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KEYWORDS Abstract

Child asthma; Background and objectives: To examine the prevalence of two ISAAC (International Study of
Child mental health; Asthma and Allergies in Childhood) asthma indicators in 7 European countries and their relation-
Dominic interactive; ship with mental health disorders in children 6—12 years.

Strengths and difficul- Methods: A cross-sectional survey of 5712 school children aged 6—12 years using a video Self-
ties questionnaire administered instrument: Dominic Interactive and the Strengths and Difficulties Questionnaire
(SDQ); (SDQ) for parents and teachers. Asthma indicators were 12 month “Wheezing or whistling in the
Asthma prevalence chest” (WWC) and “Severe Asthma” (SA) based on number of attacks of wheezing, sleep distur-

bance due to wheezing, and limits to speech.

Results: On average 7.31% of the children had WWC, from 15.09% in Turkey to 1.32% in Italy; SA
2.22% on average ranged from 4.78% in Turkey to 0% in Italy. Generalized Anxiety Disorder (GAD)
from child self-reports was significantly associated with WWC and SA even after adjustment for
covariates. Based on parent and teacher combined reports, emotional problems were found to
have significant associations with 12-month WWC after adjustment, as well as “any problems”
which summarized externalizing and internalizing disorders Emotional, hyperactivity, conduct
disorders were not associated with SA.
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Conclusion: Asthma indicators very much differ across countries. Asthma indicators are associ-
ated with childhood GAD. Childhood self-reported mental health seems more related to Asthma
indicators than parents/teachers combined reports.

© 2023 Sociedad Espanola de Psiquiatria y Salud Mental. Published by Elsevier Espaiia, S.L.U. All

rights reserved.

Introduction

Asthma is a disease that affects an estimated 339 million
people worldwide and is in the top 20 causes of years lived
with disability." The severity of asthma could reach life-
threatening attacks; hospital admissions and mortality are
among its severity indicators, showing great variance
throughout the world.? Asthma is then associated with a
high disease burden, along with rising global incidence and
prevalence.? Furthermore, a wide range of comorbidities
have been associated with asthma status, especially
in children.*® These include conditions such as rhinitis,
diseases of the gastric and esophageal systems, hormonal
disorders, obesity, sleep disorders, and lastly, mental
disorders.”® Evidence exists that there is a possible bidirec-
tional relationship between asthma and mental health disor-
ders in children and adults, both ways.

A 2004 meta-analysis found that adult and child/adoles-
cent populations with asthma appear to have a high preva-
lence of anxiety disorders.” Another 2018 meta-analysis of
allergic disorders and depression found that in an asthma
subgroup the RR of depression was higher in adults and chil-
dren compared to their non-asthmatic peers.® Two meta-
analyses found that youth with asthma have been found to
have a greater prevalence of anxiety disorders and anxiety
symptoms.” ° A 2016 cross-sectional study found that chil-
dren with atopic diseases had more emotional, hyperactive,
and conduct problems than those without asthma.’® Chil-
dren with asthma at age 5 have been found to have higher
odds of both externalizing and internalizing disorders.""

On the other hand, a higher prevalence of asthma has
also been found in persons with mental health problems: a
2011 cross-sectional study of adults found an increased prev-
alence of asthma among individuals with a history of
ADHD."? Other studies have found strong associations
between anxiety and asthma, with higher prevalence and
worse symptoms of asthma seen in patients with anxiety.”'?
Furthermore, a large multi-country study (World Mental
Health Initiative), found, based on retrospective declara-
tions, that mental health disorders such as panic disorder,
specific phobias, and even certain eating and substance
abuse disorders have strong associations with subsequent
asthma in adult populations. '

A mental health disorder and asthma association has been
documented in children as well: a 2014 study of Korean
schoolchildren aged 7—8 found that those with ADHD had a
higher relative risk of asthma compared to those with no
ADHD. " A 2011 cross-sectional study of schoolchildren aged
5—12 found a statistically significant association between
the presence of behavior problems and asthma symptoms.'®

It seems then that asthma and mental health have some
associations. The direction of the association has been docu-
mented in populations suffering from asthma and in mental
health-disordered persons; however, since studies were

mostly transversal the directionality has been challenging to
assess. Recently, a 2019 cohort study found that adults with
depression had a higher risk of subsequent asthma develop-
ment and that those with asthma had a higher risk of subse-
quent depression development: suggesting a bidirectional
relationship.'”

Biological and psychosomatic explanations for the rela-
tionship between mental health disorders and asthma exist.
Acute stress has been associated with increased airway
inflammation, shown by exhaled nitrous oxide and
decreased lung function.'®"® Mental health disorders, espe-
cially among young people who may not fully understand
their situation, could easily precipitate bouts of acute stress
that could then lead to asthmatic symptoms and asthma.
Inflammatory cytokines namely, IL-1, IL-4, and IL-6, and
TNF-a, which are also important mediators of asthma patho-
genesis, have been associated with internalizing disorders
such as depression.?° Furthermore, Neuropeptide Y has been
shown to be associated with stress, particularly among those
with anxiety.?' The biological mechanism shows the overlap
between asthma and mental health. While the high comor-
bidity rate between both disorders is well documented, the
exact nature of the biological mechanisms and the need for
a full model that ties both disorders should be areas of new
research. Behavior problems may also play a role. Individu-
als with mental health disorders may be less likely to comply
with or seek asthma treatment. This would increase the
prevalence and severity of asthma and asthma-like symp-
toms among patients, especially children. Studies have
shown that youth suffering from mental health disorders
oftentimes have much worse asthma than their peers with-
out mental health disorder, and that psychological factors
play a big role in explaining the variance in asthma
severity.”?

It should also be noted that most studies on mental health
and asthma status have occurred predominantly in the
United States, Australia, and the United Kingdom. Strong
differences in asthma prevalence exist across countries and
geographic boundaries as the global trend is increasing.>’
Furthermore, these studies mostly focused on adult popula-
tions whereas asthma concerns children as well and could be
very detrimental to their development.

To fit that gap, in the mid1990s, an International Study of
Asthma and Allergies in Childhood (ISAAC) was launched by
using a standardized protocol to measure the prevalence of
asthma symptoms in large numbers of countries from all the
regions of the world. This allowed drawing children from a
sample of schools, mostly urban centers within a country,
and to examine the correlations between the prevalence of
asthma symptoms reported by ISAAC and national mortality
asthma and hospital admission rates obtained from national
registries and found a significant positive association.”
Regrettably, this study did not measure mental health prob-
lems associated with asthma in children.
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The present study aimed then to complete a large inter-
national study, in seven European countries, by using, for
children 6—12-year-old, ISAAC indicators together with a
unique exhaustive set of mental health measures from three
informants: the children themselves, the parents and the
teachers. This was rendered possible thanks to the School
Children Mental Health Europe (SCMHE)?* which covered
large populations of school children using well-established
mental health measures: (1) the Strengths and Difficulties
Questionnaire (SDQ)** for parents and teachers, validated in
many languages [20] and allowing a diagnostic prediction
through parents/teachers combinations, including their dec-
larations on child impairments?*?° (2) the Dominic-Interac-
tive: a video self-administered instrument?® validated in
these seven languages.?’

Such a study spanning very diverse countries aimed to pro-
vide better insight into the relationship between a large
scope of young child mental health problems, from different
perspectives, and asthma status indicators. Indeed, teachers’
and parents’ evaluations are expected to differ’® as well as
parents’ and children’s.?’ Since such young child evaluation
instruments mostly rely on external informants, the study will
be able to contrast children’s own perceptions of their mental
health, and adults’ (teacher and parents combined) evalua-
tions and their respective associations with asthma. It will
also enable the study of child external problems, internalizing
disorders as well as their co-occurrence, and asthma, control-
ling for socio-demographics and countries.

Our study objectives are then (1) to determine the preva-
lence of asthma symptomatology along ISAAC indicators
among school children 6 to 12 in seven countries, (2) to
determine some associations between asthma indicators and
socio- demographic factors (3) to determine the association
between child asthma indicators and mental health prob-
lems, internalizing and externalizing, based on child, versus
parent teacher combined reports.

Based on previous research we expect important differ-
ences in child asthma indicators across countries as diverse
as Italy, Germany, the Netherlands, Lithuania, Romania, Bul-
garia, and Turkey due to their environment. We also expect
children with mental health problems to have a higher odds
ratio for asthma; for internalizing as well as externalizing
disorders, including after controlling for most socio-demo-
graphic predictors including countries. We expect the self-
evaluated child’s mental health to be more associated with
asthma than the parent/teacher combined mental health
indicator since children self-reports for internalizing prob-
lems have been proven as superior to parents and teachers
evaluation.*°

Methods
Sample

The School Children Mental Health Europe (SCMHE) study is a
cross-sectional survey of European school children. These
schoolchildren range from 6—12 years old. The sample included
data collected in 2010 in Germany, Italy, the Netherlands, Lith-
uania, Romania, Bulgaria, and Turkey. Details for country-spe-
cific collections can be found in previous literature.”® The
sample for the survey was designated as approximately 50

randomly selected schools chosen per country with 48 randomly
selected children each except for Germany where a greater
number of schools was approached (150 schools per region) due
to the difficulty experienced by the research staff in securing
approval from schools, as schools were reluctant to participate
in research involving young children.

Combining school participation rates and child participa-
tion rates yielded the following participation rates per coun-
try: 4.1% in Germany, 24.5% in the Netherlands, 41.7% in
Turkey, 49.4% in Lithuania, 54.6% in Italy, 58.8% in Bulgaria,
64.5% in Romania. 8135 children completed a self-adminis-
tered mental health evaluation; parent and teacher mental
health evaluations were available for 6031. Only individuals
who completed usable information on asthma and both the
self-reports and SDQ parent or teachers were included in our
sample, among them 5721 schoolchildren.

Measures

Parent’s questionnaire

The parents completed a questionnaire on demographic
characteristics of the household including their family link
to the child, place of living (rural area/village, small/
medium town, large town), and both parents’ education lev-
els that will be combined to obtain the highest level reached
by one of the parents, the parent’s psychological distress as
measured by the SF-36 MH5 (Mental Health 5 items) sub-
scale®! and the SDQ. 88,97% of the respondents were the
mothers or stepmothers, 11,03% were fathers or stepfa-
thers. Teachers completed the SDQ plus some measures on
the child’s school competencies.

Asthma status was determined by parent questionnaire
according to the guidelines of ISAAC (International Study of
Asthma and Allergies in Childhood).*? Respondents were
asked:” Has your child ever had wheezing or whistling in the
chest at any time in the past?”; then for those who positively
answered, the question focused on the last 12 months. Ques-
tions followed on the severity of symptoms such as the num-
ber of attacks of wheezing, sleep disturbance due to
wheezing, and limits to speech. In order to recapture those
who may have not identified asthma, questions were added
such as “Has your child ever had asthma” along with other
questions pertaining to asthma symptoms: “In the last 12
months, has your child’s chest sounded wheezy during or
after exercise” and “In the last 12 months, has your child
had a dry cough at night, apart from a cough associated with
a cold or chest infection.” A question regarding wheezing
after exercise has been found in Australasian surveys to
identify some children who themselves or their parents/
guardians are unaware of or deny their asthma status.” Noc-
turnal coughing is widely considered a proxy for asthma sta-
tus.2? Following the seminal Anderson’s paper,? we built two
indicators: (1) 12-month episode of wheezing or whistling in
the chest and (2) an indicator of severe asthma based on
their proposal using a combination of the three severity indi-
cators previously mentioned. ISSAC being an international
project, its indicators translations have been done according
to scientific standards.*

Child mental health problems
Child self-reports on mental health came from the Dominic
Interactive.*® This program uses a combination of images
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and scenarios that progresses through the 91 situations of
the male-Dominic or female-Dominique character. As the
child goes through the DI they answer if they feel or have
felt like their respective character in a yes/no fashion.

The DI uses the DSM-V criteria to represent the 7 common
child mental health disorders. Specific phobias, separation
anxiety disorder (SAD), generalized anxiety disorder (GAD).
depression/dysthymia disorder, which could be pooled as
“internalizing disorders”; oppositional/defiance disorder,
conduct disorder, ADHD, which could be pooled as “external-
izing disorders”. The 91 situations use a combination of
audio and visual cues to help children identify complex emo-
tions into a situation they can understand. Previous studies
have shown that the DI is internally consistent as well as hav-
ing application cross-country borders.?”>**

Parent and teacher reports on child mental health were
drawn from the Strength and Difficulties Questionnaire
(SDQ).>> The instruments ask parents and teacher 25 ques-
tions regarding the child’s behavior over the past six months,
and is divided into 5 sections: emotional, hyperactivity/inat-
tention, conduct, peer relationship problems, and prosocial
behaviors. An impact measure was used to assess mental
health problem impacts on the child’s daily life. The author
proposed a predictive diagnostic algorithm that combines
parent and teacher’s subscales results as well as
impairment. This was applied to our sample to produce four
indicators: emotional, ADHD, conduct problems or any of
these. Both the SDQ and DI were completed in the native
language of their respective country and the instruments
were validated in each of the languages.***’

Statistical analysis

The prevalence of each of ISAAC indicators was compared
for each country by chi-square. The two indicators were
built: the 12-month wheezing or whistling in the chest
(WWC) and the 12-month severe asthma (SA): either 4
attacks or above, one or more nights of sleep disturbance
per week or speech ever limited. Logistic regressions for
these two indicators were used to determine the OR of each
socio-demographic potential predictor on these indicators
including parental mental health distress; for country com-
parison “grand means” were built, that is a numerical aver-
age of a group of average. Then OR between each child’s
self-report mental health problems for 12 months WWC and
SA were estimated, unadjusted and adjusted for the main
sociodemographic indicators using logistic regressions. The
same approach applied to the four predictive diagnoses
from parent/teacher SDQ combinations.

All analyses were done in STATA 17 BE.1 Results are
reported at the p = 0.01 level instead of 0.05 to take into
account the number of comparisons, p lower than 0.05 but
higher than 0.01 are mentioned for complete information.

Results
Demographic characteristics of the SCMHE sample
A total of 5721 children were used in the complete analysis.

Table 1 describes some of the key demographic characteris-
tics of the SCMHE survey. Mean age was 8.71 (8.67—8.74 95%

Table 1 Demographic characteristics of the SCMHE sam-
ple.
Demographic Subcategory %
Characteristics
Age of Child 6 239 4.23
(N=5,644) 7 1022 18.11
8 1309  23.19
9 1304 231
10 1285  22.77
11-12 485 8.59
Sex of Child Boy 2876 50.71
(N=5672) Girl 2796  49.29
Place of living Rural/Village 2217 40.55
(N=5467) Small/Middle town 1018 18.62
Large town 2232 40.83
Highest education Above High School 2880 54.65
of parents High School 1866 35.41
(N=5,270) High School (not 524 9.94
graduate)
Parental Stress Yes 919 16.92
(N=5,433) No 4514  83.08
Country (N=5672) Bulgaria 1006 17.74
Germany 456 8.04
Italy 757 13.35
Lithuania 1104 19.46
Netherlands 654 11.53
Romania 1099 19.38
Turkey 596 10.51

Cl) A roughly even ratio of girls to boys was observed, 40,55%
of respondents lived in an area classified as rural while
40,83% lived in a large town. The parental level of education
is high: 9.94% only did not complete high school and 54.65%
had some higher than high school level of education.

Asthma prevalence among schoolchildren across
seven countries of Europe

Table 2 shows the prevalence of each of the ISAAC indicators
in the seven countries. High variations among European
countries were present: for example, 12-month WWC ranged
from a low 1.32% in Italy to a high 15.09% in Turkey, followed
by Bulgaria 11.74%; each indicator differed at p < .00001;
severe asthma was not found in Italy and except for Turkey
and Bulgaria, was found to be rare in the other countries.

Univariate analysis of selected covariates

Table 3 shows the univariate ORs for possible confounders
between asthma and mental health disorders. Age and gen-
der of the child were found to have statistically significant
relationships for WWC, gender only for severe asthma. To
live in a large town was very much associated with both indi-
cators, as was either parent not having completed high
school. Parental distress has an OR = 1.66 for WWC only.
Using comparisons to the grand mean, Italy was found to
have a low OR =0.20 for WWC and Turkey and Bulgaria
respectively had OR 2,71 and 2.00. Similar trends appeared
for severe asthma and mental health disorders based on
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Table 2 Asthma ISAAC indicators by country.

Country N = 5721 Bulgaria Germany Italy Lithuania Netherlands Romania Turkey Total

Ever Wheezing or whistling in 29.59 17.91 8.59 10.48 20.47 14.61 27.35 18.03
the chest (n =1030)

Ever had Asthma (n = 360) 5.69 4.98 8.59 5.23 9.93 3.75 8.08 6.30

Last 12 months Wheezing or 11.74 7.42 1.32 5.49 6.48 5.37 15.09 7.31
whistling in the chest
(n=418)

Last 12 months Severe Asthma 3.76 1.69 0.00 1.63 2.21 1.74 4.78 2.22
(n=127)

Last 12 month wheezy during 3.5 3.94 1.32 2.36 4.46 3.58 5.62 3.37
exercise (n = 186)

Last month dry cough at night 9.53 6.82 1.85 12.49 12.81 12.57 46.01 13.58

not associated with cold
(n=780)

Each intercountry difference Chi(2) <.00001.

country except that Romania has OR=1.58 whereas Italy has
no such case.

Associations between child self-report mental
health and asthma

Table 4 shows the associations between each of the Dom-
inic Interactive self-reported child mental health prob-
lems and asthma indicators: WWC and SA. Univariate
analysis showed that internalizing disorders were signifi-
cantly associated with WWC; mainly SAD and GAD but not
any of the externalizing problems. Controlling for child’s
sex, age, parental education and psychological distress,
place of residence and country, these associations
remained to a lower extent: for SAD OR=1.39 was signifi-
cant at p = 0.035 and for GAD at p = 0.015 OR=1.68.
Results on SA paralleled the WWC: GAD was even more

associated OR=2.50 for adjusted OR; internalizing disor-
ders OR remained significant although to a lower extent
once adjusted OR=1.68 p = 0.022.

Associations between combined Parent/Teacher
SDQ including impact and asthma indicators

Results using the predictive diagnoses on WWC showed dif-
ferent results than child DI: emotional problems were not
significant unadjusted but once adjusted were significant
OR=1.71 p = 0.034; contrary to the child DI, conduct prob-
lems had a significant OR=1.49 (p = 0.018) with WWC; the
presence of “any of these diagnoses” was associated with
WWC unadjusted and adjusted: OR=1.41 (p = 0.034). None
of the predictive diagnoses showed significant associations
with severe asthma, adjusted or not (Table 5).

Table 3  Univariate Analysis of Covariates on WWC and severe asthma.
Covariates 12-month Wheezing or Whistling OR (95% ClI) Severe Asthma OR (95% ClI)
Age 0.91 (0.84—0.97) 0.93 (0.82—1.06)

Sex (Female vs Male)
Place of living: rural /village
- small/middle sized town
- Large town
Highest Education of Parents ref above HS
- High School Graduate
- High School Non-Graduate
Parental stress
Country (grand means)
Romania
Germany
Lithuania
Netherlands
Turkey
Bulgaria
Italy

0.72 (0.59-0.88)

1.02 (0.76—1.38)
1.38 (1.10-1.73)

1.24 (0.99—1.56)
2.10 (1.55-2.84)
1.66 (1.30-2.11)

0.85 (0.66—1.10)
1.20 (0.87—1.65)
0.87 (0.68—1.28)
1.04 (0.78—1.39)
2.71(2.16-3.41)
2.00 (1.63—2.45)
0.20 (0.12-0.35)

0.68 (0.47-0.97)

1.63 (1.09—2.45)
2.80 (1.69—4.66)

1.33 (0.85-2.09)
2.77 (1.71-4.50)
1.43 (0.92-2.21)

1.58 (1.14—2.20)
0.70 (0.38—1.28)
0.67 (0.44—1.04)
0.92 (0.58—1.46)
2.04 (1.41-2.94)
1.58 (1.14—2.20)
NA

Bold Values are those with p values under 0.01.
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Table 4 Child reported mental health problems and 12-month WWC and severe asthma.

Dominic Interactive

measures

12-month WWC

12-month severe asthma

Unadjusted OR (C.I.)

N =5595

Adjusted OR (C.I.)
N =4822

Unadjusted OR (C.I.)

N=5593

Adjusted OR (C.I.)
4261 (Italy excl)

Specific Phobia
Separation Anxiety
General Anxiety
Depression
Oppositional
ADHD

Conduct
Internalizing
Externalizing
Any Int/Ext
Both Int/Ext

1.40 (1.02—2.08)
1.43 (1.09—1.89)
1.83 (1.25-2.69)
1.38 (0.87—2.18)
1.24 (0.76—1.99)
1.25 (0.77-2.06)
0.95 (0.53—1.68)
1.52 (1.20-1.92)
1.19 (0.83-1.71)
1.48 (1.78—1.85)
1.28 (0.80—2.05)

1.46 (0.98—2.16)
1.39(1.02-1.88)
1.68 (1.10—2.56)
1.17 (0.71—1.94)
1.23 (0.73-2.08)
1.29 (0.75-2.22)
0.98 (0.53—1.80)
1.48 (1.14-192)
1.22 (0.82—1.81)
1.48 (1.16—1.90)
1.16 (0.69—1.96)

0.87 (0.40—1.88)
1.55 (0.96—2.50)
2.25 (1.22-4.14)
0.84 (0.30-2.25)
1.23 (0.53-2.81)
0.44 (0.11—1.78)
1.23 (0.50—3.06)
1.63 (1.09—2.44)
0.99 (0.50—1.97)
1.67 (1.13—2.45)
0.60 (0.19—1.92)

0.81 (0.35-1.90)
1.56 (0.93—2.62)
2.50 (1.33-4.71)
0.81 (0.29-2.25)
1.27 (0.51-3.20)
0.52 (0.13-2.13)
1.10 (0.40—3.08)
1.68 (1.08—2.62)*
1.03 (0.49-2.15)
1.71 (1.12-2.60)

0.68 (0.21-2.18)

Adjusted for Child ‘s Age, sex, type of setting, parental education, parental stress, country. Bold Values are those with p values under

0.01, Italic p = 0.035, *= 0.022.

Discussion

Our findings could be compared to the ISAAC-reported find-
ings on European asthma prevalence using the same indica-
tors. For children aged 6-7 the estimated 12 months WWC
parent reported was 11.6% having increased by 0.13% per
year.*® However, the intercountry variation was very large
and only a few rates are available on this age range: we
have found a rate for a similar indicator for Lithuania
(1999): 6.6%; Germany (1994): 8.4%” quite close to our find-
ings in these countries.

The highest rate of asthma indicators was observed in our
sample in Turkey. Previous literature has found the preva-
lence of wheezing as high as 53% in young children, and
asthma-like symptom prevalence in adults has been noted at
34%.37°° A 2015 study found a significant association
between the number of asthma cases and the level of urban
air pollution in Turkey.*® Pollution in Turkey has been a major
public health concern in recent decades due in part to the
country’s rapid industrialization, and numerous studies have
examined the relationship between air pollution and adverse
population health in cities.*""*>** A 2002 study of asthma
rates of schoolchildren 7—11 in Central and Eastern Europe

found the 12-month wheezing rates: 14.5% in Bulgaria and
6.8% in Romania** higher than our 2010 rates respectively:
11,74% and 5.35%; the lifetime such rates being also lower:
for Bulgaria 40.8% versus 29,59% and for Romania 16.6% ver-
sus 14.6%. This decrease corresponded to a decreasing trend
in pollution in Europe between these periods. In our study,
as in the Leonardi one, to have “asthma” was much lower
and not parallel to the WCC: for Bulgaria 2.8% versus 5.69%
in Romania 8.3% versus 3.75%, which fits with the difference
in diagnostic and medical practices across countries. For
Italy it should be reminded that the data were collected in
Sardinia, where pollution is being described as lower than
Italy and asthma less frequent.*®

Our findings on internalizing disorders from the child self-
report are consistent with previous findings on the associa-
tion of internalizing disorders and asthma.'" Particularly,
our association found between generalized anxiety disorder
and asthma agrees with some of the previous literature.
Most recently, a 2018 study of adult population in the US
found that asthma was associated with greater risk of mood
disorders and general anxiety disorders.*® While internaliz-
ing disorders were found to have an association with our
asthma indicators, depression on its own was not shown to

Table 5 Parent/Teacher combined mental health problems and odds of 12 month WWC and severe Asthma.

12-month WWC 12-month severe asthma

Parent/teacher Unadjusted OR Adjusted OR Unadjusted OR Adjusted OR
Combined SDQ (95%C.1.) N = 5721 (95%C.1.) n = 4931 (95%C.1.) N = 5719 (95%C.1.) n = 4370
Diagnostic (Italy excl
Emotional 1.57 (0.99—2.50) 1.71(1.04—-2.81) 1.68 (0.78—3.69) 2.00 (0.90—4.44)
Conduct 1.49 (1.07—2.08) 1.30 (0.89—1.91) 0.85 (0.41—1.76) 0.78 (0.35—1.73)
Hyperactivity 1.26 (0.63—2.52) 1.26 (0.61-2.59) 0.44 (0.06—3.15) 0.43 (0.58-3.15)
Any of them 1.50 (1.13-1.98) 1.41(1.03—-1.93) 1.08 (0.63—1.86) 1.11 (0.62—2.00)

Adjusted for age, sex, residence setting, higher parent education, parental stress, country. Bold Values are those with p values under 0.01;

Italic p = 0.034.
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have a statistically significant positive relationship. Depres-
sion is rare in very young populations, so it is possible that
our 6—11 sample is too young for depression to develop.

The predictive diagnostic approach combining parents/
teachers and impairment supports the relationship between
internalizing disorders (labelled emotional in the SDQ) and
asthma once adjusted, similarly to what was found with the
child self-reported mental health. An association with con-
duct problems was found but did not hold after adjustments.
We did not find any association with ADHD, contrary to
what was reported in a previous 2014 study of Korean
schoolchildren.™

Children self-evaluated mental health seemed to be more
associated with asthma than parents/teachers combined
evaluation, especially for severe asthma and general anxiety
disorder, whereas this did not appear in the parent/ teach-
er’s combination. Low to moderate agreement was found
regarding parent-child mental health problems, consistent
with previous literature:?° children are more aware of their
internalizing problems than their parents and teachers,
whereas parents and teachers are more aware of their exter-
nalizing problems, which are not well perceived by young
children but disturb family’s and school’s life. Since asthma
is more associated with internalizing problems, the
child evaluation is more related than parent’s or teachers’
evaluations.

Our study has some strengths. Our study attempts to alle-
viate the issues of only focusing on urban populations or ado-
lescents by including a wide range of schoolchildren across
Europe and Turkey with a young age range of 6—12. Further-
more, our analyzed sample from the SCMHE databank of
5602 children represents one of the largest sample sizes in
studying mental health disorders and child asthma. Our
study also helps address the issues of the determination of
asthma prevalence by using not only diagnosed asthma
reports but proxies of asthma such as constant night cough-
ing and wheezing after exercise as proxies for asthma status.
Using the DI also provides an accurate way of employing a
self-report of mental problems among a very young age
group. Including both self-reports of mental health from the
children and parental/teacher reports allows for a more
holistic analysis of youth populations regarding their mental
status.

Limitations of our study are those typical of a cross-sec-
tional survey-based study. As a cross-sectional study causal-
ity cannot be determined and neither can the temporality of
asthma and mental health relationship. It’s possible that
asthma more often precedes the development of a mental
health disorder and that the mental health disorder exacer-
bates the asthma condition and symptoms. Other issues for
our study are asthma status reporting is subject to recall
bias among participants; another limitation of our study is
the method of asthma status determination. Asthma is also
not a simple disorder to characterize and exists on a spec-
trum with a wide range of severity and symptoms. As such
how asthma status is determined can oftentimes under or
overestimate the true asthma prevalence. In our study,
asthma status is done through a combination of two indica-
tors: a 12-month episode of “Wheezing or whistling in the
chest, “and a “severe” asthma based on the presence of one
in three severity criteria. To assess asthma status more accu-
rately in future studies, a combination of medical history,

self-report, examination, and respiratory ability test should
occur. As in any survey there were some non-participants
that could differ from the participants; however, controlling
for demographic factors allowed to decrease some demo-
graphic biases but the relationship to mental health as well
as asthma could affect the participation in both directions.
Some countries have lower participation rates than other
specially Germany; however, this is due to difficulties to
obtain school authorities participation rather than individual
refusals. Mental health is evaluated by SDQ which has been
largely used across the world, but it is not a clinical evalua-
tion, even by using the predictive algorithm. Finally, a p-
value of less than 0.01 was used to take into account the
number of tests. However, it is possible that some tests may
be significant by chance.

Mental health disorders and asthma exhibit broad comor-
bidities, and both disorders can start early in a person’s life
course with long-lasting consequences. While the exact
nature of the relationship between mental health disorders
and asthma remains unknown, it appears that individuals
with certain mental health disorders are at higher odds of
asthma and asthma-like symptoms. It appears that certain
mental health disorders in youth internalizing disorders,
pose as a risk factor for asthma. Further exploration of the
associations between mental health disorders and asthma
among youth is needed.
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