is a simple instrument and
takes about 15 minutes to complete, which can also
be done by illiterate individuals.

The CSS is divided into four stress response-
related factors: physical reactions (example, item
12 – “I have diarrhea.”); psychological reactions
(example, item 5 – “I worry about bad things that
may happen.”); psychological reactions with
depressive component (example, item 13 – “I have
little energy to do things.”); psychophysiological
reactions (example, item 1 – “I cannot sit still and
am always doing different things.”)13.

Economic classification criterion – Brazil
(CCEB-2008)

The CCEB-2008 of the Brazilian Association of
Research Companies (ABEP) was used for
determining the socioeconomic classes of the sample.
Socioeconomic class is determined by adding the
points given to household items and characteristics,
as well as the education level of the head of family.
Eight classes are possible, listed in descending order:
A1, A2, B1, B2, C1, C2, D and E14.

Standard questionnaire
A standardized questionnaire was used for

interviewing the caregiver about the family and the
child. The following variables were collected: child’s
age and gender, caregiver’s age, number of people
in the household (“How many people live at your
home?”), home ownership status (“Is the home
yours, rented or borrowed?”, employment status
of the caregiver (“Do you have a job?”), and school
performance (“Has your child ever repeated a
grade? Does s/he have any difficulty in school?”),
school grade, asthma classification based on the
Brazilian Guidelines for the Management of Asthma1

(intermittent, mild persistent, moderate persistent,
severe persistent), presence of allergens in the
household (affirmative answ er to any of the
following questions: “Are there smokers in your
home? Pets? Mold on walls, carpets, clothes or bed
sheets?”), and time since diagnosis (“When did you
notice your child had asthma?”).

Statistical analysis
The statistical analyses were done by the

software SPSS version 17.0. Numerical data were
expressed as measures of central tendency (mean
and median). Variability was verified by calculating
the standard deviation (SD). The categorical data
were expressed as frequency (n) and percentage
(%). The significance level was set to 5%.
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Table 1: Characteristics of the sample and association with stress, Rio de Janeiro, 2010-11

Variable            Sheldhoodstress PR CI pvalue*

                Yes                        No

n % n %

Sex

Male 6 31,6 15 48,4

Female 13 68,4 16 51,6 2,031 0,61-6,72 0,24

Age (years)

<= 8 8 42,1  12 38,7

>8 11 57,9 19 61,3 1,152 0,36-3,68 0,81

Poor school performance

Yes 7 36,8 3 9,7

No 12 63,2 28 90,3 5,444 1,20-24,69 0,026

Grade

<= 2a. 15 78,9 16 51,6

> 2 4 21,1 15 48,4 3,74 0,95 - 13,01 0,074

Socio economic class

B2+C1 16 31,6 21 67,7

C2+D 13 68,4 10 32,3 6,2 0,067-0,749 0,013

Asthma classification

Intermitent + mild persistent 11 57,9 16 51,6

Moderate + severe persistent 8 42,1 15 48,4 1,289 0,41-4,01 0,67

Smokers

Yes 10 52,6 9 29

No 9 47,4 22 71 2,72 0,83 - 8,91 0,10

Pets

Yes 10 52,6 16 51,6

No 9 47,4 15 48,4 1,04 0,33-3,27 0,94

Mold

Yes  3 15,8 7 22,6

No 16 84,2 24 77,4 0,64 0,14-2,86 0,42

Sympton duration

<= 7 14 73,7 1 3 43,3

< 7 5 26,3 17 56,7 4,331 1,05 - 12,79 0,037

Legends:
* test χ2 ou Fisher

PR = prevalence ratio
CI = confidence interval

Table 2: Results of the logistic regression for the selected variables, Rio de Janeiro, 2010-11

Significant variable coefficient SE p value PR 95% CI

1  Low socioeconomic class 1.403 0,708 0,048 4,1 1,1-16,32

2  Poor school performance 2,416 1,024 0,018 11,2 1,5-83,4

3  Time sice diagnosis 1,968 0,863 0,023 7,2 1,3-38,8

SE: standerd error of the coefficient

PR: prevalence ratio
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The chi-square, Fisher’s exact and Mann-
Whitney tests were used for verifying possible
statistically significant associations. The variables
chosen for the logistic regression model were those
with statistical significance in the descriptive
analysis and those considered by the literature as
clinically relevant for childhood stress and asthma.
The receiver operating characteristic (ROC) curve
was constructed to find a cut-off point for the
association between childhood stress and asthma
symptom duration.

Ethical aspects
The study was approved by the IPPMG/UFRJ

Research Ethics Committee under protocol number
02/09, on July 14, 2009.

The children and adolescents with stress
according to the CSS were sent to the IPPMG
Psychology Service. Their caregivers were given the
phone numbers of the free applied psychology and
psychotherapy services of Rio de Janeiro. The
caregivers were informed about the importance of
going to a psychologist for helping the child to
manage stress.

RESULTS

Fifty patients with asthma aged 7 to 12 years
and their caregivers were studied. Most (58%, 29/
50) patients were females. The mean age of the
sample was 9.26 (SD=1.63).

The mean age of the caregivers was 36.89
years (SD=8.41), and the median age was 36. Most
caregivers (54%, 27/50) were formally or informally
employed and 46% (23/50) were housewives. Most
families (58%, 29/50) consisted of both parents
living together; 78% (39/50) lived in their own
homes and 80% (40/50) had five or less people

living in the household. According to the CCEB18

criteria, 40% (20/50) belonged to the class C1; 24%
(12/50) to the class C2; 22% (11/50) to the class
D and 14 % (7/50) to the class B2.

The study sought to determine the cut-off
point that best discriminated the association
between disease duration and stress. According to
the ROC curve, the best cut-off point was 7 years,
with an area under the curve of 0.72 (95%CI: 0.58-
0.86), as shown by Figure 1.

The variables were grouped for verifying
associations with stress (Table 1). The variables
school performance, socioeconomic class and
symptom duration were associated with stress.

Logistic regression was used for selecting the
best predictors of childhood stress (Table 2). The
following variables were considered possible risk
factors: being female, poor school performance, low
socioeconomic class, moderate to severe persistent
asthma, 7 years of less since diagnosis and presence
of smokers in the household. The associated
variables listed in Table 1 continued to be associated
after logistic regression.

The scores of the CSS factors were,
respectively: mean 21.68 (SD=5.01) –
psychological reactions; mean 14.58 (SD=3.41) –
psychophysiological reactions; mean 12.68
(SD=6.49) – psyTchological reactions with
depressive component; mean 12 (SD= 4.93) –
physical reactions.

DISCUSSION

Clinicians are aware of the relationship
between negative life experiences and exacerbation
of asthma. Severe negative events in the lives of
children with asthma, especially when accompanied
by chronic stressors such as poverty, and alcoholism

 ROC curve for disease duration in patients with asthma and stress, Rio de Janeiro, 2010-11
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and mental illness in the family, among others,
increase the probability of new exacerbations of
asthma15.

Chen and Miller9 developed a model based
on the hypocortisolism hypothesis to explain the
paradox between asthma and stress. The chronic
stress process not only reduces the number of
cortisol receptors but also reduces their sensitivity,
and the result is greater resistance to the anti-
inflammatory properties of glucocorticoids. The
same down-regulation process occurs with
prolonged exposure to high levels of epinephrine
and norepinephrine, which leads to the down-
regulation of the adrenergic receptors in the lungs
and lymphoid tissues, increasing the expression of
Th2 lymphocytes that produce cytokines related to
the onset and continuation of the inflammatory
process.

The results found by the present study show
a high rate of stress in children and adolescents
with asthma, higher than those found by studies
with schoolchildren using the CSS in Brazil16,17, and
higher than that of the only study found that
administers the CSS to patients with asthma10.

Belonging to a low socioeconomic class
(C2+D), poor school performance and disease
symptoms for seven years or less were associated
with childhood stress.

Given that children with intermittent and
mild persistent asthma visit the emergency room
less frequently than those with moderate and
severe persistent asthma, intermittent asthma was
grouped with mild persistent asthma and moderate
persistent asthma was grouped with severe
persistent asthma. No significant associations were
found between asthma severity and stress. The
association between childhood stress and asthma
severity is controversial in the literature9. Calam,
Gregg and Goodman18 showed that children with
asthma in good health were not at risk of
developing psychological disorders, contrary to
those with poor health. Emotional hardships were
related with poor health and not only with asthma.
Bussing et al.19 found a greater prevalence of
anxiety disorders in children with asthma. Stress
was not found to be significantly associated with
gender, despite the literature reports of a higher
rate of stress in girls10.

Poor school performance was more common
in the group with asthma and stress (p=0.026).
This association is not consensual in the literature,
probably because of the different ways of conceiving
and measuring the problem20.

School absenteeism secondary to the disease
and constant medical visits may prevent the child
from keeping up at school, developing abstract
thought, organizing notebooks and school material
and learning13,10,20. The fear of infecting a child
because of the disease floods the imagination of
the child, facilitating the development of anxiety,
which in turn may further hinder school
performance21.

 Patients with shorter time since diagnosis or
since the onset of the first asthma symptoms were
more stressed than those who had been dealing
with the disease for a longer period, which is in
agreement with Berenchtein10. The existence of this
specific factor of adaptation to the disease found
by the present study is reinforced by the absence
of associations between age and stress (p=0.812).
The child’s and adolescent’s knowledge about
asthma acquired by experience with the disease
over time may facilitate the management of the
symptoms and lead to better predictability and
control, resulting in a smaller impact on emotional
and physical health.  The more patients and families
know about their condition, the less anxious they
are and the more likely to adopt lifestyles compatible
with the disease22. 

The cognitive behavioral model is increasingly
relevant for the treatment of chronic diseases,
psychological wellbeing of patients, adherence to
treatment and treatment success23. The emphasis
of the model on being informed about the disease
and the role of individual interpretations of reality
may help children and adolescents with asthma to
know more about the disease, promoting faster
adaptation and developing autonomy.

Stress was not found to be associated with
the variables age group and school grade, but
26.3% of the stressed patients were aged 7 to 8
years and most of them were in the early grades of
elementary school. Starting school is a crucial
moment for the child with asthma. The restrictions
imposed by the disease, such as avoiding running,
jumping, physical activity, or even the social
exposure resultant from symptom manifestation,
such as tiredness and coughing, may lead to
socialization difficulties and isolation, making the
asthmatic child feel excluded and often different
from everyone else21. This opens the way for feelings
such as shame, excessive shyness, and irritability,
among others, which are common in children with
stress.

Alati et al.12 studied data from 5135 children
and adolescents from an Australian cohort and found
that asthma in children aged 5 to 14 years was
associated with internalizing behavior problems,
such as anxiety, depression, isolation and somatic
complaints. Asthma at age five years was also a
significant risk factor for the presence of teenage
behavior problems. Feitosa et al.24 studied 869
Brazilian children aged 6 to 12 years from the city
of Salvador and found a greater prevalence of
behavior problems in asthmatic children than in non-
asthmatic children.

Smokers and allergens were present in the
households of a significant number of study
participants, indicating parental resistance or
inability to adopt environmental control practices
that improve the disease. The presence of smokers,
mold and animals, associated or separately, were
not related to stress. Although environmental
control is still considered an important component
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