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adolescents; Background: Little evidence is available about psychological stressors in Lebanese asthmatic
asthma; adolescents, where health-risk behaviors are a serious threat to public health. In addition,
behavioral problems; the COVID-19 epidemic has had a substantial influence on adolescents’ mental health glob-
Lebanon ally, especially in Lebanon, where the ongoing economic and political challenges have largely

impacted their psychological well-being. This study aimed to explore the association of asthma
and the COVID-19 infection with behaviors among Lebanese adolescents.

Methods: Data were collected in July 2023, using the snowball sampling technique. Inclusion
criteria for participation in the study included being of a resident and citizen of Lebanon and
aged 12-18 years. Behavioral problems were assessed using the Youth Self-Report (YSR) scale,
which yields nine subscales (anxious/depressed, withdrawn/depressed, somatic complaints,
social problems, thought problems, attention problems, rule-breaking behavior, aggressive
behavior, and other problems) and a total score.

Results: Asthma was significantly associated with somatic complaints (Beta [B] = 2.98), atten-
tion problems (B = 0.01), and other behavioral problems (§ = 0.68). Having contracted the
COVID-19 infection, compared to healthy asymptomatic state ( = 1.55), was significantly asso-
ciated with more anxious behaviors. In the case of stratifying the analysis in terms of gen-
der, the results showed that the presence of asthma was significantly associated with more
social behaviors (B = 3.31), thought problems (B = 2.91), attention problems (3 = 0.02), other
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behavioral problems (B = 1.71), and total behavioral problems (B = 5.71) in males. In case
stratifying the analysis as to school type, the presence of asthma was significantly associated
with more somatic complaints (8 = 2.77) in participants from private schools whereas it was
significantly associated with more total behavioral problems (total YSR scores) (B = 5.05) in

participants from public schools.

Conclusion: It is confirmed that asthma and psychiatric disorders are interconnected, so it
would be of great importance to include screening through a psychological intervention in
treating asthmatic adolescents by means of (1) recognizing factors affecting patients’ mental
health, and (2) regulating uncontrolled behaviors that can exacerbate symptoms in order to

avoid the future morbidity.
© 2024 Codon Publications. Published by Codon Publications.

INTRODUCTION

Asthma has emerged as one of the most common causes
of respiratory illness worldwide. It is the most frequently
diagnosed chronic childhood disease primarily affecting
children living in urban areas.' Owing to its high frequency,
complexity, heterogeneity, and enormous burden on indi-
viduals, their families, and the society, asthma has been
a source of great challenge for healthcare professionals
worldwide. This chronic inflammatory condition, which is
characterized by recurring episodes of wheezing, cough-
ing, shortness of breath, and chest tightness, varying in
time and intensity, affects approximately 300 million peo-
ple globally.? Prevalence of asthma has roughly doubled
in the last few decades, and it is anticipated to affect an
additional 100 million people by 2025.3

The global prevalence of asthma is estimated at 262.41
million [95% CI 224.05; 309.45]. The physician-diagnosis
of asthma is estimated at 4.3%.> According to an Italian
study, the prevalence of asthma is around 4%.6 Moreover,
a Lebanese study conducted in 2017 showed the asthma
prevalence of 6.4% in children aged 3-15 years’ and 8.2% in
preschool children.?

Although the causes of asthma are not fully understood,
the rise in its incidence has recently focused attention on
several comorbidities related to its occurrence. Occurrence
of asthma and exacerbation are associated with several
genetic and environmental factors, including exposure to
allergens, cigarette and waterpipe smoking, male gender,
urban residence, viral respiratory infections, and lower
educational status.’

In addition, an association is observed between mental
health and illness of the lungs. Compared to children with-
out asthma, both male and female asthmatic children have
a higher prevalence of emotional issues.'®'" Although dis-
parities could be discovered in the literature,”? a conducted
meta-analysis concluded that asthmatic children had
behavioral problems that were one-half to two-thirds of
a standard deviation greater than the control group, with
differences being substantially pronounced among adoles-
cents with withdrawn, anxiety/depression, and somatic
complaints.

Experimental evidence suggests that asthma and ther-
apeutics may trigger anxiety among children.” Such results
have been strengthened by other conducted studies illus-
trating that children who can better manage their asthma

symptoms are less likely to exhibit behavioral issues.™ This
process appears to be influenced by the familial environ-
ment. As such, parental psychiatric disorders or marital
conflicts are shown to have a negative impact on a child's
psychological development as well as her ability to cope
with asthma and related medical compliance.”® These
findings imply that difficulties in managing asthma among
adolescents may be indirectly related to these behavioral
problems.”® The relationship between behavioral prob-
lems and asthma is bidirectional;" while the presence of a
chronic disease such as asthma might predispose a person
to stress, anxiety, and other behavioral issues; behavioral
problems might in turn cause uncontrolled asthma through
non-adherence to asthma management strategies.

Moreover, the central nervous system (CNS) of a child
or an adolescent is still in a vulnerable developing stage,
any stressful circumstances during this crucial stage could
cause both temporary and permanent physical, intellec-
tual, and behavioral impairments.'”'® Given that widespread
inflammation contributes to compromised neurological
processes and psychological and behavioral disorders,” it
appears reasonable to assume that inflammatory changes
in adolescents exposed to the COVID-19 infection could
cause long-term physiological and psychological harm and
be a major concern.? As such, it has been suggested that
the COVID-19 pandemic could have altered emotions and
behaviors of adolescents, with around half of the infected
children having experienced withdrawal, anxiety/depres-
sion, and physical symptoms.?

A little evidence is available about psychological
stressors among Lebanese asthmatic adolescents, where
health-risk behaviors are a serious threat to public health.
In addition, the COVID-19 epidemic had a substantial influ-
ence on the mental health of adolescents globally, and
especially in Lebanon, where the ongoing economic and
political challenges have largely impacted their psycholog-
ical well-being.?!

Moreover, in Lebanon, behavioral and psychosocial
challenges could be difficult for families to adhere to
treatment recommendations. Therefore, identifying and
comprehending behavioral changes that may surge in asth-
matics could lead to a better preventive care. On top of
that, on August 4, 2020, a massive explosion at the Beirut
port resulted in the death of hundreds and disabled thou-
sands of people, leaving them unsheltered. A consequen-
tial buildup of all these adverse events has led Lebanon to
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socioeconomic decline and institutional collapse, such as
universities and more microscopically but most importantly
schools.?

In Lebanon, schools are divided as private and public
schools. It is collectively agreed that public schools are for
children with lower socioeconomic class. In fact, because
of Lebanon’s crisis, the management of schools has been
more challenging, leaving children unsatisfied with their
education and their emotional and social needs have sup-
pressed.? Lebanese public schools suffer from a severe
shortage of qualified teachers who can teach mathematics
and science in English and French. In addition, a large num-
ber of public schools have infrastructure problems, such
as broken windows and leaking roofs.?* Hence, the present
study aimed to explore the association of asthma and the
COVID-19 infection with behaviors among Lebanese ado-
lescents while considering notable potentially confounding
variables in our analysis.

METHODS
Study design

Data were collected in July 2023, using the snowball sam-
pling technique. The questionnaire was developed with
Google Forms and distributed to participants via social
media platforms and messaging applications. The research
team contacted the known adolescents; and those who
accepted to participate were asked to forward the link
to other adolescents they knew, explaining the snowball
sampling technique. Inclusion criteria for participation
included being of a resident and citizen of Lebanon, and
aged 12-18 years. The introductory paragraph included the
objectives of this study as well as a request to adolescents
to seek parental permission prior to filling the survey. No
credits were perceived for participation.?

Minimum sample calculation

Using the multiple regression option (R? deviation from
zero) in the G-power software, a minimum sample of 439
patients was estimated, based on a squared multiple cor-
relation R? = 0.05, an alpha error of 5%, power of 80%, and
23 predictors to be entered in the final model.

Questionnaire and variables

The Arabic questionnaire had three sections: The first part
was a written consent to confirm the approval of adoles-
cents and their parents to fill the questionnaire. The sec-
ond part evaluated the participants’ socio-demographic
characteristics, that were, age, gender, and household
crowding index calculated by dividing the number of resi-
dents by the number of rooms.? Furthermore, other factors
known to be associated with asthma were included based
on the previous studies conducted in Lebanon’?: school
type, humidity at home and molds in the house as seen
on walls, exposure to pesticides, cigarette and waterpipe

smoking, and living area (urban/rural). Questions about the
COVID-19 infection (yes/no) and the intake of the COVID-19
vaccine (yes/no) were also included in the questionnaire.

The second part of the questionnaire included the
Youth Self-Report (YSR) scale.” The scale was used to eval-
uate behavioral problems, and was designed specifically
for use among adolescents aged 11-18 years. It yielded a
behavioral total score and scores for the following nine sub-
scales: anxious-depressed, withdrawn-depressed, somatic
complaints, social problems, thought problems, attention
problems, rule-breaking behavior, aggressive behavior, and
other problems. Higher total score reflected worse behav-
ior in each domain and overall behavior. The Cronbach’s
o values for subscales were as follows: anxious-depressed,
0.89; withdrawn-depressed, 0.79; somatic complaints,
0.85; social problems, 0.86; thought problems, 0.87; atten-
tion problems, 0.84; rule-breaking behavior, 0.89; aggres-
sive behavior, 0.89; other problems, 0.76. Cronbach’s a for
behavioral total score was 0.97. Permission to use the scale
was granted by Achenbach System of Empirically Based
Assessment (ASEBA)/Research Center for Children, Youth,
and Families, Inc. The Arabic version used here was cre-
ated by D’Andrea et al.??

Statistical Analysis

The SPSS software v.25 was used for the statistical anal-
ysis. The behavioral total score, subscale scores, and the
Asthma Control Test (ACT) score were considered normally
distributed, as the skewness and kurtosis values varied
between -2 and +2, except for the attention score with val-
ues falling outside this range. The log transformation was
applied, which yielded a normally distributed score after-
wards. The Student’s t test was used to compare two mean
values, and the Pearson’s test was used to correlate two
continuous variables. Multiple linear regressions were con-
ducted using the total YSR score and each subscale score
as the dependent variable. Only variables with P < 0.25 in
bivariate analysis were included in the final regression; P <
0.05 was deemed statistically significant.

RESULTS

In all, 202 asthmatic adolescents and 402 adolescents
without asthma participated in this study. A comparison
between the two groups is summarized in Table 1. No
significant difference was discovered between asthmatic
patients and healthy adolescents, except for a higher mean
body mass index (BMI), a higher percentage of persons
working with pesticides, and humid residences.

Bivariate analysis

The bivariate analysis of factors associated with each sub-
scale and the total YSR scores are shown in Tables 2 and 3.
A higher mean YSR total score was discovered in partic-
ipants studying in public schools, compared to private
schools; in cigarette smokers, compared to nonsmokers;
and in asthmatics, compared to healthy ones.
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Table 1 Comparison of characteristics between healthy
adolescents and asthmatics.

Healthy  Asthmatics t/X2 df P
Age 15.95 + 1.71 15.96 + 1.88 -0.07 602 0.949
Body mass index 21.68 + 3.37 22.39 + 4.27 -2.05 602 0.041
(BMI)
Household 1.23 £ 0.54 1.24 + 0.55 -0.14 602 0.892
crowding index
Number of 1.34+1.19 1.44 £ 1.16 -0.96 602 0.339
smokers in the
house
Gender 2.29 1 0.130
Female 235 (58.5%) 105 (52.0%)
Male 167 (41.5%) 97 (48.0%)
Place of living 0.40 1 0.525
Urban 190 (47.3%) 101 (50.0%)
Rural 212 (52.7%) 101 (50.0%)
School type 1.21 1 0.271
Public 112 (27.9%) 65 (32.2%)
Private 290 (72.1%) 137 (67.8%)
COVID-19 0.56 1 0.455
infection
No 178 (44.3%) 83 (41.1%)
Yes 224 (55.7%) 119 (58.9%)
COVID-19 vaccine 1.82 1 04177
No 160 (39.8%) 69 (34.2%)
Yes 242 (60.2%) 133 (65.8%)
Person in the 0.75 1 0.385
house working
with pesticides
No 220 (54.7%) 103 (51.0%)
Yes 182 (45.3%) 99 (49.0%)
Living in a region 7.33 1 0.007
sprayed with
pesticides
No 310 (77.1%) 135 (66.8%)
Yes 92 (22.9%) 67 (33.2%)
Humidity at home 4.81 1 0.028
No 288 (71.6%) 127 (62.9%)
Yes 114 (28.4%) 75 (37.1%)
Cigarette smoking 0.10 1 0.749
No 365 (90.8%) 185 (91.6%)
Yes 37 (9:2%) 17 (8.4%)
Waterpipe 0.06 1 0.805
smoking
No 323 (80.3%) 164 (81.2%)
Yes 79 (19.7%) 38 (18.8%)

Numbers in bold indicate significant p values. t = ratio of the
difference between the mean of the two sample sets and the
variation that exists within the sample sets; X?= Chi-square
value; df = degree of freedom.

Multivariable analyses

The results of multivariable analyses are summarized in
Table 4. Asthma was significantly associated with somatic
complaints (8 = 2.98), attention problems (8 = 0.01), and
other behavioral problems (8 = 0.68). Having contracted
the COVID-19 infection, compared to healthy asymptomatic

state (B = 1.55), was significantly associated with more
anxious behaviors. Studying in a private school versus
studying in a public was significantly associated with lower
anxious behaviors (B = -1.56), withdrawn behaviors (B =
-1.89), somatic complaints (8 = -2.90), thought problems (S
= -2.20), social behavioral problems (8 = -2.29), attention
problems (B = -0.01), rule-breaking problems (3 = -2.76),
aggressive problems (S = -2.21), and lower total YSR scores
(B = -3.52).

Cigarette smoking was significantly associated with
more anxious behaviors (B = 4.41), lower social behavioral
problems (8 = 4.29), higher attention problems (3 = 0.02),
more rule-breaking problems (B = 5.21), higher aggressive
problems (B = 3.17), and higher total behavioral problems
(higher total YSR scores; B = 5.97). Smoking waterpipe
was significantly associated with lower anxious behaviors
(B = -2.32), lower social behaviors (8 = -2.27), and more
rule-breaking problems (3 = 1.91).

Males, compared to females, were significantly associ-
ated with lower withdrawal behaviors (8 = -2.32), somatic
complaints (8 = -4.48), more rule-breaking problems (3 =
1.43), and lower total behavioral problems (lower total YSR
scores; 3 = -3.29). Older age (B8 = -0.003) was significantly
associated with lower attention problems.

Stratification analysis

In case stratifying the analysis in terms of gender, the
results showed that the presence of asthma in males was
significantly associated with more social behaviors (8 =
3.31), thought problems (8 = 2.91), attention problems (3
= 0.02), other behavioral problems (8 = 1.71), and total
behavioral problems (3 = 5.71) (Table S1).

In the case of stratifying the analysis in terms of school
type, the presence of asthma was significantly associated
with more somatic complaints (8 = 2.77) in participants
from private schools whereas it was significantly associated
with more total behavioral problems (total YSR scores; 8 =
5.05) in participants from public schools (Table S2).

DISCUSSION

Amid the surge of dynamic studies concerning asthma
patients in the last couple of years, our research contrib-
uted to the ongoing discourse of behavioral problems in
asthmatic adolescents, showing that having asthma is asso-
ciated with three variables, such as somatic complaints,
attention and behavioral problems, and other problems
(Table 4).

A considerable body of literature exists on the asso-
ciation between asthma and somatic complaints. A case-
control study evaluated 134 participants with differing
degrees of asthma control;?° it was deduced that higher
levels of somatization were observed in uncontrolled
asthma patients, compared to patients with controlled
asthma. In parallel, another review went beyond previous
reports by specifying that the most common psychosomatic
manifestations in asthmatics were stomachache, back-
ache, arm/leg/joint pain, menstrual pain, headaches, chest
pain, insomnia, and conditions.3® Asthmatics reported low
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Table 2 Factors associated with behavioral total score and subscale scores.

Rule-
Somatic Social Thought  Attention  breaking  Aggressive Other Total YSR
Anxious Withdrawn complaints  problems problems  problems behaviors behaviors  problems score

Gender
Female 59.25 + 10.04 59.11 £ 9.43 60.39 + 10.7 57.36 + 9.45 57.46 + 9.27 1.73 + 0.05 54.82 + 8.24 55.53 + 8.43 4.04 + 3.35 50.14 + 14.98
Male 55.34 +8.65 57.22 +8.92 56.36 + 8.91 56.57 +9.48 56.95 + 8.76 1.73 £+ 0.05 57.15 + 8.87 55.58 + 8.29 4.45 + 3.70 48.16 + 15.15

t 2113 2.51 5.07 1.02 0.68 -0.75 -3.31 -0.07 -1.42 1.61
df 602 602 602 602 602 602 602 602 602 602
P <0.001 0.012 <0.001 0.309 0.497 0.452 0.001 0.945 0.155 0.109

Place of living
Urban 57.21 £9.20 57.87 +9.15 58.70 + 10.34 56.94 + 9.46 57.15 + 8.81 1.73 + 0.05 55.78 + 8.58 55.41 + 8.25 4.19 + 3.43 49.03 + 14.86
Rural 57.85 + 10.05 58.70 + 10.34 58.57 + 9.94 57.09 + 9.48 57.32 +9.27 1.73 + 0.05 55.89 + 8.62 55.68 + 8.48 4.25 + 3.59 49.50 + 15.29

t -0.82 -1.06 0.16 -0.19 -0.22 -0.87 -0.16 -0.40 -0.21 -0.38
df 602 602 602 0.602 602 602 602 602 602 602
P 0.411 0.292 0.873 0.851 0.826 0.385 0.874 0.691 0.833 0.702

School type
Public 58.41 + 10.68 59.61 + 10.38 60.55 + 10.84 58.58 + 10.33 58.73 + 10.13 1.74 + 0.06 58.23 + 10.15 57.21 + 9.65 4.69 + 3.86 51.84 + 16.24
Private 57.18 + 9.17 57.74 + 8.69 57.83 + 9.72 56.37 + 9.01 56.62 + 8.49 1.73 + 0.05 54.85 + 7.66 54.87 + 7.68 4.02 + 3.34 48.22 + 14.45

t 1.34 212 2.89 2.48 2.44 2.47 3.98 2.88 2.02 2.57
df 602 602 602 602 602 602 602 602 602 602
P 0.180 0.035 0.004 0.014 0.015 0.014 <0.001 0.004 0.044 0.011

COVID-19 infection
No 56.72 £ 9.38 57.94 +9.25 57.61 +9.62 56.39 +9.41 57.12 £+ 9.45 1.73 + 0.05 55.48 + 8.78 55.35 + 8.56 4.15 + 3.64 48.08 + 15.44
Yes 58.17 + 9.81 58.55 + 9.25 59.40 + 10.45 57.50 + 9.49 57.33 + 8.74 1.73 £ 0.05 56.11 £ 8.45 55.71 + 8.22 4.27 + 3.41 50.19 + 14.74

t -1.84 -0.79 -2.16 -1.43 -0.27 0.10 -0.90 -0.51 -0.41 -1.70
df 602 602 602 602 602 602 602 602 602 602
P 0.067 0.428 0.031 0.154 0.784 0.922 0.366 0.608 0.683 0.089

COVID-19 vaccine
No 57.21 £ 10.02 58.39 + 9.99 58.19 + 10.03 56.38 + 9.17 57.12 £ 9.39 1.73 + 0.06 55.76 + 8.67 54.97 + 8.08 4.24 + 3.71 48.82 + 15.04
Yes 57.75 £+ 9.42 58.22 + 8.78 58.90 + 10.19 57.40 + 9.63 57.31 + 8.84 1.73 £ 0.05 55.88 + 8.56 55.91 + 8.52 4.21 + 3.39 49.56 + 15.11

t -0.67 0.21 -0.83 -1.28 -0.26 0.65 -0.16 -1.36 0.09 -0.58
df 602 602 602 602 602 602 602 602 602 602
P 0.504 0.835 0.408 0.200 0.798 0.518 0.870 0.175 0.932 0.561

Cigarette smoking
No 57.33 £ 9.37 58.12 + 9.22 58.51 £+ 9.92 56.72 + 9.16 57.07 + 8.90 1.73 + 0.05 55.23 + 8.30 55.25 + 8.20 4.14 + 3.42 48.79 + 14.90
Yes 59.74 + 11.95 59.93 + 9.49 59.87 + 12.14 60.07 + 11.81 58.94 + 10.30 1.75 + 0.06 62.02 + 9.21 58.65 + 9.42 5.04 + 4.30 54.24 + 16.06

t -1.44 =137 -0.80 -2.03 =128 2.1 SO -2.56 -1.49 -2.40
df 602 602 602 602 602 602 602 602 602 602
P 0.154 0.172 0.427 0.047 0.202 0.039 <0.001 0.013 0.142 0.020

Waterpipe smoking
No 57.86 + 989 58.48 + 9.43 58.51 + 10.27 57.32 + 9.79 57.50 + 9.24 1.73 + 0.05 55.14 + 8.60 55.52 + 8.37 4.24 + 3.57 49.05 + 15.39
Yes 56.23 + 8.47 57.49 + 8.43 59.12 + 9.56 55.74 +7.86 56.16 + 8.14 1.73 + 0.05 58.74 + 7.98 55.68 + 8.35 4.15 + 3.25 50.25 + 13.67

t 1.80 1.04 -0.58 1.87 1.55 0.060 -4.11 -0.19 0.26 -0.83
df 602 602 602 602 602 602 602 602 602 602
P 0.073 0.299 0.560 0.063 0.123 0.952 <0.001 0.851 0.797 0.406
Asthma

No 57.39 £ 9.72 58.07 +9.28 57.69 + 9.69 56.69 + 9.34 56.92 + 8.92 1.73 + 0.05 55.80 + 8.43 55.51 + 8.38 3.98 + 3.43 48.42 + 15.40
Yes 57.84 +9.51 58.70 + 9.19 60.51 + 10.73 57.67 + 9.69 57.87 + 9.27 1.74 + 0.06 55.92 + 8.94 55.64 + 8.35 4.69 + 3.63 50.99 + 14.29

t -0.53 -0.79 =25 =il =727 2.1 -0.16 -0.18 -2.36 -1.98
df 602 602 602 602 602 602 602 602 602 602
P 0.594 0.431 0.001 0.227 0.223 0.036 0.874 0.859 0.019 0.048

Numbers in bold indicate significant P values.
Log transformation of the attention score was used.
Numbers in the table refer to means + standard deviation.
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Table 3 Correlation matrix of continuous variables.
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. Anxious 1
2. Withdrawn 0.79*** 1
3. Somatic complaints 0.76*** 0.68*** 1
4. Social problems 0.83*** 0.74*** 0.67*** 1
5. Thought problems 0.76*** 0.71*** 0.72*** 0.79*** 1
6. Attention problems 0.64*** 0.59*** 0.61*** 0.73*** 0.71*** 1
7. Rule-breaking behaviors 0.60*** 0.54*** 0.56*** 0.70*** 0.71*** 0.58*** 1
8. Aggressive behaviors 0.70*** 0.64*** 0.62*** 0.78*** 0.80*** 0.65*** 0.80*** 1

9. Other problems
10. Total YSR score

0.63*** 0.60*** 0.63*** 0.69*** 0.71*** 0.61*** 0.67*** 0.71*** 1
0.84***0.80*** 0.79*** 0.85*** 0.86*** 0.73*** 0.75*** 0.81*** 0.78*** 1

11. Age -0.02 -0.004 0.04 -0.06 -0.06 -0.08 0.09* -0.04 -0.04 0.01 1

12. Body mass index (BMI) -0.02 -0.02 0.03 -0.01 0.05 0.02 0.07 0.02 0.14** 0.050.26*** 1

13. Household crowding index 0.06 0.05 0.07 0.01 0.04 0.01 0.001 -0.02 0.04 0.04 -0.05 -0.07 1
14. Number of smokers in the house -0.01 -0.01 0.03 -0.003 -0.02 -0.03 0.09* 0.03 0.03 0.04 0.09* 0.08*0.05 1

*P < 0.05; **P < 0.01; ***P < 0.001.

scores of internal controllability of symptoms;3' they were
more attentive and more sensitized regarding their bodily
functions. Moreover, the association of asthma with atten-
tion problems was a topic of interest in many literature
reviews. By means of a comparison, a recent investigation
in children suggested that incidence of attention deficit
hyperactivity disorder (ADHD) was 1.17 times higher in the
asthma group than in the non-asthma group. Other stud-
ies had similar results and elaborated that symptoms of
ADHD could negatively affect the course of asthma treat-
ment,3* which could lead to an increase in asthma morbid-
ity. In some instances, parents with a low socioeconomic
background were also diagnosed with attention deficit
problems, which affected the management of their child’s
asthma and ADHD.3* In addition, our analysis discovered a
clear correlation between asthma and behavioral problems
in adolescents. Interestingly, a meta-analysis of approxi-
mately 5000 asthmatic children reported more behavioral
difficulties in patients than in healthy children.’> Another
study with the same interest recruited 1445 children
aged 5-12 years and studied their behavioral problems.
Researchers discovered a greater proportion of behav-
ioral problems (25.25%) in asthmatic children, compared to
non-asthmatic participants (16.49%).%¢ Still another study
shed light on the challenges faced by the parents who
were constantly dealing with their children’s inappropriate
behaviors, such as potentially experienced breathing diffi-
culties, and conceded to their children’s wants in order to
avoid adverse situations.” The recurrence of such events
aggravated unhealthy cycles of interactions between par-
ents and children, tantrums, and rule- breaking behaviors.

Regarding respiratory infection, our investigation con-
cluded that the COVID-19 infection was associated with
psychological distress (e.g., anxiety). The basic informa-
tion was consistent to a previous meta-analysis that com-
bined the data of 31 studies comprising 5153 patients; the
prevalence of depression and anxiety among the COVID-19
patients was 45% and 47%, respectively.?’

In our investigation, multiple confounding factors were
associated with behavioral problems in our sample age

group. First, we observed that cigarette smoking was cor-
related to anxiety (Module 1, Table 4) whereas cigarette
and waterpipe smoking was correlated to low problematic
social behaviors, higher attention problems (Module 6,
Table 4), higher rule-breaking problems, and more aggres-
sive behaviors (Module 8, Table 4), compared to nonsmok-
ers. In line with our findings, a recent study described a
causal association between smoking and aggressive behav-
ior by comparing aggressive behaviors of 187,787 adoles-
cents recruited for a dose-dependent tobacco use. Planned
comparison demonstrated that at day 0 (lowest amount of
tobacco use), aggressive behaviors were discovered in 5.9%
of participants and this proportion increased 28.2% after 30
days (highest amount of tobacco use).3® Moreover, another
study emphasized on the fact that adolescence smoking
was associated with high risk of attention problems, affect-
ing the adulthood.?® Our study observed that a cigarette
smoker, compared to a waterpipe smoker, was at a risk
of suffering more anxiety. In contrast, a previous study
conducted among 113,786 waterpipe smoking students
revealed that waterpipe smoking was resulted in anxiety,
depression, and ADHD by 11%, 10%, and 4%, respectively.

We also discovered that male adolescents were more
susceptible to rule-breaking behaviors than females
(Module 7, Table 4). Contrarily, males tend to have a lower
YSR score than females (Module 10, Table 4). According to
an established review, it was illustrated that males were
more expressive and aggressive than females for external-
izing their problems whereas females tended to internalize
their problems, which lead to higher anxiety, depression,
and withdrawal behaviors, corresponding to higher YSR
scores.*

An additional confounding factor regarding behavioral
changes in Lebanese adolescents was found to be the type
of schooling. Our results demonstrated a novel compari-
son that showed higher levels of YSR scores (Table 4). In
public schools, students experienced higher levels of anx-
iety and aggressive behavior as well as more rule-breaking
problems than students in private schools. For instance,
a comparative study with 800 participants revealed that
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Table 4 Multivariable analyses.

Unstand- Stand- 95% confidence
ardized B ardized P interval (95% Cl)
Model 1: Anxious score as a dependent variable (R? = 0.074)
Gender (males vs. females®) -4.34 -0.22 <0.001 -5.88; -2.81
School type (private vs. public*) -1.56 -0.07 0.070 -3.25; 0.13
COVID infection (yes vs. no*) 1.55 0.08 0.044 0.04; 3.06
Household crowding index 1.04 0.06 0.149 -0.37; 2.45
Cigarette smoking (yes vs. no*) 4.41 0.13 0.002 1.67; 7.15
Waterpipe smoking (yes vs. no*) -2.32 -0.10 0.020 -4.29; -0.36
Model 2: Withdrawal score as a dependent variable (R? = 0.027)
Gender (males vs. females®) -2.32 -0.12 0.003 -3.82; -0.81
School type (private vs. public*) -1.89 -0.09 0.024 -3.54; -0.25
Household crowding index 0.59 0.04 0.400 -0.79; 1.98
Cigarette smoking (yes vs. no*) 2.40 0.07 0.072 -0.22; 5.02
Model 3: Somatic complaints score as a dependent variable (R? = 0.080)
Gender (males vs. females®) -4.48 -0.22 <0.001 -6.06; -2.89
School type (private vs. public*) -2.90 -0.13 0.001 -4.65; -1.14
Household crowding index 0.77 0.04 0.301 -0.70; 2.24
Asthma (yes vs. no*) 2.98 0.14 <0.001 1.32; 4.63
Model 4: Social behavioral score as a dependent variable (R?* = 0.037)
School type (private vs. public*) -2.29 -0.11 0.007 -3.95; -0.64
Cigarette smoking (yes vs. no) 4.29 0.13 0.002 1.57; 7.01
Waterpipe smoking (yes vs. no*) -2.27 -0.10 0.026 -4.28; -0.27
Asthma (yes vs. no*) 0.91 0.05 0.261 -0.68; 2.49
Age -0.34 -0.06 0.127 -0.78; 0.10
Model 5: Thought problems score as a dependent variable (R? = 0.026)
School type (private vs. public*) -2.20 -0.11 0.007 -3.79; -0.61
Cigarette smoking (yes vs. no*) 2.57 0.08 0.053 -0.04; 5.18
Waterpipe smoking (yes vs. no*) -1.78 -0.08 0.070 -3.71; 0.15
Asthma (yes vs. no*) 0.86 0.05 0.265 -0.66; 2.38
Age -0.28 -0.05 0.197 -0.70; 0.15
Model 6: Attention problems score as a dependent variable (R? = 0.040)
School type (private vs. public*) -0.01 -0.10 0.014 -0.02; -0.002
Cigarette smoking (yes vs. no*) 0.02 0.12 0.003 0.01; 0.04
Asthma (yes vs. no*) 0.01 0.09 0.032 0.001; 0.02
Age -0.003 -0.11 0.007 -0.01; -0.001
Model 7: Rule-breaking problems score as a dependent variable (R? = 0.094)
Gender (males vs. females*) 1.43 08 0.044 0.04; 2.81
School type (private vs. public*) -2.76 -0.15 <0.001 -4.22; -1.29
Cigarette smoking (yes vs. no*) 5.21 0.17 <0.001 2.77; 7.65
Waterpipe smoking (yes vs. no*) 1.91 0.09 0.036 0.13; 3.69
Age 0.15 0.03 0.471 -0.26; 0.55
Body mass index (BMI) 0.03 01 0.784 -0.16; 0.22
Model 8: Aggressive problems score as a dependent variable (R? = 0.094)
School type (private vs. public*) 2.21 -0.12 0.003 -3.67; -0.76
Cigarette smoking (yes vs. no*) 3.17 0.11 0.008 0.85; 5.48
Model 9: Other problems score as a dependent variable (R* = 0.022)
Gender (males vs. females*) 0.24 0.03 0.419 -0.34; 81
School type (private vs. public*) -0.58 -0.08 0.064 -1.20; 0.03
Cigarette smoking (yes vs. no*) 0.78 0.06 0.125 -0.22; 1.77
Asthma (yes vs. no*) 0.68 0.09 0.025 0.08; 1.27
Model 10: Total YSR score as a dependent variable (R? = 0.039)
Gender (males vs. females®) -3.29 -0.11 0.009 -5.77; -0.81
School type (private vs. public*) -3.52 -0.11 0.009 -6.14; -0.89
Cigarette smoking (yes vs. no*) 5.97 0.11 0.006 1.74; 10.21
Asthma (yes vs. no*) 2.51 0.08 0.052 -0.02; 5.04
Body mass index (BMI) 0.20 0.05 0.231 -0.13; 0.53

Numbers in bold indicate significant P values.
Log transformation of the attention score was used.
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24.7% of students in public schools engaged in aggres-
sive behaviors, compared to 12.9% students in private
schools. In fact, it is collectively agreed in Lebanon that
children pursuing education in public schools belonged to
a poor socioeconomic background. A low socioeconomic
background affected child’s development, and living in a
stressed environment (with social, financial, and inter-
personal problems) could result into becoming an aggres-
sive person.“2 However, some researchers established that
in India, students studying in private schools were more
aggressive than students of public schools, and concluded
that the type of school was not an important factor influ-
encing children’s behavior.*¢ We explained these differ-
ences by considering that cultural diversity in Lebanon,
compared to other countries, impacted the school educa-
tion, resulting in different type of emotional development
(e.g., aggression, anxiety etc.).

Clinical Implications

Nowadays, treatment of asthmatic patients and patients
with respiratory infections is mainly managed by medica-
tions that alleviate symptoms only.* Physicians and par-
ents overlook the effect of mental health on the child’s
recovery and well-being.** Studies concerning psychological
interventions during the course of asthma treatment are
limited in explaining different approaches to assist asth-
matics having high risks of psychological distress (e.g., anx-
iety, depression, etc.) and behavioral changes (attention
disorders, aggressive behaviors, etc.).%*

The findings from this research could aid in guiding valu-
able avenues of inquiry during clinical consultations with
adolescent patients suffering from asthma. An understand-
ing of various factors associated with behavioral changes
associated with the severity of respiratory diseases could
help in building a constructive plan to assist these patients
correctly. It is crucial for parents to check behavioral
changes manifested in children and look for negative hab-
its that they might develop, such as cigarette or waterpipe
smoking. All these factors could result in adverse asthma
outcomes. A clear assessment of factors exacerbating such
conditions must be made by a psychologist included in the
multidisciplinary approach for managing asthma.

Limitations

Possible limitations infiltrated our investigations. In fact,
biases related to data collection could have affected our
results, especially the underestimation or overestimation
of symptoms (adolescents might not know that they either
lived in a region sprayed with pesticides or in a house hav-
ing high humidity). In addition, the overall response rate
in our study was low and varied across different schools.
Moreover, the characteristic of our cross-sectional study
was limited: it did not allow us to confirm the possible
causes of emotional and behavioral problems in Lebanon.
The YSR scale is not validated in Arabic yet. A selection
bias was present because of the snowball sampling tech-
nique followed to recruit participants and the unknown
response rate.

CONCLUSION

The presence of asthma and the COVID-19 infection is
associated with behavioral changes among adolescents in
Lebanon. Our analysis suggested that the asthma was cor-
related to three adverse attitudes: (1) somatic complaints,
(2) attention problems, and (3) behavioral problems. We
also discovered confounding factors associated with behav-
ioral changes, such as cigarette and waterpipe smok-
ing, leading to higher risks of anxiety, attention deficit
and rule-breaking problems, and aggression. In addition,
our study demonstrated that studying in a public school
in Lebanon could generate a series of adverse emotions
and behaviors reflected by higher YSR scores (anxious-
depressed, withdrawn-depressed, somatic complaints,
social problems, thought problems, attention problems,
rule-breaking behaviors, aggressive behavior, and other
problems). However, the study established an important
protective factor that studying in a private school resulted
in lower YSR scores, compared to studying in a public
school. It was confirmed that asthma and psychiatric dis-
orders are interconnected. Therefore, it is important to
include screening through psychological intervention in
the treatment of asthmatic adolescents by (1) recognizing
factors affecting patients’ mental health and (2) regulating
uncontrolled behaviors that could exacerbate symptoms in
order to avoid the future morbidity.
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Supplementary

Table S1 Multivariable analyses stratified over gender.

Females Males
B B p 95% Cl B B p 95% Cl
Model 1: Anxious score as the dependent variable
School type (private vs public*) -.59 -.03 .647 -3.13; 1.95 -2.81 -.16 .012 -4.98; -.64
COVID infection (yes vs no*) 2.68 A3 .016 .50; 4.87 -.04 -.002 969 -2.08; 2.00
Household crowding index .86 .05 .362 -.99; 2.71 1.66 .09 143 -.57; 3.88
Cigarette smoking (yes vs no*) 1.80 .04 .508 -3.54; 7.14 5.68 .23 <.001 2.73; 8.63
Waterpipe smoking (yes vs no*) -1.57 -.06 .300 -4.55; 1.41 -3.12 -15 .014 -5.61; -.63
Model 2: Withdrawn score as the dependent variable
School type (private vs public*) -1.27 -.06 .296 -3.65; 1.11 -2.63 -.14 .023 -4.90; -.36
Household crowding index .57 .04 .521 -1.17; 2.31 71 .04 .553 -1.63; 3.04
Cigarette smoking (yes vs no*) -.31 -.01 903 -5.24; 4.62 3.59 14 .020 .57; 6.60
Model 3: Somatic complaints score as the dependent variable
School type (private vs public*) -2.80 -11 .039 -5.47; -14 -2.93 -.16 .010 -5.13; -.72
Household crowding index .35 .02 727 -1.61; 2.30 1.67 .09 147 -.59; 3.93
Asthma (yes vs no*) 1.79 .08 152 -.66; 4.24 4.37 .24 <.001 2.23; 6.52
Model 4: Social behaviors score as the dependent variable
School type (private vs public*) -2.18 -10 .067 -4.51; 16 -2.64 -13 .028 -4.99; -.29
Cigarette smoking (yes vs no*) 3.76 .08 141 -1.25; 8.77 5.54 .21 .001 2.18; 8.90
Waterpipe smoking (yes vs no*) -1.67 -.07 .251 -4.53; 1.19 -.290 -13 .044 -5.71; -.08
Asthma (yes vs no*) -.86 -.04 436 -3.05; 1.32 3.31 A7 .005 1.001; 5.63
Age -.39 -.07 191 -.98; .20 -.32 -.06 .358 -1.01; .36
Model 5: Thought problems score as the dependent variable
School type (private vs public*) -2.07 -10 .077 -4.37; .23 -2.47 -13 .027 -4.65; -.28
Cigarette smoking (yes vs no*) 1.03 .02 .683 -3.91; 5.97 4.21 A7 .009 1.08; 7.33
Waterpipe smoking (yes vs no*) -1.32 -.05 .358 -4.14; 1.50 -2.21 -1 .098 -4.83; .41
Asthma (yes vs no*) -.68 -.03 .535 -2.83; 1.47 2.91 16 .008 .76; 5.06
Age -.23 -.04 446 -.81; .36 -.40 -.08 .213 -1.04; .23
Model 6: Attention problems score as the dependent variable
School type (private vs public*) -.01 -.06 .260 -.02; .01 -.02 -15 .015 -.03; -.003
Cigarette smoking (yes vs no*) .002 .01 903 -.03; .03 .03 .23 <.001 .02; .05
Asthma (yes vs no*) .004 .04 .459 -.01; .02 .02 15 .014 .003; .03
Age -.003 -.09 110 -.01; .001 -.004 -15 .016 -.01; -.001
Model 7: Rule breaking problems score as the dependent variable
School type (private vs public*) -2.04 -1 .047 -4.04; -.03 -3.47 -19 .002 -5.64; -1.30
Cigarette smoking (yes vs no*) 4.44 1 .043 13; 8.74 5.93 .24 <.001 2.82; 9.04
Waterpipe smoking (yes vs no*) 2.21 .10 .078 -.25; 4.67 1.67 .08 .21 -.95; 4.30
Age .30 .06 .265 -.23; .82 -.07 -.02 .824 -.73; .58
Body Mass Index .04 .02 .764 -.22; .29 .02 .01 .871 -.26; .31
Model 8: Aggressive problems score as the dependent variable
School type (private vs public*) 212 -1 .042 -4.16; -.08 -2.35 -.14 .028 -4.44; -.25
Cigarette smoking (yes vs no*) 5.95 15 .007 1.63; 10.28 2.19 .09 126 -.62; 4.99
Model 9: Other problems score as the dependent variable
School type (private vs public*) -.38 -.05 .361 -1.21; .44 -.76 -.10 105 -1.68; .16
Cigarette smoking (yes vs no*) 47 .03 .595 -1.28; 2.22 1.05 10 .094 -.18; 2.28
Asthma (yes vs no*) -19 -.03 .637 -.96; .59 1.71 .22 <.001 .81; 2.62
Model 10: Total YSR score as the dependent variable
School type (private vs public*) -2.74 -.08 145 -6.41; .94 -4.06 -13 .031 -1.76; -.37
Cigarette smoking (yes vs no*) 3.70 .05 .350 -4.07; 11.47 7.76 18 .002 2.80; 12.72
Asthma (yes vs no*) -1.81 -.06 .307 -5.28; 1.67 7.59 .24 <.001 3.94; 11.25
Body Mass Index .40 .09 .086 -.06; .85 .03 .01 .886 -.43; .50

*Reference group; B= Unstandardized Beta; B = Standardized Beta; numbers in bold indicate significant p values.
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Table S2 Multivariable analyses stratified over the school type.

Public Private
B B p 95% ClI B B p 95% Cl

Model 1: Anxious score as the dependent variable

Gender (males vs females*) -2.84 -.13 .072 -5.94; .26 -4.70 -.25 <.001 -6.44; -2.96

COVID infection (yes vs no*) -1.39 -.07 .384 -4.52; 1.75 2.48 A3 .004 .79; 4.18

Household crowding index 1.88 A3 .078 -.21; 3.98 A3 .01 .895 -1.87; 2.14

Cigarette smoking (yes vs no*) 9.44 .29 <.001 4.42; 14.46 1.76 .05 .289 -1.50; 5.02

Waterpipe smoking (yes vs no*) -203 -.09 .269 -5.63; 1.58 -2.55 -.10 .032 -4.88; -.22
Model 2: Withdrawn score as the dependent variable

Gender (males vs females*) -1.61 -.08 .304 -4.69; 1.47 -2.53 -14 .004 -4.24; -.83

Household crowding index .71 .05 .505 -1.38; 2.79 .66 .03 511 -1.31; 2.63

Cigarette smoking (yes vs no*) 6.23 .20 .011 145; 11.01 .07 .002 963 -3.06; 3.21
Model 3: Somatic complaints score as the dependent variable

Gender (males vs females*) -4.00 -.19 .013 -7.14; -.86 -4.60 -.23 <.001 -6.42; -2.78

Household crowding index 2.04 14 .061 -.10; 4.17 -.84 -.04 .443 -2.99; 1.31

Asthma (yes vs no*) 3.18 14 .056 -.08; 6.43 2.77 A3 .005 .85; 4.69
Model 4: Social behaviors score as the dependent variable

Cigarette smoking (yes vs no*) 7.47 .23 .003 2.58; 12.36 2.29 .07 A73 -1.01; 5.59

Waterpipe smoking (yes vs no*) -1.50 -.07 414 -5.10; 2.11 -2.90 -12 .020 -5.33; -.46

Asthma (yes vs no*) .60 .03 .706 -2.54; 3.73 97 .05 .299 -.86; 2.79

Age -.34 -.06 .456 -1.23; .55 -.30 -.06 .248 -.80; .21
Model 5: Thought problems score as the dependent variable

Cigarette smoking (yes vs no*) 6.48 21 .009 1.67; 11.29 19 .01 .907 -2.93; 3.30

Waterpipe smoking (yes vs no*) -1.58 -.07 .380 -5.13; 1.96 213 -.09 .070 -4.43; 17

Asthma (yes vs no*) 1.68 .08 .285 -1.41; 4.76 .44 .02 .620 -1.29; 2.16

Age .06 .01 .894 -.82; .93 -.37 -.08 135 -.84; .11
Model 6: Attention problems score as the dependent variable

Cigarette smoking (yes vs no*) .05 .25 .001 .02; .07 .01 .04 .399 -.01; .03

Asthma (yes vs no*) .01 10 180 -.01; .03 .01 .08 .108 -.002; .02

Age -.002 -.07 .353 -.01; .003 -.003 -12 .012 -.01; -.001
Model 7: Rule breaking problems score as the dependent variable

Gender (males vs females*) 2.4 A2 A13 -.58; 5.40 1.07 .07 169 -.46; 2.61

Cigarette smoking (yes vs no*) 7.55 .24 .002 2.78; 12.31 3.96 14 .006 1.12; 6.80

Waterpipe smoking (yes vs no*) 1.77 .08 .316 -1.70; 5.24 1.90 .09 .072 -17; 3.96

Age .45 .08 .325 -.45; 1.35 .07 .02 .743 -.37; .52

Body Mass Index -12 -.04 .570 -.53; .29 .07 .03 .509 -.14; .28
Model 8: Aggressive problems score as the dependent variable

Cigarette smoking (yes vs no*) 4.73 16 .034 .35; 9.12 2.21 .08 112 -.52; 4.94
Model 9: Other problems score as the dependent variable

Gender (males vs females*) .36 .05 .528 -.77; 1.49 .22 .03 511 -.44; .88

Cigarette smoking (yes vs no*) 2.63 .22 .003 .89; 4.37 -.37 -.03 .546 -1.59; .84

Asthma (yes vs no*) 1.04 A3 .078 -.12; 2.20 .49 .07 162 -.20; 1.17
Model 10: Total YSR score as the dependent variable

Gender (males vs females*) -2.75 -.09 .254 -7.49; 1.99 -3.42 -12 .021 -6.33; -.52

Cigarette smoking (yes vs no*) 12.60 .25 .001 5.20; 19.99 2.10 .04 430 -3.13; 7.34

Asthma (yes vs no*) 5.05 15 .043 .16; 9.94 1.36 .04 .364 -1.59; 4.31

Body Mass Index -.02 -.003 .963 -.65; .62 .24 .06 .213 -.14; .62

*Reference group; B= Unstandardized Beta; 3 = Standardized Beta; numbers in bold indicate significant p values.



