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Factors associated with generalized anxiety

disorder in adolescents with cultural diversity:
secondary data analysis
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Abstract

Background The number of culturally diverse adolescents in South Korea has reached 290,000 and is increasing
every year; however, they still represent only 2.5% of the total adolescent population in middle and high schools, mak-
ing them a minority. Adolescents experiencing cultural diversity are psychologically vulnerable because they grow

up in bicultural environments and experience prejudice. Given the nature of generalized anxiety disorder, which can
be exacerbated by stress, these adolescents may face an increased risk of developing the disorder not only because
of developmental stress but also because of the stress of cultural adaptation. To identify the prevalence of generalized
anxiety disorder among adolescents with cultural diversity, we analyzed related factors. Based on the results, strate-
gies have been proposed to reduce anxiety in adolescents with cultural diversity and generalized anxiety disorders.

Methods This study used data from the 16th —18th Korea Youth Risk Behavior Survey. Factors associated with gener-
alized anxiety disorders were identified based on the social determinants of the health framework. Statistical analyses
were conducted using IBM SPSS 25.0, and statistical methods were used for complex samples.

Results Among adolescents with cultural diversity, 12.8% exhibited generalized anxiety disorders. Among the struc-
tural factors, economic status, mother’s education level, and gender were significantly associated with the disorder,
whereas among the psychosocial factors, suicidal ideation, depressive mood, loneliness, perceived stress level,

and subjective health status were significant factors influencing it.

Conclusion The factors identified in our research can be used as a resource for the early identification of culturally
diverse adolescents who are vulnerable to generalized anxiety disorders. To prevent generalized anxiety disorder
among adolescents with cultural diversity, school or community nurses can implement interventions to reduce loneli-
ness or stress management programs.
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Background

Generalized anxiety disorder (GAD) involves excessive
worry and tension about uncontrollable daily events for
at least six months, causing distress or difficulty in func-
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essential to explore factors related to GAD in adolescents
for early detection and intervention.

As of 2020, the number of married immigrants in
Korea has reached 373,000, more than tripling the num-
ber since the enactment of multicultural laws in 2007 [4].
With the increase in their number, the number of chil-
dren from multicultural families is also increasing every
year. Children from culturally diverse families grow up in
bicultural environments and may face emotional difficul-
ties and psychological issues because of social prejudice
and discrimination against foreigners, leading to social
maladjustment [5, 6]. Therefore, it is necessary to focus
on their mental health issues.

Psychological alienation and incomplete parental
attachment have been associated with GAD in adoles-
cents [7, 8]. Adolescents from culturally diverse families
in Korea have lower levels of attachment to and commu-
nication with their parents than those from non-cultur-
ally diverse families [9]. Additionally, symptoms of GAD
in adolescents can worsen because of stress [10], and
adolescents with cultural diversity face increased mental
health risks because of both developmental and accul-
turation stress [11]. In addition, as of 2023, the number
of multicultural adolescents attending middle and high
schools was only 64,888, accounting for only 2.5% of all
middle and high school students in Korea, indicating that
they constitute a minority [12]. Discrimination against
minorities has been found to increase anxiety-related
disorders [13], suggesting that culturally diverse adoles-
cents in Korea are more vulnerable to GAD.

GAD has been previously reported in Korean adoles-
cents [14, 15]. However, to our knowledge, no study has
specifically investigated its prevalence or associated fac-
tors in culturally diverse adolescents in Korea, who may
be more vulnerable to GAD. Therefore, it is essential to
identify the factors that contribute to GAD in cultur-
ally diverse adolescents and recognize high-risk groups
within this population.

Previous research has examined factors related to GAD
in adolescents, including sociodemographic variables
such as age, gender, maternal education, residence, and
economic status [14, 16]. Other studies have focused on
psychosocial factors, such as suicidal ideation, loneli-
ness, stress, and sleep [10, 17], as well as health behav-
iors, such as alcohol use, smartphone dependency,
and physical activity [10, 15, 18]. However, these stud-
ies have often focused on specific aspects and lacked a
holistic interpretation owing to the absence of a unified
framework. The social determinants of health (SDoH)
framework explores the influence of structural, physical,
psychosocial, and behavioral factors on health outcomes
[19]. Using this framework, we can comprehensively
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understand the factors affecting GAD in culturally
diverse adolescents.

Based on the SDoH framework, this study aimed to
examine the prevalence of GAD among adolescents
with cultural diversity and analyze the associated factors
using data from the Korea Youth Risk Behavior Survey
(KYRBS) conducted from 2020 to 2022.

Methods

Study design and description of primary data

This study comprised a secondary data analysis using the
16th—-18th KYRBS. The KYRBS is an anonymous, self-
reported, online survey conducted annually since 2005
among Korean students in grades 7—12 to assess the cur-
rent status and trends in adolescent health behaviors. The
survey is conducted jointly by Korea’s Ministry of Edu-
cation and the Korea Disease Control and Prevention
Agency. It employs complex sampling methods to include
adolescents from schools nationwide, thereby providing a
reliable representative sample. Additionally, for the anal-
ysis of raw data, the managing agency provides a manual
that includes weight values, stratification variables, and
variable descriptions to ensure consistency in the analysis
[20].

The KYRBS uses complex sampling designs involv-
ing stratification, clustering, and multistage sampling to
obtain a representative sample. In the first stage, the pop-
ulation was divided into 117 strata based on 39 regions
and school levels as stratification variables. Schools were
selected using permanent random-number sampling.
In the second stage, one class per grade was randomly
selected using stratified cluster sampling. Weights were
calculated based on the students’ gender, school level,
grade, selection rate, and response rate. The participation
rates were as follows: 54,948 students (94.9%) in the 16th
survey, 54,848 students (92.9%) in the 17th survey, and
51,850 students (92.9%) in the 18th survey [20].

Samples of secondary data analysis

In this analysis, adolescents with cultural diversity refer
to those born and living in families with one Korean par-
ent and one non-Korean parent, as defined by Korea’s
Multicultural Families Support Act [21]. Based on this,
in this study, adolescents with cultural diversity were
defined as those who responded “no” to one of the fol-
lowing questions: “Was your father born in Korea?” and
“Was your mother born in Korea?” Those who responded
“yes” or “no” to both questions were classified as belong-
ing to a single culture. Students who did not provide their
parents’ nationality or study variables were excluded
from the study. Consequently, 2,607 adolescents with
cultural diversity and 101,673 single-culture adolescents
were included in this analysis (Fig. 1).
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Fig. 1 Flow diagram of the study sample

Measurement

Dependent variables

The GAD was measured using a brief screening instru-
ment, the GAD-7 tool. The tool demonstrated excellent
internal reliability, with a Cronbach’s « of 0.92, and test-
retest reliability, with an intraclass correlation of 0.83, at
the time of its development. Convergent validity was also
established through correlations with two anxiety meas-
ures: the Beck Anxiety Inventory (r=.72) and the anxi-
ety subscale of the Symptom Checklist-90 (r=.74) [22].
The internal reliability of the Korean version of the tool
was confirmed with a Cronbach’s a of 0.93, and conver-
gent validity was established through correlations with
the Beck Anxiety Inventory (r=.78) and the Penn State
Worry Questionnaire (r=.72) [22, 23]. In a study report-
ing the psychometric properties of the GAD-7 for adoles-
cents, the internal consistency was high, with Cronbach’s
a coefficients ranging from 0.93 to 0.95. Additionally,
GAD-7 scores showed a strong correlation with the Pedi-
atric Anxiety Rating Scale (r=.65) [24, 25].

The tool consists of seven items rated on a 4-point scale
ranging from O (“not at all”) to 3 (“nearly every day”), with
higher scores indicating greater severity of GAD. Accord-
ing to the Diagnostic and Statistical Manual of Mental
Disorders [26], a score of 10 or higher indicates the diag-
nostic threshold for the disorder. Based on this evidence

and the Korean Disease Control and Prevention Agency’s
definition, GAD is considered prevalent if the score is
10 or higher [20]. The cutoff score plays a crucial role in
identifying patients who require treatment or manage-
ment [27, 28]. This helps ensure that resources are appro-
priately concentrated for patients requiring further care
[29]. Therefore, our analysis was designed to classify the
groups based on a 10-point threshold, focusing on stu-
dents who were more vulnerable to anxiety and in need
of ongoing support.

Independent variables

Structural determinants ~ Structural determinants define
an individual’s socioeconomic status [19]. Our study,
included economic status, parental educational level,
parental nationality, age, and gender. Economic status
was assessed using the question, “What is your house-
hold’s economic status?” and coded as follows: high and
middle-high as affluent, middle as average, and middle-
low, and low as low. Parental education level was cat-
egorized as middle school graduate or lower, high school
graduate, college graduate or higher, or unknown. Paren-
tal nationality was classified as foreign father-Korean
mother or Korean father-foreign mother. Age was cal-
culated using the birth year and month entered by the
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student and was categorized into ages 12—18 years. Gen-
der was reported as either male or female.

Intermediary determinants Material circumstances
Material circumstances refer to physical environments,
such as the location of residence and surroundings that
can provide resources for health [19]. This study included
both urban scale and multicultural support institutions.
The urban scale of students’ residences was categorized
as metropolitan, medium-sized, or rural. The urban scale
is information provided directly from raw data based on
the areas where students conducted their responses. The
multicultural support institutions include multicultural
family support centers for family adaptation and rainbow
youth centers, which help culturally diverse adolescents
settle and build independence [30]. The support institu-
tions were identified through the Multicultural Family
Support Portal and institutional websites and categorized
by South Korea’s 17 administrative regions. The num-
bers in parentheses represent the total number of sup-
port institutions in each region: Seoul (104), Busan (46),
Daegu (15), Incheon (31), Gwangju (9), Daejeon (22),
Ulsan (7), Sejong (2), Gyeonggi (92), Gangwon (38),
Chungbuk (20), Chungnam (22), Jeonbuk (21), Jeonnam
(25), Gyeongbuk (25), Gyeongnam (24), and Jeju (11).
These institutions were coded based on the students’
places of residence, as indicated in the raw data.

Psychosocial circumstances Psychosocial factors included
suicidal behavior, depressive mood, loneliness, perceived
stress level, subjective health status, experience of vio-
lence, and sleep quality and duration. Suicidal behav-
ior was categorized into suicidal ideation, plan, and
attempt. Questions about suicidal ideation, specific plan
to commit suicide, and suicidal attempt within the past
12 months were answered with either a “yes” or “no”
Depressive mood was measured using the categorical
variable: “In the last 12 months, have you felt so sad or
hopeless for two weeks or more in a row that you stopped
doing some usual activities?” Respondents answered
with a “yes” or “no” Loneliness was measured using the
question, “In the last 12 months, how often have you felt
lonely?” Responses were categorized as “high” for always/
often, “moderate” for sometimes, and “low” for rarely/
never. Perceived stress level was assessed using the ques-
tion, “How much stress do you usually feel?” Responses
are categorized as “high” for extremely/a lot, “moderate”
for a little, or “low” for hardly/not at all. Subjective health
status was measured using the question, “How do you
usually perceive your health?” Responses were catego-
rized as “healthy” for very/quite healthy, “unhealthy” for
very/quite unhealthy, and “average” is left as is. Experi-
ence of violence was coded as “none” if the student had
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not undergone any hospital treatment owing to violence
in the last 12 months and “yes” if there was any. Sleep
quality was coded as high if the responses were “very suf-
ficient” or “sufficient” and low otherwise. Sleep duration
was calculated based on weekday and weekend average
hours using the following formula: {(weekday average
hours X 5) + (weekend average hours X 2)} / 7.

Behavioral and biological factors Behavioral and bio-
logical factors are actions that protect or harm health
[19]. Smoking was defined as responding “yes” to using
regular cigarettes, cigarette-type e-cigarettes, or liq-
uid-type e-cigarettes for a lifetime. Alcohol drinking
was assessed using the question, “Have you ever had
more than one alcoholic drink?” Sexual intercourse was
assessed using the question, “Have you ever had sexual
intercourse?” Both questions were answered with either
a “yes” or “no” Smartphone usage time was calculated
based on weekday and weekend usage over the past seven
days using the following formula: {(weekday average
usage time X 5) + (weekend average usage time X 2)} /
7. The World Health Organization recommends at least
60 min of exercise per day or at least three days of high-
intensity and strength exercises per week for adequate
physical activity in adolescents [31]. Based on this, we
asked the question, “In the past 7 days, how many days
did you engage in physical activity that made your heart
beat faster than usual or made you feel out of breath, for
a total of 60 minutes or more per day?” “In the past 7
days, how many days did you engage in vigorous physical
activity that made you feel out of breath or sweaty? “ In
the last 7 days, on how many days did you do exercises
that build muscle strength, such as push-ups, sit-ups, lift-
ing weights, dumbbells, barbells, or parallel bars?” If the
respondent answered “for 7 or more days” to the first
question or “three or more days” to the second and third
questions, we defined it as regular physical activity.

Data analysis

All statistical analyses were performed using IBM SPSS
version 25.0. The sample was drawn using a complex
sample design method. We considered stratification vari-
ables, clustering variables, and weights in the analysis.
Statistical analysis of national survey data must consider
the complex sample design of the survey. By employing
complex sample analysis methods, data derived from
such designs can be optimized to allow for unbiased pop-
ulation estimates and inferences [32].

Differences in the prevalence of GAD and character-
istics between adolescents with cultural diversity and
monocultural adolescents were assessed using the chi-
square test. Chi-square tests and general linear analy-
sis were used to examine the differences based on the
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presence or absence of GAD among adolescents with
cultural diversity. Variables showing significant differ-
ences were included in the logistic regression analysis. In
the logistic model, the effect size for each variable was
calculated based on the regression coefficient and its
standard error [33].

Ethical consideration

The KYRBS is officially approved by the National Statis-
tical Office of Korea (Approval No. 117058). Students
logged in anonymously, using their assigned identifica-
tion numbers, to complete the online questionnaire.
For secondary data analysis, an exemption approval was
obtained from the Institutional Review Board of the affil-
iated university (approval no. OOO IRB/2024_66_HR).

Results

In our analysis, we compared 2,607 adolescents with
cultural diversity and 101,673 adolescents without cul-
tural diversity (Fig. 1). Among culturally diverse adoles-
cents, boys comprised 47.9% of the sample (unweighted,
n=1,251), whereas girls constituted 52.1% (n=1,356).
The mean age was 14.57 years (standard error=0.04).
In terms of geographic distribution, 36.0% of the par-
ticipants resided in metropolitan areas (n=2894), 48.1%
in medium-sized cities (#=1,223), and 15.9% in rural
regions (n=490). Among adolescents without cul-
tural diversity, boys comprised 48.0% of the sample
(n=48,620) with a mean age of 15.08 years (standard
error=0.02). They were most likely to reside in small to
medium-sized cities (1=49,989, 52.4%) and least likely to
reside in rural areas (n=7,264, 5.4%).

Table 1 illustrates the extent of GAD experiences
among adolescents and the differences in various fac-
tors based on cultural characteristics. Among ado-
lescents without cultural diversity, 11.8% had GAD,
compared to 12.8% of adolescents with cultural diver-
sity. Although culturally diverse adolescents showed a
higher prevalence rate than monocultural adolescents,
this difference was not statistically significant (x*>=2.01,
p=.155). Among the structural determinants, there were
statistically significant differences in economic status
(x*=586.81, p<.001), parental education level (father:
X*=2323.14, p<.001, mother: x*=2085.92, p<.001), and
age (F=142.45, p<.001). In the material circumstances,
there were statistically significant differences in the urban
scale where they lived (x*=433.48, p<.001). In terms of
psychosocial circumstances, differences were observed
in suicidal plan (x*=6.08, p=.009), suicidal attempt
(x*=14.93, p<.001), loneliness (x*=10.07, p=.004),
subjective health status (x*=36.80, p<.001), experience
of violence (x*=3.32, p=.050), sleep quality (x*>=14.29,
p<.001), and sleep duration (F=159.12, p<.001). Among
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the variables classified under behavioral and biologi-
cal factors, there were significant differences in lifetime
drinking (x*=3.80, p=.041) and average smartphone
usage time (F=171.97, p<.001).

Differences in factors of GAD in adolescents with cultural
diversity

Table 2 shows the differences in the factors associated
with GAD among adolescents with cultural diversity.
Significant differences were found between adolescents
with cultural diversity who experienced GAD and those
who did not in terms of structural factors, such as subjec-
tive economic status (x*=18.53, p<.001), mother’s edu-
cation level (x*=16.25, p=.003), and gender (x*>=28.99,
p<.001). Psychosocial factors such as suicidal ideation
(x*=275.36, p<.001), suicidal plan (x*=116.62, p<.001),
suicidal attempt (x*=78.31, p<.001), depressive mood
(x*=300.86, p<.001), loneliness (x>=384.93, p<.001),
perceived stress level (x*=332.99, p<.001), subjective
health status (x*=125.09, p <.001), experience of violence
(x*=12.87, p=.001), quality of sleep (x*=41.56, p<.001),
and sleep duration (F=21.81, p<.001) all showed differ-
ences. In terms of behavioral and biological factors, sta-
tistically significant differences were observed in smoking
(x*=8.24, p=.007), alcohol drinking (x*=9.80, p=.003),
sexual experience (x*=5.42, p=.036), and smartphone
usage time (F=19.10, p<.001). For comparison, the
results for adolescents without cultural diversity are
shown in Supplementary Table 1.

Factors associated with GAD among adolescents

with cultural diversity

Table 3 shows the results of the logistic regression anal-
ysis based on statistically significant factors for GAD.
According to the SDoH framework, structural factors
influence intermediary determinants [19]. Based on this
framework, structural factors were entered into Model
1, followed by intermediary determinants in Model 2.
Model 1 had a Cox—Snell R? of 0.022 and Nagelkerke R
of 0.041, while Model 2 had a Cox—Snell R? of 0.206 and
Nagelkerke R of 0.386.

In Model 1, the probability of having GAD was higher
when individuals felt subjectively poor compared to
when they felt affluent (adjusted odds ratio, aOR=2.00,
95% confidence interval, CI [1.38-2.89]), and the differ-
ence was also statistically significant for those who felt
that their economic state was average (aOR=1.43, 95%
CI [1.01-2.02]). If the mother was a middle school gradu-
ate or less, the aOR was significantly higher compared to
the group with a college graduate or higher (aOR=2.06,
95% CI [1.29-3.29]). The aOR was significantly higher for
female students than that for male students (aOR=1.90,
95% CI [1.47-2.45]).
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Table 1 Differences in prevalence of GAD and characteristics of adolescents based on cultural factors
Adolescents with cultural diversity ~ Adolescents without cultural diverse
(weighted, n=34,229.69) (weighted, n=1,655,402.53)
Variables unweighted n (estimate %) unweighted n (estimate %) Xz (p)
GAD
Yes 330(12.8) 11,895(11.8) 2.01(0.155)
No 2,277(87.2) 89,778(88.2)
Structural determinants
Economic status
Affluent 562(22.2) 43,256(43.5) 586.81(<0.001)
Average 1,469(55.8) 48,451(47.1)
Poor 576(22.0) 9,966(9.5)
Father's education level
Middle school graduate or below 252(9.5) 1,107(1.0) 2323.14 (<0.001)
High school graduate 848(33.0) 21,337(20.2)
College graduate or above 552(23.1) 60,560(61.8)
Don't know 995(34.4) 18,669(17.1)
Mother's education level
Middle school graduate or below 197(7.2) 870(0.8) 2085.92 (<0.001)
High school graduate 649(25.9) 24.879(23.8)
College graduate or above 645(27.5) 59,350(60.2)
Don't know 1,116(39.4) 16,574(15.2)
Parental nationality
Father, Foreign 149(6.6) - -
Mather, Foreign 2,458(93.4) - -
Age® 14.57(0.04) 15.08(0.02) 142.45 (<0.001)
Gender
Male 1,251(47.9) 48,620(48.0) 0.02 (0.899)
Female 1,356(52.1) 53,053(52.0)
Material circumstances
Urban scale
Metropolitan 894(36.0) 44,420(42.2) 433.48 (<0.001)
Medium-sized city 1,223(48.1) 49,989(52.4)
Rural 490(15.9) 7,264(5.4)
Number of multicultural support institutions®  48.46(0.86) - -
Psychosocial circumstances
Suicidal ideation
Yes 346(13.1) 12,193(12.0) 2.54 (0.096)
No 2,261(86.9) 89,480(88.0)
Suicidal plan
Yes 112(4.5) 3,604(3.5) 6.08 (0.009)
No 2,495(95.5) 98,069(96.5)
Suicidal attempt
Yes 77(3.1) 1,995(1.9) 14.93 (<0.001)
No 2,530(96.9) 99,678(98.1)
Depressive mood
Yes 698(27.0) 26,015(25.6) 2.20(0.133)
No 1,909(73.0) 75,658(74.4)
Loneliness
High 440(17.2) 15,581(15.3) 10.07 (0.004)
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Table 1 (continued)
Adolescents with cultural diversity ~ Adolescents without cultural diverse
(weighted, n=34,229.69) (weighted, n=1,655,402.53)
Variables unweighted n (estimate %) unweighted n (estimate %) X2 (p)
Moderate 990(38.1) 37,131(36.8)
Low 1,177(44.7) 48,961(47.9)
Perceived stress level
High 970(36.7) 37,809(37.3) 2.06 (0.315)
Moderate 1,143(45.2) 44,243(43.7)
Low 494(18.1) 19,621(19.0)
Subjective health status
Unhealthy 266(10.5) 8,750(8.7) 36.80 (<0.001)
Average 734(29.1) 24,775(24.5)
Healthy 1,607(60.5) 68,148(66.8)
Experience of violence
Yes 42(1.6) 1,195(1.2) 3.32(0.050)
No 2,565(984) 100,478(98.8)
Quality of sleep
Low 1,850(71.2) 75,649(74.8) 14.29 (<0.001)
High 757(28.8) 26,024(25.2)
Average sleep duration® (m®) 434.12(1.84) 410.45(0.50) 159.12 (<0.001)
Behavioral and biological factors
Lifetime smoking
Yes 204(8.5) 8,884(8.8) 0.32 (0.555)
No 2,403(91.5) 92,789(91.2)
Lifetime drinking
Yes 732(29.2) 31,600(31.2) 3.80(0.041)
No 1,875(70.8) 70,073(68.8)
Sexual intercourse
Yes 96(4.2) 4,144(4.2) 0.00 (0.995)
No 2,511(95.8) 97,529(95.8)
Average smartphone usage timea(mb) 352.12(4.26) 296.29(1.20) 171.97 (<0.001)
Regular physical activity
Yes 1,038(39.0) 40,075(38.6) 0.14 (0.709)
No 1,569(61.0) 61,598(61.4)

2 General linear model for complex samples, estimated mean (Standard Error), adjusted Wald F (p)

® m=minutes

In Model 2, which includes intermediary determinants,
participants with suicidal ideation had a higher aOR
compared to those without suicidal ideation (aOR=1.80,
95% CI [1.26-2.57]). Additionally, feeling depressive
mood (aOR=2.56, 95% CI [1.86-3.52]) and high loneli-
ness (aOR=3.72, 95% CI [2.43-5.69]) were important
factors associated with GAD. Compared to adolescents
with cultural diversity who perceived low stress level,
those who perceived high stress (aOR=8.33, 95% CI
[4.04—17.18]) or moderate stress (aOR=2.17, 95% CI
[1.02-4.65]) showed significantly higher aOR. Subjec-
tive health status was also statistically significant, as

adolescents who rated their health as poor had a higher
probability of having GAD compared to those who rated
their health as good (aOR=1.79, 95% CI [1.15-2.77]). ]).
The logistic regression analysis results for adolescents
without cultural diversity are presented in Supplemen-
tary Table 2 as reference.

Discussion

This study aimed to assess the level of GAD in cultur-
ally diverse adolescents and identify related factors using
national survey data. The results showed that 12.8% of
adolescents with cultural diversity had GAD, compared
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Table 2 SDoH factors of GAD in adolescents with Cultural Diversity (n=34,229.69, weighted)

Weighted %
GAD
Variables Yes No X(p)
Structural determinants
Economic status
Affluent 8.6 914 18.53 (<0.001)
Average 12.7 87.3
Poor 17.0 83.0
Father's education level
Middle school graduate or below 15.3 84.7 496 (0.237)
High school graduate 137 86.3
College graduate or above 13.2 86.8
Don't know 10.9 89.1
Mother's education level
Middle school graduate or below 217 783 16.25 (0.003)
High school graduate 1.7 883
College graduate or above 11.0 89.0
Don't know 13.0 87.0
Parental nationality
Father, Foreign 15.7 843 1.44(0.281)
Mather, Foreign 12.5 87.5
Age® 14.66 (0.10) 14.56 (0.04) 0.97 (0.326)
Gender
Male 9.1 90.9 28.99 (<0.001)
Female 16.1 839
Material circumstances
Urban scale
Metropolitan 12.2 87.8 1.39(0.515)
Medium-sized city 13.5 86.5
Rural 11.7 883
Number of multicultural support institutions® 50.54(1.96) 48.15(0.68) 1.21(0.272)
Psychosocial circumstances
Suicidal ideation
Yes 40.6 594 275.36 (<0.001)
No 8.5 915
Suicidal plan
Yes 444 556 111.62 (<0.001)
No 1.3 88.7
Suicidal attempt
Yes 45.2 54.8 78.31 (<0.001)
No 1.7 88.3
Depressive mood
Yes 314 68.6 300.86 (<0.001)
No 59 94.1
Loneliness
High 399 60.1 384.93 (<0.001)
Moderate 11.1 88.9
Low 38 96.2

Perceived stress level
High 283 717 332.99 (<0.001)
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Table 2 (continued)
Weighted %
GAD
Variables Yes No Xi(p)
Moderate 4.7 953
Low 1.2 98.8
Subjective health status
Unhealthy 313 68.7 125.09 (<0.001)
Average 16.1 839
Healthy 79 92.1
Experience of violence
Yes 31.2 68.8 12.87(0.001)
No 125 87.5
Quality of sleep
Low 154 84.6 41.56 (<0.001)
High 6.1 939
Average sleep duration? (mP) 410.98(5.27) 437.50(1.90) 21.81(<0.001)
Behavioral and biological factors
Lifetime smoking
Yes 189 81.1 8.24 (0.007)
No 122 87.8
Lifetime drinking
Yes 159 84.1 9.80 (0.003)
No 114 88.6
Sexual intercourse
Yes 20.0 80.0 5.42 (0.036)
No 124 87.6
Average smartphone usage time®(mP) 404.58(12.89) 344.45(4.44) 19.10 (<0.001)
Regular physical activity
Yes 12.1 87.9 0.63 (0.435)
No 13.2 86.8

? General linear model for complex samples, estimated mean (Standard Error), adjusted Wald F (p)

b m=minutes

to 11.8% of adolescents without cultural diversity. Among
the SDoH factors, structural and psychosocial factors
were associated with GAD in culturally diverse adoles-
cents. Specifically, economic status, mother’s educational
level, gender, suicidal ideation, loneliness, perceived
stress level, and subjective health status were related to
the prevalence of GAD in culturally diverse adolescents.
In the logistic model, the effect size of the mother’s edu-
cation level (being a middle school graduate or below)
was greater among adolescents with cultural diversity
than among those without cultural diversity (Supplemen-
tary Table 2). The effect sizes of the other factors were
similar or slightly smaller.

Reports on the prevalence of GAD using the GAD-7
indicated that 10.1% of adolescents in Nigeria [34] and
10.0% in Germany [35] have GAD. Notably, the preva-
lence of GAD in our sample (12.8%) was higher than that

in adolescents from other countries. Our results aligned
with those of Blackwell [36], indicating that ethnic minor-
ities have higher GAD-7 scores compared to the national
average. Moreover, the prevalence of GAD in culturally
diverse adolescents found in this study was higher than
that of other mental health issues such as depression
(4.4%), Attention-Deficit/Hyperactivity Disorder (9.8%),
and Behavioral and Conduct Problems (8.9%) [37]. How-
ever, GAD symptoms are often not recognized as disease
symptoms and may be perceived as everyday issues [1],
which could lead to missed opportunities for early detec-
tion. If left untreated, GAD can lead to panic and anxiety
disorders in adulthood [3, 38]. Given the prevalence and
characteristics of GAD in culturally diverse adolescents,
more attention should be paid to it.

When culturally diverse adolescents perceive their
families’ economic status as poor, the prevalence of GAD
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Table 3 Factors associated with GAD in adolescents with cultural diversity (n=34,229.69, weighted)

Variable Model 1

Model 2

aOR 95%Cl
Lower, upper

Effect size Wald F (p)

aOR 95%Cl
Lower, upper

Effect size Wald F (p)

Structural determinants
Economic status (ref. Affluent)

Poor 2.00 1.38,2.89 0.381
Average 143 1.01,2.02 0.196
Mother’s education level (ref. College graduate or above)
Middle school graduate or below 2.06 1.29,3.29 0.398
High school graduate 1.02 071,147 0.013
Don't know 121 0.89,1.65 0.106
Gender Female (ref. Male) 1.90 1.47,2.45 0.354
Psychosocial circumstances
Suicidal ideation Yes (ref. No)
Suicidal Plan Yes (ref. No)
Suicidal attempt Yes (ref. No)
Depressive Mood Yes (ref. No)
Loneliness (ref. Low)
High
Moderate
Perceived stress level (ref. Low)
High
Moderate
Subjective health status (ref. Healthy)
Unhealthy
Average
Violence experience Yes (ref. No)
Quiality of sleep Low (ref. High)
Average sleep duration
Behavioral and biological factors
Lifetime Smoking Yes (ref. No)
Lifetime Drinking Yes (ref. No)
Sexual intercourse Yes (ref. No)
Average smartphone usage time
Cox and Snell R? 0.022
Nagelkerke R? 0.041

7.22(0.001) 1.50 0.94,238 0.222 2.03(0.132)
156 1.01,242 0.245

3.43(0.017) 1.68 1.03,274 0.287 2.06 (0.104)
097 064,148 -0.016
1.27 089,183 0.133

24.63 (<0.001) 131 094,181 0.147 2.55(0.111)
1.80 1.26,2.57 0.325 10.50 (0.001)
113 062,203 0.065 0.15(0.694)
1.06  0.57,2.00 0.034 0.04 (0.850)
2.56 1.86,3.52 0518 33.50(<0.001)
3.72 2.43,5.69 0.724 23.44 (<0.001)
1.50 1.00,2.25 0.224
8.33 4.04,17.18 1.169 38.45 (<0.001)
2.17 1.02,4.65 0428
1.79 1.15,2.77 0.320 3.40 (0.034)
127 091,177 0.132
1.39 041,475 0.181 0.28 (0.600)
1.24 079,1.94 0.118 0.89(0.347)
1.00  1.00, 1.00 —0.000 0.70 (0.403)
1.04 063,1.70 0.020 0.02 (0.884)
1.07  0.77,1.50 0.038 0.17 (0.684)
080 0.38,1.68 -0.126 0.36 (0.551)
1.00  1.00, 1.00 0.000 1.37(0.242)

0.206
0.386

nearly doubles compared to that when they perceive
themselves as affluent. This aligns with the systematic
review findings that low financial status negatively affects
children and adolescents [39]. Lower income reduces
one’s ability to prevent illness, and income inequality
triggers harmful social comparison processes that impose
social hierarchies, leading to stress and mental vulnera-
bility [19]. Additionally, difficulties in a family’s economic
situation can be a source of worry that may cause anxiety
[40]. The findings from the SDoH framework and previ-
ous studies explain the observed relationship between

low economic status and GAD among culturally diverse
adolescents.

In our study, GAD was more prevalent when moth-
ers were middle school graduates or lower compared to
mothers who were university graduates or higher. This
strong association with maternal education is similar to
that reported in a previous study on parental education
and depression [41]. Park et al. noted that mothers have
a strong impact on their children’s mental health, as they
play a key role in child rearing and influence coping skills
[41]. Given that mothers are the primary caregivers in
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South Korea, GAD in culturally diverse adolescents may
be more affected by their mothers’ influence.

Our results suggest the importance of educational
interventions for mothers of culturally diverse adoles-
cents with GAD. This intervention could include infor-
mation on GAD and guidance for support services.
Education should be tailored as per the parents’ language
proficiency and cultural background. Although educa-
tional level is crucial in the SDoH framework [19], pre-
vious studies in South Korea have not examined the link
between parental education and GAD among adoles-
cents. Future research on the health of culturally diverse
adolescents should consider parental education as an
important variable.

The occurrence of GAD in girls was 1.9 times higher
than in boys. This supports the findings of Mohammadi
et al. and Jenkins et al. who reported a higher preva-
lence of GAD in female adolescents [16, 42]. Ethnically
diverse female adolescents may experience fear and anxi-
ety due to gender-based violence and discrimination in
school and society [42], highlighting the need for further
research on the specific background of anxiety among
culturally diverse female adolescents in South Korea.
Although it may be challenging for nurses to intervene or
change structural factors, they could serve as a means of
identifying culturally diverse adolescents who are more
vulnerable to GAD at an early stage.

The GAD was 2.56 times more prevalent in adolescents
with depressive mood than in those without depressive
mood. The prevalence of depressive mood among Korean
adolescents is high, at 30.9% [43], and Korean adolescents
with cultural diversity have been reported to experience
higher rates of depressive mood than monocultural ado-
lescents [44]. Based on prior research and our results,
interventions to reduce depressive mood in adolescents
with cultural diversity are important for preventing GAD.

Our study revealed that loneliness is associated with
GAD. As 82.8% of Korean multicultural families consist
of married immigrants, one parent may not be fluent in
Korean [4], and adolescents with cultural diversity may
face issues with limited bilingualism. Research suggests
that lack of linguistic and social skills can increase anxi-
ety mediated by loneliness [45]. This partially explains
the findings of this study. With only 2.5% of middle and
high school students belonging to multicultural back-
grounds [12], these adolescents may feel isolated because
of their minority status. Interventions to reduce loneli-
ness such as the use of peer helpers have been shown to
facilitate interactions with socially isolated children [46].
The implementation of peer assistance programs within
Korean schools has been found to effectively increase
multicultural acceptance [47]. Therefore, to reduce
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loneliness among culturally diverse adolescents, it is nec-
essary to decrease anxiety through various interventions,
as revealed in the existing research.

According to the Intolerance of Uncertainty Model,
individuals with GAD perceive uncertain or ambigu-
ous situations as stressful, leading to chronic worry and
subsequent anxiety [48]. Our study found that individu-
als with high stress levels had an 8.33 times higher risk of
developing GAD than those with low stress levels, which
was consistent with the model. As multicultural adoles-
cents experience significant stress from adapting to new
cultures in terms of attitudes, values, and behaviors [49],
implementing stress-reduction programs is crucial for
preventing GAD in this population. Feen-Calligan et al.
emphasized the reduction of stress and anxiety in refugees
and immigrant adolescents using photovoice techniques
as part of art therapy [50]. Based on these prior studies,
school nurses and community health professionals should
consider applying stress-reduction interventions to help
decrease GAD among culturally diverse adolescents.

Our study found that adolescents with cultural diversity
who perceived their health as poor had a 3.4 times higher
risk of developing GAD than those who perceived their
health as good. Research on adults has also shown that
poor perceived health status increases the risk of GAD,
which is consistent with our findings [51]. Perceiving one’s
health as poor can lead to increased fear and worry about
health issues, which may in turn elevate anxiety levels
[51]. Based on these results, providing education on easily
accessible resources for discussing and seeking help with
health concerns is essential for preventing GAD. School
nurses can serve as valuable and accessible resources to
provide support and interventions for students’ health
concerns [52]. School nurses can effectively assess the
health status of culturally diverse adolescents and imple-
ment appropriate measures to alleviate anxiety. In par-
ticular, in Korea, as education is compulsory up to middle
school, it is not difficult for multicultural adolescents to
meet school nurses. Additionally, they can guide students
with high GAD to community hospitals and agencies for
further counseling and assistance. Employing various
strategies to improve the subjective health status of cultur-
ally diverse adolescents is essential to reduce their anxiety.

Our study has some limitations. It primarily used data
from current school students, possibly overlooking out-of-
school youths who may display different anxiety patterns.
This may have subtly skewed our findings. Reliance on
self-reported data may also have introduced bias, although
future studies using objective measures and multiple
informant reports could improve the validity. Although
we adjusted for known confounders, such as economic
status and parental education, we could not eliminate the
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possibility of residual confounding from unmeasured fac-
tors, such as personal or family mental health history.
Future studies should include a broader range of variables
to address these issues. Although we integrated data from
over three years, our ability to determine causal relation-
ships between the identified factors and GAD was some-
what limited by the cross-sectional nature of the data from
each year. Longitudinal studies are needed to better eluci-
date the temporal dynamics and causal effects.

To the best of our knowledge, this is the first study in
South Korea to investigate the factors related to GAD in
adolescents from culturally diverse backgrounds. This
study is significant as it uncovers factors related to the
mental health of culturally diverse adolescents. Given their
mental health vulnerability, a discussion is required on
social support to prevent GAD with an emphasis on pay-
ing attention to this group. Therefore, qualitative and eth-
nographic studies are needed to explore the mechanisms
underlying GAD in culturally diverse adolescents. Addi-
tionally, research on the development of interventions to
reduce anxiety in culturally diverse adolescents is essential.

Conclusions

This study explored the prevalence of GAD and SDoH
that influence GAD among culturally diverse adolescents.
Key structural factors, such as economic status, mother’s
education level, and gender, and psychosocial factors,
such as suicidal ideation, depressive mood, loneliness,
perceived stress, and subjective health status, were iden-
tified as factors influencing GAD. These findings can aid
in the early screening and intervention of at-risk cultur-
ally diverse adolescents by providing information, educa-
tion, and support services. School and community nurses
should focus on implementing stress management pro-
grams to reduce anxiety in this population. Our results
were based on school students; however, the anxiety lev-
els of students who had dropped out may be higher than
those of enrolled students [53]. Hence, future research
should address the needs of out-of-school youths to
develop comprehensive support policies and programs
for all culturally diverse adolescents with GAD.
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