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INTRODUCTION

Anxiety is a normal biological response that arises upon 
feeling threatened. However, it can develop pathological fea-
tures if the symptoms persist and daily functioning is im-
paired. Anxiety disorders are characterized by excessive and 
persistent fear and worry that interrupt daily life, cause sig-
nificant distress [1], and may be accompanied by physical 
symptoms, such as abdominal distress, headache, and in-
creased heart rate.

Anxiety disorders are the most common mental disorders 
in children and adolescents, and anxiety disorders in child-
hood and adolescence may be the first manifestation of a va-
riety psychopathologies [2]. Childhood and adolescence is a 
vulnerable period for the occurrence of anxiety symptoms, 
which widely range from mild temporary symptoms to an 

anxiety disorder that meets the full diagnostic criteria. Ac-
cording to a US nationwide survey conducted with 10123 
adolescents aged 13–18 years, the prevalence of all types of 
anxiety disorder was 31.9%, making it the most common 
mental disorder in this population [3]. In another study, it 
was observed that anxiety disorder occurring in adolescence 
became chronic, persisting into adulthood or commonly co-
occurring with other mental disorders, like depression [4]. 
In a longitudinal study with 1228 adolescents, 20% of those 
who met the full diagnostic criteria for any anxiety disorder 
(panic disorder, agoraphobia, specific phobia, social phobia, 
generalized anxiety disorder) still met the criteria at the 19 
months follow-up, and 42% of the adolescents who did not 
meet the diagnostic criteria for an anxiety disorder were still 
experiencing anxiety symptoms at the follow-up, following 
a chronic course [5]. The National Survey of Children’s 
Health conducted in the US in 2016 reported that approxi-
mately 4.4 million children and adolescents aged 3–17 years 
(7.1% of this age group in the US) were diagnosed with an 
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anxiety disorder, and that about one in three adolescents 
with anxiety disorder showed conduct problems (37.9%) and 
depression (32.3%). In addition, drug and alcohol abuse or 
dependence were found to commonly co-occur with anxiety 
disorder [6]. 

Anxiety disorders in childhood and adolescence are un-
derdiagnosed or frequently untreated even if diagnosed. 
Hence, aggressive intervention is often needed. Children 
can express fear and worry during the normal developmen-
tal process; thus, it can be difficult to differentiate this pro-
cess from pathological anxiety. Children and adolescents 
may seem to seriously suffer from normal anxiety, but most 
of the time it is a transient phenomenon [7]. Accordingly, in 
children, the severity of distress due to anxiety is not an ap-
propriate criterion with which to differentiate normal and 
pathological anxiety. Anxiety symptoms in children and 
adolescents may have different manifestations than those in 
adults. However, in the current diagnostic system, the same 
diagnostic criteria for anxiety disorder are used in adults as 
well as in children and adolescents, with the exception of sep-
aration anxiety disorder, and the clinical characteristics (e.g., 
duration, type of symptoms, frequency) unique to children 
and adolescents are mentioned only in a few anxiety disor-
ders [1]. Because children and adolescents may have difficul-
ties in communicating cognition, language, and emotions 
due to developmental differences, differences in cognitive de-
velopment should be considered in the diagnostic evaluation 
of and approach to anxiety. However, there are no such guide-
lines in the current diagnostic system. Moreover, anxiety 
disorders are the most untreated mental problem in adoles-
cence and currently, only 18% of adolescents with any anxi-
ety disorders are under treatment [8].

On the other hand, health risk behaviors, which are be-
haviors resulting in negative health outcomes (such as sub-
stance use, precocious sexual experience, unprotected inter-
course, and violence), increase during adolescence [9]. Health 
risk behaviors do not occur in isolation, but tend to co-oc-
cur with other risk behaviors. The two types of risk behav-
ior are mutually predictive because they share similar risk 
factors [10]. The earlier the health risk behaviors occur, the 
more likely it is to lead to substance addiction, substance 
abuse, physical and mental health worsening, and occupa-
tional and educational underachievement during overall ad-
olescence and adulthood [11]. Accordingly, many countries 
pay close attention to health risk behaviors as a key to public 
health policy. Generally, anxiety is known to be associated with 
decision-making to avoid risk. However, evidence has steadi-
ly accumulated that excessive anxiety is linked to smoking, 
drinking, substance abuse, unprotected sexual intercourse, 
gambling, and other unhealthy habits, and that health risk 

behavior may worsen as a means to control anxiety [12].
Previous studies emphasized the importance of early as-

sessment and the intervention of anxiety in adolescence. 
However, few studies in Korea to date reported the relation-
ship of anxiety symptoms to mental health and health risk 
behavior based on a large sample.

Currently, the Korea Disease Control and Prevention Agen-
cy (KDCA) conducts the Korea Youth Risk Behavior Web-
based Survey (KYRBS) on large representative samples of 
7th–12th graders every year to examine adolescents’ health 
behaviors. We hypothesized that anxiety, which may be an 
early stage of various psychopathologies, is associated with 
other mental health conditions and health risk behaviors of 
Korean adolescents. To evaluate our hypothesis, we first iden-
tified the sociodemographic characteristics of community-
based adolescents suffering from anxiety by classifying anxi-
ety severity. Our ultimate objective was to present valuable 
findings to promote and manage the mental health of ado-
lescents with anxiety by shedding light on the association be-
tween anxiety severity and mental health and health risk 
behaviors in these adolescents.

METHODS 

Participants
The raw data of the 16th KYRBS, conducted from August 

3 to November 13, 2020 and provided by the KDCA, were 
analyzed. The annual survey has been performed by the 
KDCA since 2005 to examine Korean adolescents’ health 
behaviors, including smoking, drinking, and physical activ-
ities. Each year, the survey is administered to the students of 
400 middle schools and 400 high schools sampled in the 17 
first-tier administrative divisions nationwide, with the ex-
ceptions of chronic absentees, special education students, and 
students with dyslexia. The raw data of the 16th wave survey 
were the first data to contain scores of the 7-item General-
ized Anxiety Disorder Scale (GAD-7), and were used in this 
study to evaluate anxiety levels. Students anonymously self-
reported the survey with 103 items across 15 domains by con-
necting to the homepage in a group setting at school comput-
er labs or by utilizing mobile devices under faculty supervision 
in classrooms if computer labs were unavailable due to coro-
navirus disease. It took 45–50 min to fill out the survey. A to-
tal of 57925 students were selected. Of those, 54948 (94.9%) 
participated in the survey. As this study was conducted by 
utilizing raw data of a government-approved statistical sur-
vey (approval no. 117058), the study was exempted from an 
Institutional Review Board review (CR-21-086).
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Measurement variables

Sociodemographic variables
Sociodemographic variables included age, sex, family af-

fluence scale, area of residence, academic achievement, and 
history of violence victimization. The family affluence scale 
was developed to measure the absolute level of economic sta-
tus and consisted of items that were easy for adolescents to 
self-report. The scale showed a high level of agreement be-
tween adolescents and parents [13]. In the 16th wave survey, 
items regarding the number of cars at home, whether the stu-
dent had his/her own room, the number of overseas travels, 
the number of computers at home, the number of bathrooms 
at home, and whether the household had an air purifier were 
used in the family affluence scale. The scale was scored be-
tween 0 and 13 points. The area of residence was classified 
into rural area, small-to-medium city, and large city. With 
regards to academic achievement, students were asked about 
their grades in the last 12 months and were instructed to se-
lect one of the following answer choices: high, high-middle, 
middle, low-middle, and low. With regards to the history of 
violence victimization, the presence of a history was deter-
mined if students responded “once or more” to the question, 
“In the last 12 months, have you been treated at the hospital 
due to violence from friends, senior students at school, or 
adults (physical attack, threat, bullying, etc.)?” 

7-Item Generalized Anxiety Disorder Scale (GAD-7)
GAD-7 is a self-report scale developed in 2006 for the 

screening and severity assessment of adults with generalized 
anxiety disorder. The scale consists of seven items in total, 
each scored between 0 and 3 points [14]. GAD-7 is widely 
used in primary healthcare institutions since it can effective-
ly screen for generalized anxiety disorder in a short time, and 
it was found that severity assessment by GAD-7 has a high 
correlation with the severity of anxiety symptoms as assessed 
by clinicians. In a large-scale study conducted with 110000 
children and adolescents in Finland, the internal consisten-
cy (Cronbach’s α value) of GAD-7 was 0.91. The reliability 
and validity of the scale in assessing anxiety in this age pop-
ulation were confirmed by a previous study [15]. In Korea, 
Seo and Park [16] studied the reliability and validity of the 
Korean translation of GAD-7 in migraine patients. In their 
study, Cronbach’s α was 0.915, and the sensitivity and speci-
ficity were 78.1% and 74.6%, respectively, which were very 
close to the levels reported in studies conducted outside of 
Korea. The internal consistency evaluated in Korean adoles-
cents was an at acceptable level for a large-scale study. In this 
study, the Korean version of GAD-7 was used, which asked 
regarding the extent to which students how often have been 

bothered in their daily lives due to anxiety-related symptoms 
over the last 2 weeks [17]. In each of the items, students were 
instructed to check one of the following options: “1) not at 
all; 2) several days; 3) more than half the days; 4) nearly ev-
eryday.” Based on the total GAD-7 score, anxiety severity was 
classified as follows: normal if the total score was 0–4 points, 
mild anxiety if it was 5–9 points, moderate, 10–14 points, and 
severe, 15–21 [14]. 

Mental health
The indices defined in the “Statistical Manual for the 16th 

(2020) Korea Youth Risk Behavior Web-Based Survey” were 
used for mental health variables [17]. For mental health 
scales, perceived stress, subjective sleep satisfaction, happi-
ness, loneliness, depressive symptoms, suicidal ideation, 
suicide planning, and suicide attempts were included. Per-
ceived stress, subjective sleep satisfaction, happiness, and 
loneliness were assessed with the following items, respec-
tively: “generally, how stressed do you feel?” “do you think 
that in the last 7 days, you slept long enough to feel rested?” 
“generally, how happy are you?” and “in the last 12 months, 
how often have you felt lonely?” Each of the items had five 
choices, and to conduct logistic regression analysis, the an-
swer choices were categorized into two groups. Depressive 
symptoms, suicidal ideation, suicide planning, and suicide 
attempts were assessed with “in the last 12 months, have you 
ever felt so sad or hopeless for 2 or more weeks in a row that 
you stopped doing some usual activities?” “in the last 12 
months, have you ever thought seriously about suicide?” “in 
the last 12 months, have you ever made a specific plan to 
commit suicide?” and “in the last 12 months, have you ever 
attempted to commit suicide?” respectively. These items were 
asked by using a dichotomous scale of “yes” or “no.”

 
Health risk behaviors

Health risk behavior assessment included current smok-
ing status, current drinking status, habitual substance use 
experience, sexual intercourse experience, and unprotected 
intercourse experience. Current smoking was defined as 
smoking regular cigarettes or e-cigarettes for a day or more 
in the last 30 days and current drinking as consuming a glass 
or more of alcohol in the last 30 days. Habitual substance use 
experience was assessed with the item “aside from treatment 
purposes, have you ever used a drug or substance habitually 
(e.g., stimulants, antianxiety drugs, butane, glue)?” The re-
sponse scale was a dichotomous “yes” or “no.” Sexual inter-
course experience was assessed with the item “have you ever 
had sexual intercourse?” and students were instructed to choose 
one out of two choices: “1) have had sexual intercourse” and 
“2) have not had sexual intercourse.” Unprotected intercourse 
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experience was assessed using the item “during sexual inter-
course, did you use contraceptives?” with the choices being 
“1) always used contraceptives,” “2) almost always used con-
traceptives,” “3) sometimes used contraceptives,” and “4) nev-
er used contraceptives.” The choice of 1) or (2) was catego-
rized as using contraceptives and the others as not using 
contraceptives.

Statistical analysis
Participant characteristics were described by analyzing 

sociodemographics, mental health scales, and health risk 
behaviors by anxiety severity level. Population percentages 
were estimated by conducting complex sample analysis. To 
compare between groups in terms of sociodemographics, 
mental health scales, and health risk behaviors, continuous 
data were analyzed by performing an analysis of variance and 
categorical data by performing the Rao-Scott chi-squared 
test for significance testing. The sociodemographics that 
showed between-group difference were included as covari-
ates in the complex-sample logistic regression analysis for 
adjustment. The odds ratios (OR) and 95% confidence inter-
vals (CI) of mental health scales and health risk behaviors 
were computed for each anxiety severity level. Because the 
sample of the 16th (2020) KYRBS was selected via stratified 
cluster probability sampling, an analysis based on the as-
sumption of simple random sampling was likely to produce 

biased results. Hence, to ensure the representativeness of re-
sults, complex sampling analysis was performed by generat-
ing a complex sample analysis plan file that included stratifi-
cation, clusters, and weights. Data were analyzed using SPSS 
for Windows version 25.0 (IBM Corp., Armonk, NY, USA), 
and the statistical significance level was set at 0.05 in all cases.

RESULTS

Sociodemographic characteristics
The 54948 survey respondents’ sociodemographic char-

acteristics are presented in Table 1 for each anxiety level de-
termined based on their GAD-7 scores. In total, 36711 (66.6%) 
adolescents were classified to have normal anxiety levels, and 
12138 (22.2%), 4134 (7.6%), and 1965 (3.6%) were classified to 
have mild, moderate, and severe anxiety, respectively. In the 
normal anxiety group, 57.0% were male and 43.0% were fe-
male, while in the severe anxiety group, 33.8% were male and 
66.2% were female. In other words, as the anxiety level rose, 
the proportion of female adolescents increased. Regarding 
the area of residence estimated for the population, 4.5% lived 
in rural areas, 45.1% in small cities, and 50.3% in large cities. 
The area of residence did not show a statistically significant 
difference according to anxiety severity. With respect to ac-
ademic achievement, 12.9% of the normal anxiety group re-
ported their grades as “high,” and the proportion was higher 

Table 1. General characteristics and academic achievement in each group of anxiety level

Variable
Total

(n=54948)

Level of anxiety severity GAD-7 scale score
p-valueNormal 0-4

(n=36711)

Mild 5-9
(n=12138)

Moderate 10-14
(n=4134)

Severe 15-21
(n=1965)

Age (yrs) 15.19±0.02 15.09±0.02 15.35±0.03 15.38±0.04 15.49±0.05 ＜0.001*
Family affluence scale   7.25±0.02   7.23±0.02   7.28±0.03   7.30±0.03   7.28±0.05 ＜0.001*
Sex ＜0.001*

Male 28353 (51.9) 20880 (57.0) 5282 (44.0) 1550 (38.4) 641 (33.8)

Female 26595 (48.1) 15831 (43.0) 6856 (56.0) 2584 (61.6) 1324 (66.2)

Area of residence 0.047
Rural 3315 (4.5) 2191 (4.5) 741 (4.6) 255 (4.3) 128 (4.5)

Small city 24198 (45.1) 15933 (44.7) 5431 (45.2) 1953 (48.2) 881 (45.6)

Large city 27435 (50.3) 18587 (50.8) 5966 (50.2) 1926 (47.5) 956 (49.8)

History of violence victimization ＜0.001*
Yes 8412 (14.9) 5066 (13.5) 2087 (16.5) 807 (18.9) 452 (22.8)

No 46536 (85.1) 31645 (86.5) 10051 (83.5) 3327 (81.1) 1513 (77.2)

Academic achievement ＜0.001*
Low 5533 (10.0) 3260 (8.9) 1290 (10.5) 593 (13.9) 390 (19.2)

Low-middle 12684 (23.0) 8108 (22.0) 3019 (24.5) 1048 (25.5) 509 (26.2)

Middle 16585 (30.1) 11404 (30.9) 3596 (29.7) 1123 (27.8) 462 (23.9)

High-middle 13410 (24.6) 9200 (25.3) 2898 (24.2) 937 (22.6) 375 (19.0)

High 6736 (12.2) 4739 (12.9) 1335 (11.1) 433 (10.3) 229 (11.7)

Data are presented as mean±standard deviation or n (%). Weighted percentages following complex sample analysis. *p＜0.05. 
GAD-7, 7-item Generalized Anxiety Disorder Scale 
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than any of the other three groups. The proportion of adoles-
cents responding with “low” was the highest in the severe anxi-
ety group (19.2%). Regarding the history of violence victim-
ization, the proportion of adolescents having a history was 
the lowest in the normal anxiety group (13.5%), and it rose as 
anxiety levels increased, with the highest in the severe anxi-

ety group (22.8%).

Comparisons of mental health scales and health risk 
behaviors according to anxiety level

The characteristics of mental health scales and health risk 
behaviors in adolescents according to anxiety level are shown 

Table 2. Mental health and health risk behaviors of participants according to anxiety level

Variable
Total

(n=54948)

Level of anxiety severity GAD-7 scale score
p-valueNormal 0-4

(n=36711)

Mild 5-9 
(n=12138)

Moderate 10-14 
(n=4134)

Severe 15-21 
(n=1965)

Mental health
Stress ＜0.001*

High 18662 (34.2) 7141 (19.6) 6592 (54.4) 3202 (77.2) 1727 (88.0)

Low 36286 (65.8) 29570 (80.4) 5546 (45.6) 932 (22.8) 238 (12.0)

Sleep satisfaction ＜0.001*
High 16824 (30.3) 13567 (36.5) 2429 (20.1) 591 (14.5) 237 (12.2)

Low 38124 (69.7) 23144 (63.5) 9709 (79.9) 3543 (85.5) 1728 (87.8)

Happiness ＜0.001*
High 35175 (63.7) 27677 (75.1) 5810 (47.9) 1300 (31.4) 388 (19.8)

Low 19773 (36.3) 9034 (24.9) 6328 (52.1) 2834 (68.6) 1577 (80.2)

Loneliness ＜0.001*
High 7766 (14.1) 1789 (4.8) 2767 (22.7) 1917 (45.9) 1293 (65.0)

Low 47182 (85.9) 34922 (95.2) 9371 (77.3) 2217 (54.1) 672 (35.0)

Depressive symptoms ＜0.001*
Yes 13840 (25.2) 4849 (13.3) 4943 (40.5) 2553 (61.0) 1495 (75.7)

No 41108 (74.8) 31862 (86.7) 7195 (59.5) 1581 (39.0) 470 (24.3)

Suicidal idea ＜0.001*
Yes 5979 (10.9) 1491 (4.0) 2044 (16.7) 1387 (33.5) 1057 (54.1)

No 48969 (89.1) 35220 (96.0) 10094 (83.3) 2747 (66.5) 908 (45.9)

Suicidal attempt ＜0.001*
Yes 1121 (2.0) 248 (0.7) 301 (2.4) 257 (6.1) 315 (15.9)

No 53827 (98.0) 36463 (99.3) 11837 (97.6) 3877 (93.9) 1650 (84.1)

Health risk behaviors
Current smoker ＜0.001*

Yes 2688 (4.8) 1525 (4.2) 694 (5.6) 280 (6.6) 189 (9.6)

No 52260 (95.2) 35186 (95.8) 11444 (94.4) 3854 (93.4) 1776 (90.4)

Current drinker ＜0.001*
Yes 5892 (10.7) 3288 (9.0) 1601 (13.0) 635 (15.0) 368 (18.4)

No 49056 (89.3) 33423 (91.0) 10537 (87.0) 3499 (85.0) 1597 (81.6)

Habitual substance use experience ＜0.001*
Yes 405 (0.8) 148 (0.4) 111 (1.0) 61 (1.4) 85 (4.6)

 No 54543 (99.2) 36563 (99.6) 12027 (99.0) 4073 (98.6) 1880 (95.4)

Sexual intercourse experience ＜0.001*
Yes 2487 (4.6) 1376 (3.8) 658 (5.3) 278 (6.7) 175 (9.0)

No 52461 (95.4) 35335 (96.2) 11480 (94.7) 3856 (93.3) 1790 (91.0)

Unprotected intercourse <0.001*
Yes 830 (1.5) 449 (1.3) 222 (1.7) 93 (2.2) 66 (3.5)

No 54118 (98.5) 36262 (98.7) 11916 (98.3) 4041 (97.8) 1899 (96.5)

Data are presented as n (%) unless otherwise indicated. Weighted percentages following complex sample analysis. *p＜0.05. GAD-
7, 7-item Generalized Anxiety Disorder Scale 
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in Table 2. Between-group differences were statistically sig-
nificant in all mental health scales and health risk behaviors.

Regarding the mental health scales by anxiety level, the 
severe anxiety group showed the highest proportions of per-
ceived stress (88.0%), loneliness (65.0%), depressive symp-
toms (75.7%), suicidal ideation (54.1%), and suicide attempts 
(15.9%). On the other hand, the normal anxiety group showed 
the highest proportions of subjective sleep satisfaction (36.5%) 
and happiness (75.1%).

With regard to health risk behaviors by anxiety level, the 
proportions of current smokers were 4.2% in the normal anxi-
ety group, 5.6% in the mild anxiety group, 6.6% in the mod-
erate anxiety group, and 9.6% in the severe anxiety group. 
The proportions of current drinkers were 9.0%, 13.0%, 15.0%, 
and 18.4% in the normal, mild, moderate, and severe anxiety 
groups, respectively. The respective proportions of adoles-
cents with habitual substance use experience were 0.4%, 1.0%, 
1.4%, and 4.6% in the groups with increasing anxiety sever-
ity from normal to severe. The respective proportions of ad-
olescents with sexual intercourse experience were 3.8%, 5.3%, 
6.7%, and 9.0% in the groups with increasing anxiety sever-
ity from normal to severe. Similarly, the proportions of ado-
lescents with unprotected intercourse experience were 1.3%, 
1.7%, 2.2%, and 3.5% in the groups with increasing anxiety 
severity from normal to severe.

Table 3 shows the ORs for mental health scales and health 
risk behaviors that were adjusted for the sociodemographic 
characteristics, showing significant between-group differ-
ences (age, family affluence, sex, academic achievement, and 

a history of violence victimization). The ORs for each men-
tal health scale in the severe anxiety group were as follows: 
perceived stress - 26.386 (95% CI: 23.05–30.21), subjective 
sleep satisfaction - 0.28 (95% CI: 0.24–0.32), happiness - 0.09 
(95% CI: 0.08–0.10), loneliness - 32.08 (95% CI: 28.63–35.95), 
depressive symptoms - 17.61 (95% CI: 15.73–19.72), suicidal 
ideation - 24.53 (95% CI: 21.87–27.50), and suicide attempts - 
22.87 (95% CI: 19.10–27.37). With the normal anxiety group 
as the reference, the ORs for health risk behaviors (i.e., cur-
rent smoker, currently drinking, habitual substance use, sex-
ual intercourse, and unprotected intercourse) increased as 
the anxiety level increased from mild to moderate to severe. 
The ORs for health risk behaviors in the severe anxiety group 
were as follows: current smoking - 2.08 (95% CI: 1.72–2.50), 
current drinking - 1.91 (95% CI: 1.67–2.19), habitual substance 
use - 10.89 (95% CI: 8.22–14.42), sexual intercourse - 2.10 
(95% CI: 1.76–2.51), and unprotected intercourse - 2.21 (95% 
CI: 1.67–2.92).

DISCUSSION

In this study, the associations between anxiety severity 
and sociodemographic characteristics, mental health, and 
health risk behaviors in adolescents were examined using a 
large sample. It is of significance in that this is the first study 
in Korea to utilize a large-scale sample to investigate the as-
sociation between anxiety severity and other psychopathol-
ogies in adolescence.

Regarding sociodemographic characteristics, the propor-

Table 3. The associations of health risk behavior and mental health with anxiety level

Variables
Level of anxiety severity GAD-7 scale score

Normal 0-4 
Mild 5-9 

OR (95% CI)
Moderate 10-14

OR (95% CI)
Severe 15-21
OR (95% CI)

Mental health
Stress Reference 4.63 (4.43-4.84) 12.857 (11.88-13.92) 26.39 (23.05-30.21)

Sleep satisfaction Reference 0.47 (0.45-0.50) 0.33 (0.30-0.36) 0.28 (0.24-0.32)

Happiness Reference 0.31 (3.00-3.33) 0.16 (0.15-0.17) 0.09 (0.08-0.10)

Loneliness Reference 5.48 (5.14-5.85) 15.36 (14.21-16.60) 32.08 (28.63-35.95)

Depressive symptoms Reference 4.16 (3.98-4.36) 9.23 (8.61-9.86) 17.61 (15.73-19.72)

Suicidal idea Reference 4.53 (4.21-4.86) 11.02 (10.10-12.02) 24.53 (21.87-27.50)

Suicidal attempt Reference 3.56 (3.02-4.20) 8.70 (7.23-10.48) 22.87 (19.10-27.37)

Health risk behaviors
Current smoker Reference 1.33 (1.20-1.48) 1.55 (1.34-1.80) 2.08 (1.72-2.50)

Current drinker Reference 1.43 (1.34-1.52) 1.65 (1.50-1.82) 1.91 (1.67-2.19)

Habitual substance use experience Reference 2.40 (1.89-3.04) 3.47 (2.56-4.71) 10.89 (8.22-14.42)

Sexual intercourse experience Reference 1.35 (1.22-1.48) 1.74 (1.52-1.98) 2.10 (1.76-2.51)

Unprotected intercourse Reference 1.36 (1.17-1.63) 1.69 (1.35-2.12) 2.21 (1.67-2.92)

OR and 95% CI was estimated with multivariate logistic regression analysis adjusting for age, sex, family affluence scale, history of 
violence victimization, and academic achievement. All the variables presented p-value＜0.05. “Reference” indicates the refer-
ence time for comparing the OR. CI, confidence interval; GAD-7, 7-item Generalized Anxiety Disorder Scale; OR, odds ratio 
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tion of female adolescents increased as anxiety severity in-
creased. Being a female is a risk factor for anxiety disorder, 
and the sex ratio of anxiety disorder in adolescence was re-
ported to be 1:2 to 1:3 [18]. In this study, the sex ratio in the 
severe anxiety group was also approximately 1:2, a level sim-
ilar to previous study findings. In most epidemiological stud-
ies, participants with a low educational attainment level had 
a higher anxiety level than those with higher educational at-
tainment levels [18]. However, the temporal relationship be-
tween the educational attainment level and anxiety has not 
yet been clearly demonstrated. In this study, the proportion 
of adolescents who reported their grades to be low increased 
as the anxiety level increased, but the proportion of those 
who reported their grades to be high did not show a consis-
tently increasing or decreasing trend with increasing anxiety 
severity. Academic achievement was assessed using a self-re-
ported question, and the finding may have been limited by 
the lack of an objective assessment of academic achievement. 
In a previous study on the history of violence victimization, 
early experiences of loneliness and social anxiety were the 
predictors of violence victimization [19]. In this study, the 
proportion of adolescents with a history of violence victim-
ization was high in the severe anxiety group. However, caus-
al relationships, namely, whether a history of violence vic-
timization was an early negative experience that influenced 
anxiety level or whether a high anxiety level had an impact 
on violence victimization, was not examined.

The ORs for mental health scales increased more sharply 
with increasing anxiety level than did the ORs for health risk 
behaviors. In the severe anxiety group, loneliness showed the 
strongest association (OR: 32.08), followed by stress (OR: 26.39), 
suicidal ideation (OR: 24.53), suicide attempts (OR: 22.87), 
and depressive symptoms (OR: 17.61). This group was also 
associated with decreased subjective sleep satisfaction (OR: 
0.28) and happiness (OR: 0.09). In particular, the experience 
of loneliness (OR: 32.08) had the strongest association with 
anxiety severity. The proportion of adolescents with an ex-
perience of loneliness was 4.8% in the normal anxiety group, 
whereas the corresponding number was 65.0% in the severe 
anxiety group. This finding is in line with the previous stud-
ies which demonstrated that loneliness and anxiety are 
strongly associated with each other [20]. Some studies report-
ed that loneliness is a mediator of social anxiety and suicidal 
ideation [21]. In summary, these findings provide a basis for 
the need to assess loneliness in parallel when evaluating ad-
olescents experiencing anxiety. A review of the literature on 
the relationship between anxiety and stress showed that there 
is a functional change in the hypothalamic-pituitary-adrenal 
axis and the autonomic nervous system in children with anx-
iety disorder and that the change is similar to what happens 

due to long-term exposure to stress [22]. As a hypothesis re-
garding the cause of the functional change, an animal mod-
el, which showed that stress is involved in the expression of 
glucocorticoid receptors in the hippocampus, has been put 
forward [23]. Based on the study finding that the proportion 
of perceived stress in the severe anxiety group was very high 
(88.0%), it can be speculated that anxiety and stress may 
share a common factor.

It has been consistently found that anxiety is significantly 
associated with suicidal ideation and attempts [24]. In this 
study, both suicidal ideation and suicide attempts also in-
creased as anxiety levels increased. In the severe anxiety 
group, the association with anxiety severity was stronger for 
suicidal ideation (OR: 24.53) and suicide attempts (OR: 22.87) 
than for depressive symptoms (OR: 17.61). The increase in 
the ORs of depressive symptoms according to increasing 
levels of anxiety severity, that is, high levels of co-existence 
of anxiety and depression in childhood and adolescence, 
may be due to the presence of common biological factors [25]. 
On the other hand, the co-occurrence can also be explained 
by overlapping symptoms in the diagnoses of anxiety and 
depressive disorders. For example, the symptoms of fatigue, 
sleep disorder, and attention disorder, plus oversensitivity in 
the case of children and adolescents, are included in both di-
agnostic criteria for generalized anxiety disorder and major 
depressive disorder [25]. Not only is GAD-7 useful in assess-
ing the severity of anxiety symptoms in adolescence, but it 
also reflects the severity of depression symptoms [14], which 
may be reflective of the presence of common factors in de-
pression and anxiety.

Sleep-related problems are known to be associated with the 
severity of anxiety symptoms [26]. Although sleep-related 
problems are widely prevalent in adolescents with anxiety 
disorder, currently, clear evidence is absent regarding the 
temporal relationship. In this study, the severer the anxiety 
symptoms, the lower the subjective sleep satisfaction. Addi-
tional research should be performed to investigate the cau-
sality regarding subjective sleep satisfaction and the associa-
tion between anxiety and sleep-related problems, an issue 
not examined in this study. A previous study on anxiety and 
happiness found low-level happiness in patients with major 
depressive disorder and with social anxiety disorder [27]. 
Happiness is defined as positive subjective experiences, and 
it has been shown that the happier the person is, the lower 
their anxiety and tension in stressful situations [28]. So far, 
the link between anxiety and happiness has not been suffi-
ciently studied. In this study, the increase in anxiety levels as 
assessed via GAD-7 was associated with a decrease in happi-
ness, and a follow-up study should be conducted to identify 
the causality between anxiety symptoms and happiness.
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Regarding health risk behaviors, as anxiety levels increased, 
the ORs increased for current smokers, current drinkers, ha-
bitual substance use, sexual intercourse, and unprotected in-
tercourse. Various studies demonstrated that smoking is as-
sociated with increased anxiety. It has been argued that early 
exposure to smoking tends to reinforce later anxiety through 
a variety of mechanisms, such as antioxidants, oxidative stress, 
and brain injury, and that smoking has the effect of mood 
elevation in depressive adolescents [29]. It is plausible for 
both of these factors to be involved, given the study finding 
that the ORs of current smokers increased with increasing 
anxiety severity in adolescents. However, this cross-sectional 
study was limited in confirming the temporal relationship.

According to a meta-analysis study published in 2019 that 
examined 51 articles on drinking [30], the relationships of 
anxiety to drinking frequency and volume and binge drink-
ing were not clear, and the evidence for the association be-
tween generalized anxiety disorder and alcohol use was 
sparse, though there was some evidence for the associations 
between alcohol use and other types of anxiety disorder and 
physiological anxiety. In summarizing existing study find-
ings, we concluded that it is difficult to determine an associ-
ation between anxiety in adolescence and later alcohol use, 
but suggested that the lack of evidence may have been due 
to between-study differences with respect to the control of 
confounding variables and study design. So far, numerous 
observational studies have reported that anxiety is associat-
ed with drinking [31], and that the association between the 
two is explained by one of the following hypotheses: 1) anx-
ious persons drink to assuage physiological and emotional 
reactions, and 2) repeated drinking induces anxiety. Simi-
larly, in this study, the ORs of current drinkers steadily in-
creased as anxiety severity increased. In a nationwide epide-
miological study conducted with 40000 adults aged 18–44 y 
in the US, anxiety disorder was associated with alcohol use 
and substance use disorders, with a stronger association with 
substance dependence (OR: 6.0) than with alcohol depen-
dence (OR: 3.0) [32]. In this study, as anxiety severity increased, 
its associations with current drinkers and habitual substance 
use both tended to increase as well, but the study was limited 
in that drinking and substance use could not be compared 
with each other due to inconsistencies in the survey items.

It has been reported that health risk behaviors in adoles-
cence may show the characteristics of manifesting various 
problem behaviors in combination, and that risky sexual be-
havior in adolescence is associated with problem behaviors 
like substance abuse, drinking, and smoking [33]. Increased 
anxiety levels are associated with substance use, and could 
also be associated with an increased possibility of the devel-
opment of risky sexual behavior. In this study, as anxiety lev-

els increased, the ORs of sexual intercourse, unprotected in-
tercourse, and other risk behaviors, such as smoking and 
drinking, increased at the same time.

The limitations of the study were as follows. First, the 
KYRBS has limitations as a self-report survey filled out by 
adolescents. The survey was performed online during class 
at school; thus, it may have been plausible that the behaviors 
that adolescents did not want to reveal (such as sexual be-
havior, smoking, drinking, violence victimization, and sui-
cide) were underreported because respondents feared the 
consequences of disclosing their behavioral characteristics. 
As the information on academic achievement was obtained 
via the respondents’ personal opinions, objectivity in the 
data could have been lacking. In the responses to items ask-
ing about experiences in the last 12 months, recall bias may 
have occurred. Second, this study was cross-sectional, and 
causal or temporal relationships between anxiety and other 
scales could not be clearly explained. Third, of the items per-
taining to mental health, the subjective feeling of happiness 
and perceived stress were not accompanied with objectified 
information, Thus, it is possible that the responses did not 
accurately reflect the adolescents’ states. For instance, the 
survey item regarding depressive symptoms did not mean 
to assess clinical major depressive disorder. Fourth, in this 
study, anxiety level was classified using GAD-7 scores. While 
GAD-7 was developed as a scale to evaluate the severity of 
generalized anxiety disorder, it may have been difficult to 
assess all anxiety symptoms using GAD-7. However, based 
on the studies conducted thus far, GAD-7 seems appropri-
ate in assessing anxiety disorders other than generalized 
anxiety disorder. The scale has been shown to be useful in 
assessing panic disorder (sensitivity, 74%; specificity, 81%), 
social anxiety disorder (sensitivity, 72%; specificity, 80%), 
and post-traumatic stress disorder (sensitivity, 66%; speci-
ficity, 81%) [34]. Hence, in consideration of the advantage 
that anxiety symptoms can be assessed with simple items in 
a short time, it is believed that GAD-7 can be effectively used 
to assess the level of anxiety in a large sample.

CONCLUSION

The study found that an increased level of anxiety in ado-
lescence was associated with high scores in a variety of men-
tal health scales and with health risk behaviors. Because anxi-
ety symptoms during adolescence can be an early manifestation 
of various psychopathologies, adolescents with high anxiety 
levels are vulnerable to other anxiety disorders and other men-
tal disorders. To prevent this, adolescents in the community 
who show severe anxiety symptoms should be screened ear-
ly and be specifically managed and intervened with respect 
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to anxiety symptoms, health risk behaviors, and mental dis-
orders that might occur at a later point in time. In the future, 
large-scale longitudinal research should be performed to iden-
tify causal relationships between anxiety levels and other 
psychopathologies and health risk behaviors in adolescents.
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