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Objective To explore psychological distress in Korean adolescents having allergic disease comorbid with obesity.
Study design A total of 703 869 adolescents who completed the Korean Youth Risk Behavior Web-based Survey
between 2007 and 2016 were analyzed. Participants were divided into 4 groups—healthy control, allergic disease
only, obesity only, and comorbidity of allergic disease and obesity—and compared them to determine whether they
showed differences in mental health.
Results Adolescents with both atopic dermatitis and obesity had significantly greater odds of experiencing un-
happiness (OR, 1.17), stress (OR, 1.32), and suicidal ideation (OR, 1.25) than those without both conditions. The
same was true of adolescents with obesity and allergic rhinitis (OR, 1.21, 1.37, and 1.27, respectively) or bron-
chial asthma (OR, 1.37, 1.39, and 1.37). The comorbidity groups also showed significantly greater odds of stress
and suicidal ideation than the allergic disease-only (atopic dermatitis with obesity, 1.21 and 1.15, respectively; al-
lergic rhinitis with obesity, 1.11 and 1.09; bronchial asthma with obesity, 1.17 and 1.14) and obesity-only groups
(atopic dermatitis with obesity, 1.13 and 1.09; allergic rhinitis with obesity, 1.18 and 1.10; bronchial asthma with
obesity, 1.18 and 1.21).
Conclusions Allergic disease and obesity negatively and additively influence mental health in adolescents. (J
Pediatr 2019;206:99-104).

A llergic diseases and obesity are complex and multifactorial chronic health conditions possessing psychosomatic components.1

There is a growing body of research on how allergic diseases such as atopic dermatitis, allergic rhinitis, and bronchial
asthma (BA) are associated with psychological problems in children2-5 and adults.6-9 Patients with atopic dermatitis show

significantly increased risk of depression, anxiety, and suicidal behaviors,4,6,10 and patients with allergic rhinitis exhibit a higher
prevalence of stress, depressive mood, psychological consultations, and impaired health-related quality of life.7,11 There is also
consistent evidence that anxiety/depression is associated with the onset of BA, as well as the severity of its symptomatology
and poorer control status.12,13 The mechanisms underlying the linkage of psychological problems and allergic diseases are not
well-understood, but several studies have suggested dysregulation in the neurobiological components of the stress response system,
as well as alterations in the hypothalamic-pituitary-adrenal axis, as possibilities.14,15

Obesity is also known to have bidirectional associations with poor mental health and negative health-related behaviors.16-19

Obesity can have effects on mental health as a result of poor self-image and physical illnesses.16,17 Psychiatric illness can in turn
lead to further weight gain owing to hormone imbalances, behavioral issues, and medication effects.18

Allergic disease and obesity are both linked with psychological impairment, and these 2 conditions can co-occur; however,
few studies have confirmed how comorbidity of these conditions influences mental health.

In this study, we aimed to explore the mental health problems and describe the sociodemographic features of adolescents
with comorbidity of allergic disease and obesity from a nationally representative
sample from Korea. In addition, the associations between obesity and each aller-
gic disease, and the secular trends in the prevalence of adolescents with allergic
disease, obesity, and both allergic disease and obesity over a 10-year period, were
investigated.

Methods

This cross-sectional descriptive study used public datasets from the Korean Youth
Risk Behavior Web-based Survey (KYRBWS), which is a nationwide, school-
based survey annually conducted by the Korea Centers for Disease Control and
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Prevention. The KYRBWS uses a stratified, multistage prob-
ability design to obtain a nationally representative sample of
middle and high school students; annually, around 70 000 par-
ticipants aged 12-18 years anonymously complete the self-
administered questionnaire assessing health risk behavior. The
Korea Centers for Disease Control and Prevention’s institu-
tional review board approved the protocol, and all partici-
pants signed a consent form before participating in each survey.
The details of the survey procedure have been described
previously,20 and the validity and reliability of the KYRBWS
have been documented.21 We used the KYRBWS data col-
lected from 2007 to 2016. Of the total of 726 135 partici-
pants, 22 266 participants who did not record their height or
weight were excluded; the remaining 703 869 participants (363
180 boys and 340 689 girls) were analyzed (Figure 1; avail-
able at www.jpeds.com). Because the KYRBWS data are sec-
ondary and do not contain any private information, this study
did not require ethical approval.

A diagnosis of allergic disease was evaluated by an affirma-
tive response to the following questions: “Have you ever been
diagnosed with atopic dermatitis/allergic rhinitis/bronchial
asthma by a doctor?” Weight categories were defined accord-
ing to age- and sex-specific body mass index (calculated as the
self-reported weight in kilograms divided by the square of
the self-reported height in meters) percentiles according to the
growth charts developed in 2007 for Korean children and ado-
lescents, as follows: obese ≥95th percentile; overweight ≥85th
to <95th percentile; healthy weight ≥5th to <85th percentile;
and underweight <5th percentile.

Sociodemographic variables included age, sex, residential
area, socioeconomic status, participants’ academic perfor-
mance, and parental education level. Residential area was
grouped according to the participant’s specific administra-
tive district as a large city, medium- or small-sized city, and
rural area. Economic level and academic performance were both
classified into 5 groups (low, middle low, middle, middle high,
and high), which were then recategorized as low (low and
middle low), middle, or high (middle high and high). Fa-
ther’s and mother’s education were analyzed separately, and
classified as middle school or less, high school, and college or
more. Participants who did not know their parents’ educa-
tion levels or who did not have a parent were still included in
the analysis as unknown.

Physical activity was divided into frequency of participa-
tion in vigorous exercise and muscle-strengthening exercise;
participants answered by citing the number of days that they
performed each exercise in the most recent 7 days. Vigorous
exercise was defined as exercising for >20 minutes that leads
to rapid breathing and a substantial increase in heart rate. Ex-
ercises aimed at increasing muscle strength such as push-
ups, sit-ups, and lifting weights or dumbbells were defined as
muscle-strengthening exercises. Because the mean duration of
physical activity was 3 days for each exercise for the total sample,
we classified participants into high and low physical activity
groups (≥3 and <3 days of exercise per week, respectively). Sleep
duration was calculated using bedtime and wake-up time, which
was recorded by the hour in 10-minute increments, during the

most recent 7 days. For sleep satisfaction, there were 5 pos-
sible responses (well enough, enough, so-so, not enough, and
never enough), which were recategorized into enough, so-so,
and not enough. For drinking and smoking, participants who
had experienced it either more than once in their lifetime were
termed the experienced group; all others were considered non-
drinkers or nonsmokers.

The main independent variables for mental health were sub-
jective happiness, stress, depression, and suicidal ideation. Self-
reported happiness and stress were evaluated via a 5-point Likert
scale (none, a little, so-so, some degree, and very much). For
the ease of comparison and interpretation, the first 2 answers
on this scale were grouped into a single category (a little), as
were the last two (much). Depression and suicidal ideation were
assessed using 2 questions: “During the past 12 months, did
you ever feel so sad or hopeless almost every day for 2 weeks
or more in a row that you stopped doing some usual activi-
ties?” and “During the past 12 months, have you ever seri-
ously thought of committing suicide?” Answers to these
questions were coded dichotomously (yes/no).

The statistical analysis was performed via SPSS Statistics for
Windows 23.0 (IBM Corp, Armonk, New York) using proce-
dures that accommodate the weighted sampling design of the
KYRBWS. The total sample was divided into 4 groups: healthy
controls, allergic disease (atopic dermatitis/allergic rhinitis/
BA) only, obesity only, and comorbidity of allergic disease and
obesity (atopic dermatitis + obesity, allergic rhinitis + obesity,
or BA + obesity). Descriptive statistics were presented as preva-
lence (% ± standard error) or mean ± standard error, and com-
pared between the groups using c2 tests with Rao-Scott
corrections. The age-adjusted prevalence of each allergic disease
and weight status was calculated using Korean youth in 2010
as the reference population. The subsequent absolute and rela-
tive changes in the prevalence of each allergic disease, weight
status, and comorbidity of allergic disease and obesity were as-
sessed by arbitrarily dividing the decade into 3 periods: 2007-
2009, 2010-2012, and 2013-2016. The strength of the
associations between the variables were calculated as ORs and
their 95% CIs, first using simple logistic regression analysis with
complex sampling, followed by multiple logistic regression
analysis (also with complex sampling) while controlling for po-
tential confounders, including age, sex, residential area, so-
cioeconomic status, academic performance, parental education
level, and drinking and smoking experience. To exclude the po-
tential confounding effects of other allergic diseases, only sub-
jects with one of the allergic diseases were included in the
respective comparison analysis. The statistical significance was
defined as P < .05.

Results

Figure 2 shows the trends in the age-adjusted prevalence of
each allergic disease, weight status, and comorbidity of aller-
gic disease and obesity over the 10-year study period. The preva-
lence of obesity and overweight significantly increased between
2007 and 2009 (8.1% ± 0.1% and 3.7% ± 0.1%, respectively)
and 2013-2016 (10.7 ± 0.1% and 4.5 ± 0.1%, respectively;
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P < .001). Conversely, the prevalence of underweight de-
creased from 7.1% ± 0.1% in 2007-2009 to 5.9% ± 0.1% in
2013-2016 (P < .001; Table I [available at www.jpeds.com]).
Among the allergic diseases, the prevalence of atopic derma-
titis showed a consistent annual increase of 0.7% on average,
whereas the prevalence of allergic rhinitis and BA both re-
cently plateaued. The estimated prevalence of comorbidity of
obesity and any allergic disease significantly increased over the
10-year period from 3.4% ± 0.1% in 2007-2009 to 5.4% ± 0.1%
in 2013-2016 (P < .001). These increasing trends were signifi-
cant for atopic dermatitis + obesity, allergic rhinitis + obesity,
and BA + obesity (all P < .001; Table I).

Table II shows the associations between allergic disease and
weight status. The obesity and overweight groups had signifi-
cantly greater odds of having any allergic disease (OR, 1.18 [95%
CI, 1.15-1.20] and OR, 1.11 [95% CI, 1.07-1.14] for atopic der-
matitis; OR, 1.05 [95% CI, 1.03-1.07] and OR, 1.08 [95% CI,
1.05-1.11] for allergic rhinitis; OR, 1.23 [95% CI, 1.19-1.27]
and OR, 1.19 [95% CI, 1.14-1.24] for BA), and the under-
weight group had a significantly lower odds of any allergic
disease (OR, 0.88 [95% CI, 0.85-0.90] for atopic dermatitis;

OR, 0.97 [95% CI, 0.94-0.99] for allergic rhinitis; OR, 0.89 [95%
CI, 0.86-0.93] for BA).

Tables III-V (available at www.jpeds.com) show the so-
ciodemographic and mental health characteristics of youth
with comorbid allergic disease and obesity. Youth in the
atopic dermatitis + obesity group reported a significantly
higher prevalence of low economic level, short sleep dura-
tion, being unhappy, and stress than youth in the atopic
dermatitis-only (all P < .05), obesity-only (all P < .05), and
healthy control (all P < .05) groups. Similarly, the allergic
rhinitis + obesity group showed a significantly higher preva-
lence of drinking experience, short sleep duration, and stress
than the other groups (all P < .05). Finally, the BA + obesity
group had a significantly higher prevalence of low economic
level and paternal education level than did the other groups
(all P < .05).

The strength of the associations between the mental health
variables and comorbidity of allergic disease and obesity are
shown in Table VI. Participants with comorbidity of allergic
disease and obesity showed a significantly higher odds of being
unhappy (OR, 1.17 [95% CI, 1.08-1.26] for atopic dermatitis
+ obesity; OR, 1.21 [95% CI, 1.13-1.29] for allergic rhinitis +
obesity; and OR, 1.37 [95% CI, 1.18-1.58] for BA + obesity)
than healthy controls. In addition, the allergic rhinitis + obesity
(OR, 1.11 [95% CI, 1.03-1.20]) and BA + obesity (OR, 1.25
[95% CI, 1.08-1.45]) groups showed significantly greater odds
of being unhappy than those in the obesity-only group. Youth
with comorbidity of allergic disease and obesity also showed
greater odds of reporting stress than healthy controls (OR, 1.32
[95% CI, 1.25-1.39] for atopic dermatitis + obesity; OR, 1.37
[95% CI, 1.31-1.43] for allergic rhinitis + obesity; OR, 1.39 [95%
CI, 1.26-1.53] for BA + obesity). Similar associations were found
when comparing the comorbidity groups to the obesity-only
(OR, 1.13 [95% CI, 1.07-1.20] for atopic dermatitis + obesity;
OR, 1.18 [95% CI, 1.13-1.24] for allergic rhinitis + obesity;
OR, 1.18 [95% CI, 1.07-1.31] for BA + obesity), and

Figure 2. Secular trends in the age-adjusted prevalence (% ± SE) of youth with each allergic disease, weight status, and comorbid
allergic disease and obesity among the KYRBWS cohorts. A, The age-adjusted prevalence of youth with atopic dermatitis, al-
lergic rhinitis, and BA. B, The age-adjusted prevalence of youth with obesity, overweight, and underweight. C, The age-
adjusted prevalence of youth with comorbidity of allergic disease and obesity. The estimated prevalence rate was adjusted by
the age of the standard population based on the 2010 Census data of the Korea National Statistical Office. aSignificant differ-
ence compared with 2007-2009 (P < .001). bSignificant difference compared with 2010-2012 (P < .001).

Table II. ORs with 95% CIs for allergic diseases in rela-
tion to body weight status

Multiple logistic regression*

Atopic
dermatitis

Allergic
rhinitis BA

OR 95% CI OR 95% CI OR 95% CI

Obesity 1.18 1.15-1.20 1.05 1.03-1.07 1.23 1.19-1.27
Overweight 1.11 1.07-1.14 1.08 1.05-1.11 1.19 1.14-1.24
Healthy 1 (reference) 1 (reference) 1 (reference)
Underweight 0.88 0.85-0.90 0.97 0.94-0.99 0.89 0.86-0.93

*ORs were adjusted for age, sex, residential area, socioeconomic status, academic perfor-
mance, father's education level, mother's education level, and drinking and smoking experience.
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allergic-disease-only (OR, 1.21 [95% CI, 1.15-1.28] for atopic
dermatitis + obesity; OR, 1.11 [95% CI, 1.07-1.16] for aller-
gic rhinitis + obesity; OR, 1.17 [95% CI, 1.05-1.30] for BA +
obesity) groups. The atopic dermatitis + obesity and allergic
rhinitis + obesity had increased odds of depression com-
pared with the healthy control (OR, 1.09 [95% CI, 1.03-
1.16] and OR, 1.07 [95% CI, 1.02-1.12], respectively) and
obesity-only (OR, 1.12 [95% CI, 1.06-1.20] and OR, 1.10 [95%
CI, 1.04-1.16]) groups. However, the atopic dermatitis + obesity
group did not experience significantly different odds of de-
pression compared with the atopic dermatitis-only group. Fur-
thermore, the allergic rhinitis + obesity and BA + obesity groups
reported lower odds of depression than the allergic rhinitis-
only and BA-only groups (OR, 0.93 [95% CI, 0.89-0.98] and
OR, 0.89 [95% CI, 0.79-0.99], respectively). Regarding sui-
cidal ideation, participants with comorbid allergic disease and
obesity had significantly greater ORs than those in the obesity-
only (OR, 1.09 [95% CI, 1.02-1.18] for atopic dermatitis +
obesity; OR, 1.10 [95% CI, 1.03-1.17] for allergic rhinitis +
obesity; and OR, 1.21 [95% CI, 1.06-1.37] for BA + obesity),
allergic disease-only (OR, 1.15 [95% CI, 1.07-1.23] for atopic
dermatitis + obesity; OR, 1.09 [95% CI, 1.03-1.16] for aller-
gic rhinitis + obesity; OR, 1.14 [95% CI, 0.99-1.30] for BA +
obesity], and healthy controls (OR, 1.25 [95% CI, 1.17-1.34]
for atopic dermatitis + obesity; 1.27 [95% CI, 1.20-1.34] for
allergic rhinitis + obesity; and OR, 1.37 [95% CI, 1.21-1.55]
for BA + obesity) groups.

Discussion

Consistent with the results of earlier studies,22-26 there was a
strong association between each allergic disease and the pres-
ence of obesity, which supports the possible linkage between

obesity and atopy.15,27-29 The overall mean prevalence of atopic
dermatitis, allergic rhinitis, and BA were similar to those re-
ported by previous studies,30 and the trends in each allergic
disease and weight status were in accordance with earlier
reports.30-32 Notably, the prevalence of obesity has recently in-
creased rapidly, probably reflecting the more westernized diet
and lifestyle changes in Korea. This increasing trend in aller-
gic diseases, obesity, and allergic disease comorbid with obesity
were consistently found across sexes and school types.

Not only is mental illness common in adolescence, it is also
debilitating and hinders social, emotional, and academic
development.33 It is also well-documented that adolescents with
chronic health conditions such as allergic diseases and obesity
are more likely to suffer from psychological problems.5,10,17,34,35

Given the rapidly increasing prevalence of obesity among ado-
lescents worldwide,31,32 and the high comorbidity between al-
lergic diseases and obesity,22,23 expanding our understanding
of the mental health characteristics of those with both con-
ditions is necessary. Although this area of research remains
rather small, there are several previous studies exploring quality
of life and mental health among obese children with asthma
with which we can compare our results. Fedele et al com-
pared health-related quality of life between children with asthma
and obesity and those with only obesity, and found no mean-
ingful differences.36 They included 248 children, aged 7-12 years,
residing in a rural county in the US and compared the quality
of life scores using well-established scales. In addition, Acosta-
Perez et al conducted a large-scale study with Puerto Rican chil-
dren, who have distinctively high prevalence of asthma and
obesity.37 Using the Spanish version of the instrument for the
assessment of psychiatric disorders using the Diagnostic and
Statistical Manual of Mental Disorders, 4th edition, they found
that, although both asthma and obesity were associated with
a greater risk of depressive or anxiety disorders, having both

Table VI. ORs with 95% CIs for the main outcomes in youth with comorbid allergic disease and obesity compared to
those with only allergic disease, only obesity, and healthy controls

Atopic dermatitis + obesity vs atopic dermatitis Atopic dermatitis + obesity vs obesity Atopic dermatitis + obesity vs HC
OR 95% CI OR 95% CI OR 95% CI

Atopic dermatitis
Unhappiness 1.07 0.98-1.16 1.07 0.98-1.17 1.17 1.08-1.26
Stress 1.21 1.15-1.28 1.13 1.07-1.20 1.32 1.25-1.39
Depression 1.03 0.97-1.09 1.12 1.06-1.20 1.09 1.03-1.16
Suicidal ideation 1.15 1.07-1.23 1.09 1.02-1.18 1.25 1.17-1.34

Allergic rhinitis + obesity vs allergic rhinitis Allergic rhinitis + obesity vs obesity Allergic rhinitis + obesity vs HC
OR 95% CI OR 95% CI OR 95% CI

Allergic rhinitis
Unhappiness 1.05 0.98-1.12 1.11 1.03-1.20 1.21 1.13-1.29
Stress 1.11 1.07-1.16 1.18 1.13-1.24 1.37 1.31-1.43
Depression 0.93 0.89-0.98 1.10 1.04-1.16 1.07 1.02-1.12
Suicidal ideation 1.09 1.03-1.16 1.10 1.03-1.17 1.27 1.20-1.34

BA + obesity vs BA BA + obesity vs obesity BA + obesity vs HC
OR 95% CI OR 95% CI OR 95% CI

BA
Unhappiness 1.15 0.98-1.34 1.25 1.08-1.45 1.37 1.18-1.58
Stress 1.17 1.05-1.30 1.18 1.07-1.31 1.39 1.26-1.53
Depression 0.89 0.79-0.99 1.12 1.01-1.24 1.09 0.98-1.21
Suicidal ideation 1.14 0.99-1.30 1.21 1.06-1.37 1.37 1.21-1.55

HC, healthy control.
ORs were adjusted for age, sex, residential area, socioeconomic status, academic performance, father's education level, mother's education level, and drinking and smoking experience.
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conditions did not lead to a further increase in risk over and
above either condition on its own. The discrepancy of these
results with our study results could be explained by not only
the methodology, but also different population and cultural
settings.

We used unhappiness, stress, depression, and suicidal ide-
ation as indicators of psychological distress, and found that
youth with both allergic disease and obesity had a 1.07-1.39
times greater odds of having psychological distress than those
without both conditions (ie, healthy controls). In particular,
all comorbidity groups had significantly greater odds of stress
perception and suicidal ideation. For example, obese youth with
atopic dermatitis showed a significantly (1.32- and 1.25-fold)
greater odds of experiencing stress and suicidal ideation, re-
spectively, than healthy controls. They even showed greater odds
(1.09-1.21) of these conditions than those with only atopic der-
matitis or obesity. Similar trends were observed for the youth
with comorbidity of obesity and allergic rhinitis or BA, which
led us to conclude that the effect of allergic disease and obesity
were negative and additive for stress and suicidal ideation. In-
terestingly, we observed no significant differences in odds of
unhappiness or depression when compared with those with
only allergic disease. In fact, the odds of depression were rather
low in obese youth with allergic rhinitis or BA. These findings
suggest that allergic diseases, especially allergic rhinitis and BA,
have a stronger effect on unhappiness and depression than does
obesity, thus indicating the need for future epidemiologic and
neurobiological investigations.

Our findings extend previous findings by using a large sample
of adolescents from a representative, nationwide, observa-
tional, cross-sectional study, and including a comprehensive
range of covariates. Nevertheless, the study has several limi-
tations that should be considered when interpreting the results.
The cross-sectional nature of the data does not allow for the
determination of causal relationships. Additionally, the results
are based on a self-administered survey that has a certain degree
of subjectivity. Notably, the findings of our study might not
be directly applicable to other populations owing to sociocul-
tural differences. Therefore, caution is necessary for extrapo-
lating our results to other ethnic groups. Despite these
limitations, our study is noteworthy because it examined the
mental health and sociodemographic characteristics of obese
adolescents with allergic disease in Korea and identified the
combined impacts of obesity and allergic diseases.

Adolescents with comorbid allergic disease and obesity have
greater odds of experiencing psychological distress. Both al-
lergic disease and obesity seem to negatively and additively in-
fluence the mental health of youth. Physicians who provide
care for youth with allergic disease should be aware of the ad-
ditional effect of weight status on mental health, and pay at-
tention to their mental health needs. Future prospective research
on youth with allergic disease is required to advance the iden-
tification and intervention for weight control and psychologi-
cal support. ■
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Participants with complete data 
(n = 726 135)

Total study population
(n = 703 869)

Participants with missing height or weight data
(n = 22 266)

Participants with atopic dermatitis
(n = 158 156)

Participants with bronchial asthma
(n = 63 850)

Participants with allergic rhinitis
(n = 218 405)

Figure 1. Flow chart of the study population.

Table I. Age adjusted prevalence (% ± SE) of youth with each allergic disease, weight status, and comorbid allergic disease
and obesity in 2007-2009, 2010-2012, and 2013-2016

2007-2009 2010-2012 2013-2016 2007-2016

Atopic dermatitis 18.2 ± 0.1 23.2 ± 0.1* 24.3 ± 0.1*,† 22.0 ± 0.1
Allergic rhinitis 26.3 ± 0.1 33.5 ± 0.1* 33.3 ± 0.1* 31.1 ± 0.1
BA 8.0 ± 0.1 9.1 ± 0.1* 9.1 ± 0.1* 8.7 ± 0.1
Underweight 7.1 ± 0.1 6.7 ± 0.1* 5.9 ± 0.1*,† 6.5 ± 0.1
Overweight 3.7 ± 0.1 3.8 ± 0.1 4.5 ± 0.1*,† 4.0 ± 0.1
Obesity 8.1 ± 0.1 8.6 ± 0.1* 10.7 ± 0.1*,† 9.3 ± 0.1
Atopic dermatitis + obesity 1.2 ± 0.0 1.7 ± 0.0* 2.1 ± 0.0*,† 1.7 ± 0.0
Allergic rhinitis + obesity 1.7 ± 0.0 2.4 ± 0.0* 2.9 ± 0.0*,† 2.3 ± 0.0
BA + obesity 0.5 ± 0.0 0.6 ± 0.0* 0.7 ± 0.0*,† 0.6 ± 0.0
Atopic dermatitis/allergic rhinitis/BA + obesity 3.4 ± 0.1 4.4 ± 0.1* 5.4 ± 0.1*,† 4.5 ± 0.0

The estimated prevalence was adjusted according to the age of the standard population based on the 2010 Census data from the Korea National Statistical Office.
*Significant difference compared to year 2007-2009, P < .001.
†Significant difference compared to year 2010-2012, P < .001.
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Table III. Sociodemographic and mental health characteristics of youth with comorbid atopic dermatitis and obesity
compared to the atopic-dermatitis-only, obesity-only, and healthy control groups

Atopic
dermatitis +

obesity
Atopic

dermatitis Obesity HC

P valuen (%) n (%) n (%) n (%)

Sex
Male 4782 (64.1) 26 691 (42.3) 24 563 (72.7) 160 509 (53.3) <.001
Female 2891 (35.9) 37 876 (57.7) 9989 (27.3) 146 115 (46.7)
Age (y) 15.3 ± 0.0 14.9 ± 0.0 15.4 ± 0.0 15.0 ± 0.0 <.001

Region of residence
Large cities 3501 (45.9) 30 498 (46.9) 15 838 (46.9) 142 743 (46.7) <.001
Medium or small-sized cities 3284 (47.0) 26 889 (47.0) 14 221 (45.6) 124 697 (46.5)
Rural area 888 (7.1) 7180 (6.1) 4493 (7.4) 39 184 (6.8)

Economic level
Low 2009 (26.5) 13 849 (21.0) 8772 (24.9) 66 276 (21.0) <.001
Middle 3532 (45.3) 31 893 (49.0) 15 789 (45.3) 149 506 (48.5)
High 2132 (28.2) 18 825 (30.0) 9991 (29.8) 90 842 (30.5)

Father's education level
Middle school or less 376 (4.7) 2709 (3.8) 2243 (6.1) 16 469 (4.8) <.001
High school 2910 (39.3) 22 277 (34.7) 12 694 (38.0) 107 006 (35.6)
College or more 2954 (42.3) 28 397 (48.2) 12 242 (39.8) 120 676 (44.0)
Unknown 1074 (13.7) 8530 (13.3) 5530 (16.0) 47 613 (15.5)

Mother's education level
Middle school or less 358 (4.6) 2770 (4.0) 2180 (6.1) 15 928 (4.8) <.001
High school 3632 (48.9) 28 769 (45.8) 15 439 (46.8) 133 819 (45.6)
College or more 2360 (33.2) 22 356 (37.4) 9579 (30.9) 93 846 (33.9)
Unknown 1033 (13.3) 8385 (12.8) 5629 (16.1) 48 301 (15.7)

Academic performance
Low 3272 (42.7) 22 890 (35.6) 15 208 (44.1) 115 653 (37.7) <.001
Middle 1997 (28.7) 17 996 (27.8) 9258 (26.7) 86 211 (28.1)
High 2404 (30.6) 23 681 (36.6) 10 086 (29.2) 104 760 (34.2)

Vigorous exercise
≥3 days/week 2843 (37.0) 21 112 (32.3) 12 979 (37.4) 106 421 (34.6) <.001

Muscle strengthening exercise
≥3 days/week 1426 (18.8) 12 369 (19.2) 7051 (20.7) 67 210 (22.0) <.001
Sleep duration (hr) 6.2 ± 0.0 6.3 ± 0.0 6.3 ± 0.0 6.4 ± 0.0 <.001

Sleep satisfaction
Not enough 3100 (40.1) 26 794 (41.6) 12 292 (35.7) 116 258 (38.2) <.001
So-so 2429 (32.4) 21 072 (32.7) 11 907 (34.5) 103 647 (33.8)
Enough 2144 (27.5) 16 701 (25.7) 10 353 (29.8) 86 719 (28.0)

Drinking experience
Yes 4004 (52.4) 31 569 (48.9) 17 874 (52.3) 151 260 (49.5) <.001

Smoking experience
Yes 1914 (25.1) 14 186 (22.0) 9173 (26.5) 74 378 (24.2) <.001

Happiness scale
Little 978 (12.8) 7635 (11.7) 3986 (11.8) 33 390 (10.9) <.001
So-so 2359 (31.0) 19 891 (30.9) 10 453 (30.0) 94 583 (30.8)
Much 4336 (56.2) 37 041 (57.4) 20 113 (58.2) 178 651 (58.3)

Stress scale
Little 1219 (15.9) 10 326 (15.9) 6335 (18.1) 57 245 (18.6) <.001
So-so 3015 (39.3) 27 159 (42.3) 14 260 (41.6) 131 227 (43.0)
Much 3439 (44.7) 27 082 (41.8) 13 957 (40.3) 118 152 (38.4)

Depression
Yes 2498 (32.6) 21 503 (33.3) 9957 (29.1) 94 796 (31.0) <.001

Suicidal ideation
Yes 1408 (18.1) 11 471 (17.8) 5442 (16.0) 48 229 (15.8) <.001

HC, healthy control.
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Table IV. Sociodemographic and mental health characteristics of youth with comorbid allergic rhinitis and obesity com-
pared to the allergic-rhinitis-only, obesity-only, and healthy control groups

Allergic
rhinitis +
obesity

Allergic
rhinitis Obesity HC

P valuen (%) n (%) n (%) n (%)

Sex
Male 8424 (73.1) 53 527 (53.3) 24 563 (72.7) 160 509 (53.3) <.001
Female 3382 (26.9) 48 586 (46.7) 9989 (27.3) 146 115 (46.7)
Age (y) 15.6 ± 0.0 15.2 ± 0.0 15.4 ± 0.0 15.0 ± 0.0 <.001

Region of residence
Large cities 5602 (46.9) 49 488 (47.1) 15 838 (46.9) 142 743 (46.7) <.001
Medium or small-sized cities 5110 (47.8) 43 665 (48.1) 14 221 (45.6) 124 697 (46.5)
Rural area 1094 (5.3) 8960 (4.7) 4493 (7.4) 39 184 (6.8)

Economic level
Low 2730 (23.1) 19 558 (18.7) 8772 (24.9) 66 276 (21.0) <.001
Middle 5222 (43.9) 48 141 (47.0) 15 789 (45.3) 149 506 (48.5)
High 3854 (33.0) 34 414 (34.3) 9991 (29.8) 90 842 (30.5)

Father's education level
Middle school or less 554 (4.6) 3990 (3.6) 2243 (6.1) 16 469 (4.8) <.001
High school 4083 (35.2) 33 023 (32.4) 12 694 (38.0) 107 006 (35.6)
College or more 5338 (49.3) 50 626 (53.6) 12 242 (39.8) 120 676 (44.0)
Unknown 1308 (10.9) 10 701 (10.3) 5530 (16.0) 47 613 (15.5)

Mother's education level
Middle school or less 586 (4.9) 4127 (3.7) 2180 (6.1) 15 928 (4.8) <.001
High school 5310 (45.5) 44 440 (44.2) 15 439 (46.8) 133 819 (45.6)
College or more 4210 (38.6) 39 763 (41.6) 9579 (30.9) 93 846 (33.9)
Unknown 1336 (11.0) 10 845 (10.4) 5629 (16.1) 48 301 (15.7)

Academic performance
Low 4360 (37.2) 31 879 (31.2) 15 208 (44.1) 115 653 (37.7) <.001
Middle 3170 (27.0) 28 000 (27.6) 9258 (26.7) 86 211 (28.1)
High 4276 (35.8) 42 234 (41.2) 10 086 (29.2) 104 760 (34.2)

Vigorous exercise
≥3 days/week 4340 (36.6) 35 439 (34.5) 12 979 (37.4) 106 421 (34.6) <.001

Muscle strengthening exercise
≥3 days/week 2347 (19.9) 21 930 (21.6) 7051 (20.7) 67 210 (22.0) <.001
Sleep duration (hr) 6.1 ± 0.0 6.2 ± 0.0 6.3 ± 0.0 6.4 ± 0.0 <.001

Sleep satisfaction
Not enough 4768 (40.0) 42 987 (42.2) 12 292 (35.7) 116 258 (38.2) <.001
So-so 3806 (32.4) 33 270 (32.6) 11 907 (34.5) 103 647 (33.8)
Enough 3232 (27.5) 25 856 (25.2) 10 353 (29.8) 86 719 (28.0)

Drinking experience
Yes 6312 (54.1) 51 048 (49.9) 17 874 (52.3) 151 260 (49.5) <.001

Smoking experience
Yes 2958 (25.1) 23 104 (22.5) 9173 (26.5) 74 378 (24.2) <.001

Happiness scale
Unhappy 1485 (12.6) 12 005 (11.7) 3986 (11.8) 33 390 (10.9) <.001
So-so 3601 (30.3) 30 520 (30.0) 10 453 (30.0) 94 583 (30.8)
Happy 6720 (57.1) 59 588 (58.3) 20 113 (58.2) 178 651 (58.3)

Stress scale
Little 1835 (15.4) 16 050 (15.6) 6335 (18.1) 57 245 (18.6) <.001
So-so 4746 (40.8) 42 515 (41.8) 14 260 (41.6) 131 227 (43.0)
Much 5225 (43.9) 43 548 (42.6) 13 957 (40.3) 118 152 (38.4)

Depression
Yes 3735 (31.2) 34 187 (33.6) 9957 (29.1) 94 796 (31.0) <.001

Suicidal ideation
Yes 2062 (17.5) 17 549 (17.3) 5442 (16.0) 48 229 (15.8) <.001
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Table V. Sociodemographic and mental health characteristics of youth with comorbid BA and obesity compared to the
bronchial-asthma-only, obesity-only, and healthy control groups

BA + obesity BA Obesity HC

P valuen (%) n (%) n (%) n (%)

Sex
Male 1839 (79.6) 9945 (64.5) 24 563 (72.7) 160 509 (53.3) <.001
Female 518 (20.4) 6445 (38.5) 9989 (27.3) 146 115 (46.7)
Age (y) 15.2 ± 0.0 14.8 ± 0.0 15.4 ± 0.0 15.0 ± 0.0 <.001

Region of residence
Large cities 1041 (45.5) 7652 (47.2) 15 838 (46.9) 142 743 (46.7) <.001
Medium or small-sized cities 1004 (47.3) 6777 (46.5) 14 221 (45.6) 124 697 (46.5)
Rural area 312 (7.2) 1961 (6.3) 4493 (7.4) 39 184 (6.8)

Economic level
Low 617 (25.8) 3716 (21.9) 8772 (24.9) 66 276 (21.0) <.001
Middle 983 (40.9) 7593 (45.8) 15 789 (45.3) 149 506 (48.5)
High 757 (33.3) 5081 (32.3) 9991 (29.8) 90 842 (30.5)

Father's education level
Middle school or less 170 (7.6) 846 (4.9) 2243 (6.1) 16 469 (4.8) <.001
High school 839 (36.4) 5397 (33.5) 12 694 (38.0) 107 006 (35.6)
College or more 843 (40.6) 6787 (46.9) 12 242 (39.8) 120 676 (44.0)
Unknown 376 (15.4) 2431 (14.7) 5530 (16.0) 47 613 (15.5)

Mother's education level
Middle school or less 160 (6.5) 826 (4.9) 2180 (6.1) 15 928 (4.8) <.001
High school 1039 (46.1) 6727 (42.6) 15 439 (46.8) 133 819 (45.6)
College or more 672 (32.0) 5398 (37.2) 9579 (30.9) 93 846 (33.9)
Unknown 374 (15.4) 2527 (15.3) 5629 (16.1) 48 301 (15.7)

Academic performance
Low 986 (42.4) 6274 (37.9) 15 208 (44.1) 115 653 (37.7) <.001
Middle 646 (27.7) 4427 (27.4) 9258 (26.7) 86 211 (28.1)
High 725 (29.9) 5689 (35.0) 10 086 (29.2) 104 760 (34.2)

Vigorous exercise
≥3 days/week 937 (39.2) 6363 (38.9) 12 979 (37.4) 106 421 (34.6) <.001

Muscle strengthening exercise
≥3 days/week 529 (22.4) 4019 (25.2) 7051 (20.7) 67 210 (22.0) <.001
Sleep duration (h) 6.5 ± 0.0 6.5 ± 0.0 6.3 ± 0.0 6.4 ± 0.0 <.001

Sleep satisfaction
Not enough 876 (36.9) 6306 (38.6) 12 292 (35.7) 116 258 (38.2) <.001
So-so 783 (33.8) 5508 (33.8) 11 907 (34.5) 10 3647 (33.8)
Enough 698 (29.4) 4576 (27.6) 10 353 (29.8) 86 719 (28.0)

Drinking experience
Yes 1195 (50.6) 8380 (51.0) 17 874 (52.3) 15 1260 (49.5) <.001

Smoking experience
Yes 643 (27.3) 4470 (27.0) 9173 (26.5) 74 378 (24.2) <.001

Happiness scale
Unhappy 297 (13.3) 2126 (12.9) 3986 (11.8) 33 390 (10.9) <.001
So-so 691 (28.5) 5066 (30.8) 10 453 (30.0) 94 583 (30.8)
Happy 1369 (58.2) 9198 (56.3) 20 113 (58.2) 178 651 (58.3)

Stress scale
Little 421 (17.2) 2770 (16.6) 6335 (18.1) 57 245 (18.6) <.001
So-so 932 (39.8) 6822 (41.9) 14 260 (41.6) 131 227 (43.0)
Much 1004 (43.0) 6798 (41.5) 13 957 (40.3) 118 152 (38.4)

Depression
Yes 719 (30.6) 5765 (35.2) 9957 (29.1) 94 796 (31.0) <.001

Suicidal ideation
Yes 420 (18.3) 3112 (18.6) 5442 (16.0) 48 229 (15.8) <.001
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