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Purpose: This study investigated the factors that influence depression in adolescents
diagnosed with asthma in South Korea, providing basic data supporting efforts to
improve adolescents' mental health. Methods: Multiple regression analysis was con-
ducted on 4,020 subjects who had been diagnosed with lifelong asthma among the 57,303
respondents to the 15th Korea Youth Risk Behaviour Web-Based Survey from 2019.
Results: The participants were more likely to have depression if they were female, in
middle school, their academic achievement was poor, they were drinkers or smokers, if
they felt a very high amount of stress, and if they experienced very inadequate recovery
from fatigue. Adolescents with asthma were 9.00 times more likely to experience
depression when they felt a very high amount of stress (95% confidence interval [CI]=
5.51-14.69, p<.001) than when they felt no stress. Conclusion: Given these factors,
measures to improve the mental health of adolescents should be developed and
expanded, especially to decrease their stress levels. A separate program that is different
from the school's regular health curriculum should be developed to manage the stress
levels of adolescents with asthma, such as an after-school program or a program
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INTRODUCTION

1. Background

Adolescents experience many psychological, physical, and
social changes during the transition from childhood to adult-
hood. These changes manifest in the development of self-con-
sciousness and psychological characteristics that reflect ado-
lescents' desires to escape what they view as an oppressive en-
vironment [1]. As adolescents face questions about the mean-
ing and worth of their lives, they also tend to experience inner
conflicts about establishing a sense of identity [2]. To over-
come the various obstacles adolescents face, it is also im-
portant for them to establish values and ethical frameworks
to guide their behaviour. This is essential for adolescents to
live happy lives and experience healthy growth [3]. Positive
thoughts and behaviours experienced during adolescence are

Copyright © 2021 Korean Academy of Child Health Nursing

This is an Open Access article distributed under the terms
of the Creative Commons Attribution NonCommercial
License (http://creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted noncommercial use, distribution,
and reproduction in any medium, provided the original work is
properly cited.

closely related to overall life satisfaction, and students who
experience positive emotions also tend to have positive self-
motivation and resilience. In addition, self-motivation is close-
ly related to academic performance and participation in regu-
lar school activities [4].

A study on the mental health status of teenagers in South
Korea found that 1 out of every 2.8 teenagers experienced
stress, 1 out of every 4.2 experienced depression, and 1 out of
every 8.5 had suicidal thoughts [5]. According to a study on
improving and screening the mental health of children and
adolescents in Korea, the overall level of psychological well-
being among Korean children and adolescents has improved
over the years, but many still experience poor mental health,
and their specific issues are not improving. Therefore, policy
efforts are required to maintain and manage the mental health
of young people [6]. Mental disorders such as depression and
anxiety are the leading cause of disability worldwide among
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people younger than 25 years old. In addition, adolescents
aged 15-17 years old comprise almost a quarter of the global
population, and managing and screening the mental health of
people in this age group is extremely important [7]; thus, men-
tal illness during adolescence, the early identification of prob-
lems related to mental health, and mental illness prevention
are important topics [8].

Adolescents with chronic physical illness face many ob-
stacles related to their quality of life and behavioural, emo-
tional, educational, and social functions [9]. Furthermore,
adolescents who have low life satisfaction have been found to
rate their own mental health as poor and present with anxiety
and depression [10]. Asthma is among the most common
chronic diseases in childhood and adolescence, and it is a ma-
jor cause of disorders that interfere with adolescents' school
activities and daily lives [11]. Furthermore, it has been re-
ported that, in most parts of the world, the prevalence of asth-
ma is likely to increase, particularly among children and ado-
lescents, due to urbanization [12]. The rate of asthma diag-
nosis among teenagers in Korea was reported to be 8.8% in
2015, up from 8.5% in 2007 [13]. Many studies have been con-
ducted in Korea on childhood asthma; a web search using the
keywords "child" and "asthma" among Korean sources was
found to return 383 manuscripts [11]. Adolescents with aller-
gic diseases such as asthma have been found to have poorer
mental health compared to adolescents without allergic dis-
eases, and stress awareness, depression, and suicidal thoughts
were 1.15-1.40 times higher among this group [14]. In addi-
tion, high degrees of perceived stress, exhaustion, hospital
anxiety, depression, and health concerns have been reported
among adolescents with asthma [15]. Adolescents with asth-
ma have been found to have more problems regarding their
attitudes toward conflict with classmates and teachers in
school compared to students without asthma; they are also
more likely to be absent from school, in counselling with pa-
rents, and in conflict with the people around them [16]. More-
over, they frequently face mental and behavioural problems
and are susceptible to other diseases, thus reducing their qual-
ity of life and satisfaction, accompanied by stress and depres-
sion [17]. Factors related to asthma in adolescents include
having a low economic status, being from a single-parent
household, and frequently drinking or smoking, and there are
also differences according to gender [18]. Another study found
that the health behaviour factors related to asthma diagnosis
were drinking status, smoking status, physical activity (PA),
adolescents' typical nightly amount of sleep, and stress levels
[19]. Other studies have also found that adolescents' typical
nightly amount of sleep had a significant impact on their
stress and likelihood of experiencing depression [20]. Adoles-
cents are future adults who are valuable members of society
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and mental health during adolescence affects one's entire life
into adulthood [8]; therefore, problems that may arise during
this period should be recognised early in order to address
them. This study used the 15th Korea Youth Risk Behaviour
Web-Based Survey (KYRBS) [21] from 2019 to examine the
factors that affect depression in adolescents diagnosed with
asthma in Korea for the purpose of providing basic data for
developing and expanding measures to protect and promote
the mental health of teenagers with asthma.

2. Purpose

This study aimed to identify the proportion of adolescents
with asthma who experience depression and examine the fac-
tors that influence their depression. The specific purposes
were as follows: 1) to identify the general characteristics,
health behaviours (such as drinking status, smoking status,
physical education, and PA), and mental health status related
to the stress, recovery from fatigue, and depression of the tar-
get population, 2) to examine differences in depression re-
lated to the general characteristics, health behaviours, and
mental health status of the participants, and 3) to determine
the factors that affect depression in the target population.

METHODS

Ethics statement: This study received an Institutional Review Board

review exemption (No. X2020016) from Changshin University.

1. Study Design

This was a cross-sectional survey in which secondary data
analysis was conducted using the 15th KYRBS [21] to identify
the effects of depression on adolescents with asthma in Korea.

2. Participants

Of the 57,303 people who participated in the 15th KYRBS
[21], the 4,020 respondents who answered "yes" to the ques-
tion "Were you born with or ever diagnosed with asthma?"
and who were aged 12 to 18 years were defined as adolescents
with asthma.

3. Data Collection

The 57,303 people who completed the 15th KYRBS were in-
tended to provide representative national data. The KYRBS
has been conducted annually since 2005 with the aim of un-
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derstanding the current status and trends of health behav-
iours of teenagers in Korea. The 15th KYRBS [21] was con-
ducted according to the procedures outlined on the website of
the Korea Disease Control and Prevention Agency. Starting in
April 2019, an online survey was administered to anonymous
volunteers across the country who were adolescents from the
first year of middle school to the last year of high school.

The sampling process was divided into stages for pop-
ulation stratification, sample allocation, and sample extraction.
The number of sample schools was determined by applying
the proportional allocation method to match the population
composition and sample composition ratio of each stratified
variable across 39 school districts of different types (middle
schools, general high schools, and specialised high schools)
nationwide and divided into 117 layers. For sampling, we
used the stratified collection extraction method in which the
first extraction unit was the school's permanent random num-
ber and the second extraction unit was randomly selected as a
class.

The final sample for the 15th KYRBS consisted of a total of
60,100 students across 800 schools (400 middle and 400 high
schools). Of the selected sample, 57,303 students from 800
schools ultimately participated in the survey resulting in a
95.3% participation rate. In the KYRBS, the raw data included
logical errors and outliers, and weights were calculated by the
Korea Disease Control and Prevention Agency and provided
as raw data weighting variables. The weights were multiplied
by the weights' posterior correction rate multiplied by the ex-
traction rate reciprocal and response rate reciprocal, and the
weights by region, gender, school type (middle, general, spe-
cialised school), and grade were calculated to be equal to the
number of middle and high school students nationwide as of
April 2019.

Responses to the online survey about youth health behav-
iours were organized using unique numbers that could not be
used to determine the respondents' identities; thus, no per-
sonal information was disclosed, and anonymity and con-
fidentiality were guaranteed. In addition, the researchers con-
ducted the study after receiving a review exemption from
Changshin University, with which the researchers were affili-
ated (No. X2020016).

4. Measurements

The dependent variable in this study was depression among
adolescents with asthma, and the independent variables were
factors related to depression, including gender, grade, father's
education level, mother's education level, economic status,
academic achievement, drinking status, smoking status, phy-
sical education, PA, stress, and recovery from fatigue.

278 | Depression among adolescents with asthma

1) General characteristics

The variables used to identify the general characteristics of
the participants included gender, grade, father's education
level, mother's education level, economic status, academic
achievement.

Gender was classified as male or female; grade as middle
school or high school; father's and mother's education levels
as high school or lower, college or above; and economic status
and school achievement as high, medium, or low.

2) Health behaviours

The variables used to examine the health behaviours of the
participants included drinking status, smoking status, phys-
ical education, and PA. PA included moderate-intensity PA,
high-intensity PA, muscular PA, and walking.

Drinking status was classified as "yes" if participants an-
swered "yes" to the question, "have you had more than one
drink so far?" and "more than once" to the question, "in the last
30 days, on how many days did you have more than one
drink?" If the participants answered "no" for both questions,
their drinking status was classified as "no". Smoking status
was classified as "yes" if participants answered "yes" to the
question, "have you ever taken one or two drags from a ciga-
rette" and "more than once" to the question, "in the last 30
days, on how many days did you smoke at least one ciga-
rette?" If the participants answered "no" for both questions,
their smoking status was classified as "no". Physical education
was assessed using the question, "have you participated in a
physical education class or worked out at a gym within the
last 7 days?" The possible answers were "no", "1 day", "2 days",
and "3 or more days". Moderate-intensity PA was assessed
with the question "in the past 7 days, on how many days did
you participate in more than 60 minutes of PA during which
your normal heart rate increased?" The possible answers were
"none", "1-6 days", and "daily". High-intensity PA was assessed
by asking, "in the past seven days, on how many days did you
participate in 20 minutes or more of PA that made you short of
breath or sweat?" The possible answers consisted of "none",
"1-2 days", and "3 or more days". Muscular PA was assessed
using the question, "in the past 7 days, on how many days did
you participate in muscle-strengthening exercises such as
push-ups, sit-ups, lifting weights, lifting dumbbells, using
iron bars, or using parallel bars?" Possible answers were
"none", "1-2 days", and "3 or more days". Walking was meas-
ured using the question "in the past 7 days, on how many days
have you walked for more than 60 minutes?" The participants
answered "none", "1-6 days", or "daily". Participants who en-
gaged in moderate-intensity PA every day, high-intensity PA
on 3 or more days per week, muscular activity on 3 or more
days per week, and walked every day were considered to
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practice PA. Participants who answered otherwise were con-
sidered not to practice PA.

3) Mental health

The variables used to assess the mental health of the partic-
ipants included stress and recovery from fatigue. Stress was
measured using the question "how much stress do you usu-
ally feel?" Possible answers were "a very high amount", "a
high amount", "some", "very little", and "none at all". Recovery
from fatigue was assessed using the question "in the past 7
days, do you think the amount of time for which you slept was
adequate for recovering from fatigue?" The possible answers

won non

were '"very adequate", "adequate", "somewhat adequate",
"somewhat inadequate", and "very inadequate".

4) Depression

To assess depression, participants were asked, "have you
ever felt so sad or hopeless that you stopped your daily activ-
ity for 2 weeks or more within the last 12 months?" The possi-
ble responses were "yes" or "no".

5. Data Analysis

This study used the 15th KYRBS [21] and, following the
analysis guidelines by the Korea Disease Control and Preven-
tion Agency, conducted a composite sample analysis reflect-
ing strata, cluster, weight, and finite population modification
using SPSS version 25 (IBM Corp., Armonk, NY, USA). The
general characteristics, health behaviours, mental health sta-
tus, and depression levels of adolescents with asthma were
analysed in terms of frequency and percentage. The Rao-Scott
x” test was conducted to analyse depression according to the
participants' general characteristics, health behaviours, and
mental health status. A composite sample logistic regression
analysis was conducted to determine the factors that pre-
dicted depression in adolescents with asthma.

RESULTS

1. General Characteristics, Health Behaviours, and Mental
Health Status of Adolescents with Asthma

In total, 57.2% of the participants were men, and 42.8%
were women; 47.4% were middle school students, and 52.6%
were high school students; and 16.7% of their fathers and
19.6% of their mothers had a high school or below education
level, while 36.0% and 34.1%, respectively, had a college edu-
cation or higher. In addition, 45.3% of participants had a me-
dium economic status, and 40.7% had high academic achieve-
ment. The proportion of participants who responded "no"
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for drinking status and smoking status was 56.6% and 84.3%,
respectively. For physical education, the highest proportion of
respondents (32.9%) answered "3 or more days a week", fol-
lowed by "2 days a week"(32.0%), "1 day a week" (19.3%), and
"none"(15.8%). PA was practiced by 4.4% of participants and
not practiced by 95.6%, with 60.6% of participants performing
moderate-intensity exercise 1-6 days per week and 34.8% per-
forming high-intensity PA 1-2 days a week. Finally, 50.4% of
participants reported that they did not perform any muscular
exercise at all, and 57.0% reported that they walked every day.

The highest proportion of participants (37.8%) responded
that they felt some stress, followed by "a high amount" at
29.3%, "a very high amount" at 15.9%, "a little" at 13.4%, and
"none at all" at 3.5%.

In total, 29.9% of participants reported that their recovery
from fatigue was "somewhat adequate", followed by "some-
what inadequate" at 29.6%, "very inadequate" at 20.3%, "ade-
quate" at 14.4%, and "very adequate" at 5.8%. The percentage
of respondents who did not experience depression was 66.6%,
and 33.4% of respondents did experience depression (Table 1).

2. Differences in Depression According to the General
Characteristics, Health Behaviours, and Mental Health
Status of Adolescents with Asthma

The associations between depression among adolescents
with asthma and gender (modified F=87.21, p <.001), grade
(modified F=5.68, p=.017), economic status (modified F=18.39,
p <.001), school achievement (modified F=18.82, p <.001), drink-
ing status (modified F=84.64, p <.001), smoking status (modi-
fied F=64.64, p <.001), physical education (modified F=8.74,
p <.001), stress (modified F=176.11, p <.001), and recovery
from fatigue (modified F=58.21, p <.001) were found to be
significant.

In total, 41.2% of female respondents reported experiencing
depression, which was higher than the proportion of male re-
spondents at 27.5%. In addition, 35.2% of the participants who
experienced depression were high school students, 31.3% were
middle school students, 44.8% had a low economic status, and
40.5% had poor achievement in school. The percentage of par-
ticipants with depression who answered "yes" for drinking
status was 42.3% compared to the 26.5% of participants who
answered that they did not drink. In addition, 47.9% of smok-
ers experienced depression compared to the 30.6% of partic-
ipants who did not smoke.

The percentage of respondents who experienced depres-
sion and participated in physical education zero days per week
was 40.5%, followed by 34.4% among those who exercised
once per week, 32.4% among those who exercised twice per
week, and 30.2% among those who exercised three or more
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Table 1. Differences in Depression According to the General Characteristics, Health Behaviours, and Mental Health Status of Adolescents
with Asthma (N=4,020)

Depression
- . o % s t num. df
Characteristics Categories n (%) No Yes Modified F (denom. df) p
n (%*) n (%*)
Gender Male 2,300 (57.2) 1,668 (72.5) 632 (27.5) 87.21 1.00 <.001
Female 1,720 (42.8) 1,011 (58.8) 709 (41.2) (684.00)
Grade Middle school 1,905 (47.4) 1,308 (68.7) 597 (31.3) 5.68 1.00 .017
High school 2,115 (52.6) 1,371 (64.8) 744 (35.2) (684.00)
Father's education < High school 671 (16.7) 443 (66.0) 228 (34.0) 0.14 1.00 .708
level " (n=2,120) > College 1,449 (36.0) 972 (67.1) 477 (32.9) (684.00)
Mother's education < High school 787 (19.6) 520 (66.1) 267 (33.9) 0.06 1.00 803
level " (n=2,160) > College 1,373 (34.1) 912 (66.4) 461 (33.6) (684.00)
Economic status High 1,611 (40.1) 1,116 (69.3) 495 (30.7) 18.39 1.99 <.001
Medium 1,820 (45.3) 1,238 (68.0) 582 (32.0) (1,360.56)
Low 589 (14.6) 325 (55.2) 264 (44.8)
Academic High 1,635 (40.7) 1,154 (70.6) 481 (29.4) 18.82 2.00 <.001
achievement Medium 1,172 (29.1) 803 (68.5) 369 (31.5) (1,367.95)
Low 1,213 (30.2) 722 (59.5) 491 (40.5)
Drinking status No 2,277 (56.6) 1,673 (73.5) 604 (26.5) 84.64 1.00 <.001
Yes 1,743 (43.4) 1,006 (57.7) 737 (42.3) (684.00)
Smoking status No 3,390 (84.3) 2,351 (69.4) 1,039 (30.6) 64.64 1.00 <.001
Yes 630 (15.7) 328 (52.1) 302 (47.9) (684.00)
Physical education 0 637 (15.8) 379 (59.5) 258 (40.5) 8.74 297 <.001
(days) 1 775 (19.3) 508 (65.6) 267 (34.4) (2,032.09)
2 1,287 (32.0) 870 (67.6) 417 (32.4)
>3 1,321 (32.9) 922 (69.8) 399 (30.2)
PAs Did not practice 3,844 (95.6) 2,563 (66.7) 1,281 (33.3) 0.01 1.00 921
Practiced 176 (4.4) 116 (65.9) 60 (34.1) (684.00)
Moderate-intensity 0 1,293 (32.2) 883 (68.3) 410 (31.7) 0.90 1.98 408
PA (days) 1-6 2,435 (60.6) 1,611 (66.2) 824 (33.8) (1,354.08)
Every day 292 (7.2) 185 (63.4) 107 (36.6)
Vigorous-intensity 0 1,244 (30.9) 817 (65.7) 427 (34.3) 1.57 1.97 208
PA (days) 12 1,399 (34.8) 964 (68.9) 435 (31.1) (1,344.59)
>3 1,377 (34.3) 898 (65.2) 479 (34.8)
Muscular PA (days) 0 2,028 (50.4) 1,330 (65.6) 698 (34.4) 2.99 1.97 .051
1-2 1,036 (25.8) 722 (69.7) 314 (30.3) (1,344.49)
>3 956 (23.8) 627 (65.6) 329 (34.4)
Walking (days) 0 201 (5.0) 133 (66.2) 68 (33.8) 0.82 1.99 439
1-6 1,529 (38.0) 1,027 (67.2) 502 (32.8) (1,363.88)
Every day 2,290 (57.0) 1,519 (66.3) 771 (33.7)
Stress A very high amount 641 (15.9) 206 (32.1) 435 (67.9) 176.11 3.96 <.001
A high amount 1,178 (29.3) 654 (55.5) 524 (44.5) (2,709.97)
Some 1,520 (37.8) 1,215 (79.9) 305 (20.1)
Alittle 539 (13.4) 486 (90.2) 53 (9.8)
Not at all 142 (3.5) 118 (83.1) 24 (16.9)
Recovery from Very adequate 236 (5.8) 187 (79.2) 49 (20.8) 58.21 3.97 <.001
fatigue Adequate 579 (14.4) 464 (80.1) 115 (19.9) (2,711.82)
Somewhat adequate 1,200 (29.9) 878 (73.2) 322 (26.8)
Somewhat inadequate 1,190 (29.6) 755 (63.5) 435 (36.5)
Very inadequate 815 (20.3) 395 (48.5) 420 (51.5)
Total 4,020 (100.0) 2,679 (66.6) 1,341 (33.4)

*n is the unweighted frequency and percent (%) is weighted; ' Calculated by complex sample analysis; *Skipped responses were excluded; denom. df,
denominator: degrees of freedom; num. df, numerator: degrees of freedom; PA, physical activity.
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times per week. The percentage of respondents who experi-
enced depression among those who reported a very high
amount of stress was 67.9%, followed by 44.5% of respondents
who reported a high amount of stress, 20.1% of respondents
who reported some stress, 9.8% of respondents who reported a
little stress, and 16.9% of respondents who reported no stress.
The percentage of participants who experienced depression
among those who reported that they had very inadequate re-
covery from fatigue was 51.5%, followed by 36.5% of respon-
dents who answered "somewhat inadequate", 26.8% of re-
spondents who answered "somewhat adequate", and 19.9% of
respondents who answered "adequate" (Table 1).

3. Factors Influencing Depression in Adolescents with
Asthma

To identify factors affecting depression in adolescents with
asthma, we used multiple logistic regression analysis, input-
ting the significant variables from the Rao-Scott X test, such
as gender, grade, economic status, academic achievement,
drinking status, smoking status, physical education, stress,
and recovery from fatigue. The resulting model was signifi-
cant (Wald F=39.11, p <.001).

The factors that affected depression among adolescents

with asthma were gender, grade, academic achievement,
drinking status, smoking status, stress, and recovery from
fatigue.

The risk of depression was 1.56 times higher for females
than for males (B=0.44, 95% confidence interval [CI]=1.33-1.83,
p<.001), and it was 1.20 times higher for middle school stu-
dents than for high school students (B=0.18, 95% CI=1.00-1.43,
p=.048). The risk of depression was 1.28 times higher when
academic achievement was low than when it was high (B=
0.25, 95% CI=1.06-1.55, p=.010), 1.49 times higher when re-
spondents answered "yes" for drinking status than when they
answered "no"(B=0.40, 95% CI=1.26-1.77, p <.001), and 1.54
times higher for smokers than for non-smokers (B=0.43, 95%
CI=1.23-1.94, p <.001). The risk of depression was also 9.00
times higher when respondents reported a very high amount
of stress (B=2.20, 95% CI=5.54-14.69, p <.001) and 3.71 times
higher when respondents reported a high amount of stress
(B=1.31, 95% CI=2.31-5.97, p <.001) than when they reported
no stress. Additionally, respondents who reported that they
had very inadequate recovery from fatigue were 1.63 times
more likely to experience depression than those who reported
having very adequate recovery from fatigue (B=0.49, 95% Cl=
1.08-2.48, p=.022) (Table 2).

Table 2. Factors Influencing Depression among Adolescents with Asthma (N=4,020)

Characteristics Categories B OR 95% CI p
Gender (ref. male) Female 0.44 1.56 1.33-1.83 <.001
Grade (ref. high school) Middle school 0.18 1.20 1.00-1.43 .048
Economic status (ref. high) Medium -0.08 0.93 0.79-1.09 .348
Low 0.20 1.22 0.96-1.55 105
Academic achievement (ref. high) Medium -0.03 0.97 0.79-1.19 .752
Low 0.25 1.28 1.06-1.55 .010
Drinking status (ref. no) Yes 0.40 1.49 1.26-1.77 <.001
Smoking status (ref. no) Yes 0.43 1.54 1.23-1.94 <.001
Physical education (days) (ref. >3) 0 0.19 1.21 0.95-1.55 122
1 0.03 1.03 0.82-1.30 783
2 0.05 1.05 0.85-1.29 .655
Stress (ref. not at all) A very high amount 2.20 9.00 5.51-14.69 <.001
A high amount 131 3.71 2.31-5.97 <.001
Some 0.26 1.30 0.81-2.07 278
A little -0.36 0.70 0.41-1.19 184
Recovery from fatigue (ref. very adequate) Adequate -0.18 0.83 0.53-1.31 424
Somewhat adequate 0.11 111 0.73-1.70 625
Somewhat inadequate 0.34 1.40 0.94-2.09 .103
Very inadequate 0.49 1.63 1.08-2.48 022

Nagelkerke R*=.273, Cox and Snell R?=.196, Wald F=39.11, p < .001

CI, confidence interval; OR, odds ratio; ref., reference.
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This study used the 15th KYRBS [21] to determine the fac-
tors that affected depression among adolescents with asthma
in Korea. It found that adolescents with asthma were more
likely to feel depressed when they were female, were in mid-
dle school, had poor academic achievement, were drinkers or
smokers, felt a very high amount and a high amount of stress,
and experienced very inadequate recovery from fatigue.
These results also showed that the number of adolescents with
asthma who experienced depression was 9 times higher when
they reported very high stress levels.

A study by Choi and Jeon [5] found that 1 in every 2.8 ado-
lescents was exposed to stress, 1 in 4.2 adolescents experi-
enced depression, and 1 in 8.5 adolescents experienced suici-
dal thoughts. In addition, their study found that the mental
health status of teenagers who exhibited unhealthy behav-
iours such as drinking and smoking, as well as those who
were in a socially and economically vulnerable environment,
tended to be poor, which the results of this study support.
Choi and Jeon's study also found that stress among female
teenagers was higher than among male teenagers, and the
stress levels of adolescents generally increased as their grade
levels increased, with 30.3% of first-year middle school stu-
dents and 41.4% of third-year high school students reporting
stress [5]. This study's results, however, indicate that asth-
matic adolescents tend to experience more depression in mid-
dle school than in high school. Since there is a strong relation-
ship between stress and depression in adolescents, further
studies are needed to examine the relationship between ado-
lescent stress and depression in greater detail and the factors
that influence their stress levels.

Stress experienced by teenagers can lead to mental dis-
orders, such as the habituation of negative thoughts and de-
pression, which can lead to problematic behaviours such as
delinquency and crime. Therefore, mental disorders experi-
enced by teenagers require proper management in daily life
[19]. In addition, the results of this study showed that the most
significant factor related to depression in adolescents with
asthma was stress, which is likely due to the fact that teen-
agers have high stress-recognition rates, and it is necessary
to develop and implement interventions to reduce teenagers'
stress levels.

In this study, 33.4% of teenagers with asthma reported that
they experienced depression. Furthermore, among adoles-
cents with asthma who experienced depression, 67.9% re-
ported that they experienced a very high amount of stress.
Based on this result alone, there is a clear relationship between
stress and depression among adolescents with asthma. Ac-
cording to a study on chronic stress and asthma among ado-
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lescents, asthmatic adolescents often experience anxiety and
depression when they are exposed to stressors, and those who
experience anxiety and depression are at an increased risk of
experiencing exacerbated asthma symptoms [22]. In a study
that analysed data from a 2014 online survey of youth health
behaviours in Korea [14], the rate of depression among ado-
lescents with asthma was 32.6%; in other words, adolescents
with asthma were 1.38 times more likely to experience depres-
sion compared to adolescents without asthma. In addition,
the stress-recognition rate of adolescents with asthma was
40.1%-1.15 times higher than that of asthma-free adolescents
(36.8%). Thus, it can be assumed that asthmatic adolescents
easily recognize stress and experience depression when they
feel stress, thus affecting their mood. Therefore, it is important
to intervene and teach adolescents how to control their stress.

The results of this study encompass 4,020 adolescents who
had been diagnosed with lifelong asthma. Asthma is the most
common chronic disease experienced by youths in Korea to-
day [11]. In other countries, such as the United States, asthma
remains a significant public health problem that is highly re-
lated to environmental circumstances such as exposure to al-
lergens or pollutants. Therefore, it is necessary to approach to
the problem holistically and addressing it in homes, schools,
and neighbourhoods simultaneously [23].

In this study, those with low academic achievement, female
students, middle school students, and students with experi-
ences drinking and smoking had a high probability of experi-
encing depression among adolescents with asthma. Another
study found a significant association between health behav-
iours such as smoking, PA, and stress and asthma diagnosis
among teenagers in Korea [19]. Depression was found to be
more likely in females than in males in another study, and in
adolescents with asthma with low economic status and aca-
demic achievement [14], which supports the results of the
study.

This study found that adolescents with asthma were more
likely to feel depressed when they were unable to adequately
recover from fatigue. Problems such as sleep disorders and
chronic fatigue caused by chronic diseases not only reduce
adolescents' physical abilities and academic performance but
also increase stress [24].

In addition, it has been found that, for teenagers, the typical
nightly amount of sleep, anxiety, and depression are all re-
lated, and teenagers who get sufficient sleep are happier even
when their grades in school are poor. Adolescents with in-
sufficient sleep, however, were more likely to partake in un-
healthy behaviours such as smoking and drinking and re-
ported high levels of anxiety, depression, and stress [20]. Ac-
cording to a report on the mental health of adolescents based
on their amount of sleep, there is a strong link between one's
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typical amount of sleep and one's stress levels during ado-
lescence [25]. Therefore, it can be inferred that one's typical
amount of sleep is shorter in adolescence, and, when recovery
from fatigue is inadequate, the stress levels of adolescents in-
crease, in turn affecting depression.

Teenagers with asthma often experience physical and men-
tal problems and have been found to have a strong tendency
toward depression and anxiety, with their living environ-
ments tending to also affect the prevalence of asthma-related
mental problems [26] and their levels of anxiety, perceived
stress, and depression [15]. When asthma symptoms are alle-
viated, the anxiety and depression experienced by adoles-
cents with asthma decrease. However, when asthmatic ado-
lescents' anxiety and depression levels are high, their asthma
symptoms also become worse [27].

In addition, although there is still research being conducted
to examine the relationship between PA and asthma in adoles-
cents, adolescents who have had asthma for more than 12
months also tended to participate less in PA [28], showing that
mental health during adolescence is closely related to physical
health. Furthermore, to improve physical health, adolescents
must participate in health-promoting behaviours such as re-
ceiving sufficient sleep and practicing moderate exercise, thus
making it easier for adolescents to manage their mental health
[29]. While this prior study did not confirm a direct link be-
tween stress and PA related to the exacerbation of asthma in
adolescents, improving PA among adolescents, getting enough
sleep, and reducing stress and anxiety are considered ways to
reduce depression in adolescents with asthma by targeting
mediating variables.

According to a comparative study on the mental health of
Korean, Chinese, and Japanese teenagers, Korean teenagers
tend to be more impulsive and depressed than teenagers in
the other two countries. In addition, the likelihood of depres-
sion and adopting impulsive behaviours was higher for fe-
male students than for male students in all three countries,
likely because female adolescents tend to be more aware of
other people's views related to their appearance and attrib-
uted those views to themselves as part of their self-assessment
[30]. Teenagers in all three countries responded that they
shared their problems and concerns among peer groups [30],
which is considered a healthy method for overcoming adoles-
cent depression by creating an environment in which teen-
agers can form trustworthy groups of peers with whom to
share their problems and concerns.

Asthma in adolescents does not only affect mental health
problems such as depression but is also likely to negatively af-
fect behaviour and socialisation as well as exacerbate other
mental problems [9]. Adolescents with asthma experience
regular worsening of their asthma symptoms, which also neg-
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atively affects their daily lives, potentially leading to frequent-
ly missing classes or reduced PA [6]. Teenagers with chronic
diseases also tend to spend a large amount of time at school.
Thus, it is important for adolescents with chronic diseases to
adapt well to school life and build relationships with peer
groups; to this end, it is important for them to establish clear
goals and develop a strong sense of identity and resilience
[24]. In addition, when adolescents with asthma actively par-
ticipate in family events, their mental and behavioural prob-
lems are reduced [17], which is another healthy method for re-
ducing depression in adolescents with asthma.

The results of previous studies and this study indicate that
female adolescents are more aware of stress than male adoles-
cents, that it is difficult for adolescents to manage and control
asthma when they partake in unhealthy behaviours such as
drinking and smoking, and that inadequate recovery from fa-
tigue negatively affects the mental health of adolescents with
asthma. Thus, stress and depression in adolescents with asth-
ma are highly related.

The significance of this study is that it aimed to identify the
proportion of adolescents diagnosed with lifelong asthma
who experienced depression and the predictive factors that
worsened their depression. In this study, the researchers found
that, when teenagers with asthma felt very high amounts of
stress, their depression also increased substantially. In addi-
tion, from the results of this study, it can be concluded that
chronic physical illnesses such as asthma affect adolescents'
academic performance and mental health. In addition, poor
mental health, such as the experience of stress and depression,
also relates to adolescents' participation in delinquent behav-
iours such as drinking and smoking. Adolescents with asthma
also reported experiencing inadequate recovery from fatigue,
and such feelings of fatigue are closely related to their stress
levels. Thus, it is important for adolescents with asthma to
manage and be taught how to control their stress levels since
their depression tends to worsen when they experience stress.
It can also be concluded that depression likely leads adoles-
cents with asthma to participate in unhealthy behaviours such
as drinking, smoking, and not getting enough sleep. To put an
end to this vicious cycle, local communities and schools must
make efforts and work together to provide interventions
aimed at adolescents with asthma.

CONCLUSION

This study was conducted to identify the factors that influ-
enced depression among adolescents diagnosed with asthma
in Korea based on data from the 15th KYRBS. This study
aimed to provide basic data for the development and ex-
pansion of mediating measures designed to improve the men-
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tal health of adolescents with asthma by reducing their de-
pression. The study found that adolescents with asthma who
experience depression are more likely to be female, in middle
school, have poor academic achievement, practice unhealthy
behaviours such as drinking and smoking, experience a very
high amount of stress, and recover inadequately from fatigue.
Stress was the most significant factor affecting depression in
adolescents with asthma. Given these factors, measures to de-
crease the stress levels and improve the mental health of ado-
lescents with asthma should be designed and put in place, and
they should be implemented outside of the context of schools'
regular health curriculum. Thus, the researchers suggest im-
plementing after-school programs or programs conducted at
local community centres to help manage and improve ado-
lescents' mental health.

This study, however, used large-scale raw data and sub-
jective self-reported responses for assessing stress, recovery
from fatigue, and depression. In addition, adolescents in this
study were not diagnosed with depression by a physician.
Thus, the generalisability of the findings to all adolescents is
believed to be limited. Therefore, further studies are needed
to examine the factors related to depression in asthmatic ado-
lescents who have been clinically diagnosed with depression
and who have visited hospitals for their condition. In addi-
tion, future studies should further examine the relationship
between stress and depression among adolescents with asth-
ma and the factors that influence their stress levels.
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