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Purpose: This study investigated the association between adolescent health behaviors (drinking, smoking, and drug use) and sexual inter-
course, as well as the moderating effects of economic status, cohabitation with parents, and school type, among adolescents in Korea,
Methods: Secondary data from the 16th Adolescent Health Behavior Survey (2020) were used. A total of 395 schools and 54,948 middle
and high school students participated in the study, Complex sample frequency analysis, the Rao-Scott test, and complex sample logistic re-
gression analyses were performed. Results: Sexual intercourse rates for men and women were 5.8% and 3.3%, respectively. Approximately
7.3% of high school students and 1.8% of middle school students reported having had sexual relations, Drinking (odds ratio [OR] = 3.15,
95% confidence interval [Cl] = 2.82~3.52), smoking (OR = 6.75, 95% CI = 5.90~7.71), and drug use (OR = 3.03, 95% Cl = 2.23~4.11) signifi-
cantly increased the risk of sexual intercourse. Economic status and school type had moderating effects on the association between drink-
ing and sexual intercourse. Conclusion: Adolescent drinking, smoking, and drug use are associated with a higher risk of sexual experience.
Thus, to reduce this risk, controlling alcohol consumption, smoking, and drug use is necessary. In addition, programs for healthy lifestyles
and sexual intercourse should be differentiated according to the school type and the economic conditions of the adolescents” households,
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INTRODUCTION

Sexual curiosity surges in adolescence because of physical
changes in secondary sexual characteristics and an increase
in sex hormones. The longing to feel new emotions through
romantic love or to attempt physical contact to achieve sen—
sual desire also increases during this period [1]. Conse—
quently, the longer gender norms are not clearly established,
the more likely it is that adolescents engage in impulsive
sexual intercourse [2].

Sexual intercourse during adolescence exposes individuals
to physical risks such as unplanned pregnancy and sexually

transmitted diseases (STDs) [3]. For example, 21 million

pregnancies were reported among adolescent girls aged 15 to
19 years in developing countries in 2016; nearly half (49%)
were unintentional (43% in Asia, 45% in Africa, and 74% in
Latin America and the Caribbean) [4]. In 2020, 410,000
young people (aged 10~24 y) were newly infected with HIV
(5]

Sex during adolescence can also be associated with en—
gagement in risky behaviors such as substance use, violence,
and risky sexual practices, which are common during this
period and cause significant public health concerns. Sexual
behavior acquired in adolescence has been reported to be a
predictor of substance use and antisocial behavior [6], risky

sexual behavior (e.g., having multiple sex partners), and ad—
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verse health outcomes (e.g., STDs, unintended pregnancy) in
adulthood [7].

Underage sex appears to be more prevalent in Asian
countries. For example, in Thailand, 17.9% of adolescents
had experienced sexual experiences, and 12.9% had sex be—
fore the age of 15 years in 2016 [8]. Male and female ado—
lescents aged 15 to 17 years had sexual experience, respec—
tively, in Shanghai (2.8%, 2.1%), Taipei (134%, 10.2%), and
Hanoi (04%, 0.1%) [9]. In South Korea, 59% of middle and
high school students stated that they had sexual experiences
[10]. This percentage has continued to increase over the
years.

Sexual experiences during adolescence may lead to sexual
intercourse as a result of engaging in deviant or antisocial
behaviors [6]. Various antecedent factors, such as drinking,
smoking, and drug use, act in complex ways [6,11]. Accord—
ing to previous studies, the risk of sexual experiences was
2.95 to 3.04 times higher in adolescents who drank regularly
than in those who did not [12,13]. The number of respon—
dents who said they drank before sexual intercourse was
high (33.6%~51%), and the majority reported engaging in
risky sex without contraception [14,15]. The rate of sexual
experience was significantly higher among adolescents who
responded that they smoked [11,16,17] or used drugs [6,11].
The state induced by alcohol and drugs cannot be judged as
a level of complete consciousness; thus, special management
is required to recognize alcohol and drug use as a risk factor
that may lead to misinterpreting another person's sexual ex—
pression or unwanted sexual intercourse [18,19].

During adolescence, young people are influenced by their
surrounding environment and learn to interact and develop
relationships [20]. Thus, from an ecological perspective, a
multifaceted approach that includes the impact of socio—en—
vironmental contexts is necessary [21,22]. For example, ad—
olescents are influenced by how their friends react to sex
[23,24]. Having friends of the opposite sex [25] or no close
friends of the same sex [26] can also significantly affect
their sexual experience. Adolescents sexual behavior is also
influenced by family characteristics; for example, individuals
who live with both parents have a higher likelihood of prac—

ticing sexual abstinence and protective sexual behavior [27].
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Being separated from parents for personal and situational
reasons, acquiring sexual information through the behavior
of family members, and the family’s economic level are fac—
tors reported to produce different results on sexual experi—
ence [26,28-30]. One’s educational environment also influ—
ences adolescents sexual behaviors; for instance, public
school students were more likely to have sexual intercourse
with and without condom use (odds ratio [OR] = 1.72 and
1.69, respectively) than to abstain from sexual intercourse
[31]. Some studies have examined the moderating effects of
sexual behavior in adolescents. For example, peer acceptance
of early sex predicts more risky sexual behavior. On the one
hand, this was only true for adolescents whose mothers en—
gaged in high levels of psychological control; in addition, it
was true only for girls, suggesting that maternal psychologi—
cal control moderated the association between peer attitudes
and sexual experience [32]. On the other hand, the relation—
ship between parental overprotection and sexual experience
is stronger for male than for female adolescents and is mod—
erated by gender [33]. Most previous studies have focused on
the risk and influencing factors of adolescent sexual experi—
ence [24-26], and some have analyzed mediating effects [34].
The results showed that controlled consumption strategies
moderated the effects of alcohol consumption on risky sexual
behaviors [32].

Considering the complexity of understanding adolescent
behavior, the effects of unhealthy behaviors among adoles—
cents, such as drinking, smoking, and drug use, on sexual
experience may differ depending on family characteristics or
school type [26—28,31]. Alcohol consumption, smoking, and
drug use are impacted by family and school characteristics,
which in turn affect sexual experience [35-38]. However,
only a few studies [35,38] on the moderating effect of ado—
lescent behaviors have derived additional meaningful results
from the study of adolescent sexual experience. Therefore,
this study investigated the effects of adolescent health be—
haviors (drinking, smoking, and drug use) on sexual inter—
course and analyzed whether the family’s economic status,
cohabitation with parents, and school type moderated the ef—
fects.

The results of this study can inform school-based adoles—
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cent sexual health education programs to promote sexual
health among adolescents. In addition, it can help control un—
healthy behaviors to prevent the risk of sexual experiences
by developing tailored programs according to family charac—

teristics and school types.

METHODS
1. Theoretical framework

The social—-ecological model considers five levels of human
development and health behaviors: intrapersonal (e.g., atti—
tudes), interpersonal (e.g., family, peers), institutional (ie.,
organizations), community (e.g., neighborhood, culture), and
policy [21,22]. The model has been widely used in research
to understand adolescent sexuality in the ecological context
of individuals, peers, families, parents, schools, and commu-—
nities [39,40]. Based on the social-ecological model, in this
study, adolescents’ intrapersonal characteristics included
gender, age, academic performance, alcohol consumption,
smoking, and drug use. The interpersonal characteristics of
the home environment factors included parental education
level, economic level, and residence status (whether they
were living with parents). Finally, school type was included

as an institutional influence.
2. Study design

This secondary data analysis employed the 16th Adoles—
cent Health Behavior Survey (2020), which was conducted
directly by the Ministry of Education, the Ministry of Health
and Welfare, and the Korea Centers for Disease Control and
Prevention (KCDC) (approval number:117058).

3. Study data and participants

Data from the 16th Adolescent Health Behavior Survey
(2020) were used in accordance with the regulations on dis—
closure procedures for raw data from the KCDC. The Ado—
lescent Health Behavior Survey is an anonymous, self-re—
ported online survey distributed to middle and high school
students in Korea to identify health behaviors such as smok-
ing, drinking, obesity, eating habits, and physical activity.

Data from middle and high schools nationwide (as of April
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2019) were used in the sampling design of the 16th Adoles—
cent Health Behavior Survey (2020). Stratified cluster ran—
dom sampling was utilized for sampling; the primary and the
secondary sampling units were a school and a class, respec—
tively. For the primary extraction, a sample school was se—
lected using permanent random number sampling for each
layer. For secondary extraction, one class was randomly se—
lected from each grade of the selected sample school. A na—
tionwide survey was conducted with 57,925 students from
800 schools (400 middle and 400 high schools). Due to the
COVID-19 outbreak, the teachers tasked with investigation
support were overburdened with work, and computer labs
were unavailable. This reduced the total number of schools
to 793 (398 middle and 395 high schools). Therefore, only
54,948 students participated (participation rate = 94.9%) in
the study:.

4. Variable measurements

1) Sexual intercourse
Sexual intercourse was measured via the answer to the
question, “Have you ever had sex?” to which participants

could respond either “yes” or “no.

2) Drinking, smoking, and drug use

Drinking was classified as “yes” if the participant had
drunk more than one alcoholic beverage in the previous 30
days and “no” if they had never consumed alcohol or had not
drunk more than one alcoholic beverage in the past 30 days.
Smoking was classified as “yes” if participants smoked even
one cigarette in the last 30 days or multiple days in a month
and as “no” if they had never smoked before or had smoked
only one cigarette in the last 30 days. Cigarettes included all
types of cigarettes, for example, liquid e—cigarettes and va—
por e—cigarettes. Lastly, for drug use behavior, the raw data
were used as they included the “no” and “yes” responses to
the question, “Are there any drugs or substances that you
have habitually used so far, aside from those for therapeutic

purposes?”

3) Participant characteristics

Based on Kim et al’s previous study [41], the participants
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were asked to provide their gender, school type, father’s ed—
ucation level, mother’s education level, and academic perfor—
mance. Gender was divided into “man” and “woman,” and
school type was divided into “middle school” and “high
school.” Based on Pyo et al’s previous study [42], the educa—
tion levels of the fathers and the mothers were reclassified
as “high school graduate or lower,” “university graduate or
higher,” “other (dont know, none),” and “refusal to respond.”
For academic performance, “high” and “high-middle” were

” o«

reclassified as “high,” “low—middle,” and “low” as possible
responses to the question, “How has your academic perfor—
mance been in the last 12 months?”

Family and school characteristics, economic status, resi—
dence status (living with or without parents), and school type
were also considered. Based on previous studies, economic
status was dichotomized [43]; “high,” “high-middle,” and
“middle” were reclassified as “high,” and “low—middle” and
“low” were reclassified as “low” in response to the question
of “What is the economic status of your household?” The
question on “Cohabitation with parent/s” asked if participants
were currently living with at least one of their parents. The

” o«

school types were divided into “‘coed,” “all-girls,” and “all-

boys.”
5. Data analysis

The Adolescent Health Behavior Survey used a complex
sampling design method. Therefore, we followed the data
analysis guidelines for the complex sample design of the
KCDC. The complex sample design elements were the strata,
cluster, weight (W), and finite population correction factor.
The detailed statistical analysis method is as follows:

First, unweighted frequencies and weighted percentages
were calculated through complex sample frequency analysis
to identify individual, family, and school characteristics and
health behaviors. Second, the Rao-Scott test was conducted
using a cross—sample cross—analysis to identify differences
in sexual intercourse according to individual, family, and
school characteristics and health behaviors. Third, a com—
plex—sample logistic regression analysis was performed to
understand the moderating effect of family and school char—

acteristics on the effects of adolescent health behaviors on
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sexual intercourse. The moderation effect was analyzed with
logistic regression using interaction terms (e.g., drinking x eco—
nomic status, smoking % school type, drug use % cohabitation
with parents). Interactions are specified in the logistic re—
gression as below, including coefficients for the predictors
(drinking and economic status) and the response regarding
sexual experience. If the interaction coefficient f3; is signifi—
cant, the association between X and the probability that Y = 1

depends on the values of Z indicates a moderating effect [44].

Y=a+pX+pZ+pXL

Both IBM SPSS statistics 270 (IBM Corp., Armonk, NY,
USA) and EasyFlow Statistics macro [45] were used for the

data analysis, and the significance level was set at 5%.
6. Ethical considerations

The need for an Institutional Review Board (IRB) review
was waived by the Jeonbuk National University IRB commit—
tee (No. IRB FILE 2022—-03-007).

RESULTS
1. Participant characteristics and sexual intercourse

In total, 54,948 students participated in the 2020 survey
(man: 51.9%, woman: 48.1%). Approximately 49.6% were in
middle school, and 504% were in high school. Regarding the
father's education level, 42.9% had the highest level of edu—
cation with a college degree or higher. Likewise, 41.8% of
the mothers had a college degree or higher. However, 22.3%
of the respondents refused to answer questions about their
family members. Regarding academic performance, 67.0%
and 33.0% reported high and low grades, respectively. Ap—
proximately 874% reported having a high economic status,
whereas 12.6% stated that it was low. In addition, 76.3%
lived with their parents, and 14% did not. Regarding school
type, the majority attended coed institutions (66.5%), fol—
lowed by all-boys schools (17.3%) and all-girls schools
(16.2%). In terms of health behaviors, 10.7% engaged in ha—
bitual drinking, 4.8% smoked, and 0.8% habitually used

drugs (excluding those for therapeutic purposes). In total,
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4.6% of the adolescents had sexual experiences (see Table 1).

2. Differences in sexual intercourse according to
participants’ characteristics and health behaviors

The sexual intercourse rate was 5.8% for male adoles—
cents, which was higher than their female counterparts
(3.3%). It was 7.3% for high—school students, which was
higher than that for middle—school students (1.8%). The rate
of sexual experience was relatively high when the father had
a lower than high—school educational level or when the par—

ticipant refused to respond. Similar results were found for

503

mothers’ education levels. Those with low—intermediate aca—
demic achievement accounted for 6.3%, compared to those
with intermediate—high grades or higher (3.7%). The rate of
sexual experience was higher in those with the economic
status of middle or lower (7.1%) than in those with a middle
or high income (4.2%). The rate was 11.8% for those who
did not live with their parents, which was significantly higher
than that for those who lived with their parents (3.9%).

The sexual experience rate for students in all-boys schools
was 6.8%, which was relatively higher than those attending

all-girls (3.5%) and coed (4.2%) schools. The sexual experi—

Table 1. The differences of sexual intercourse by characteristics (N = 54,948)
Sexual intercourse
Total
Characteristics Categories Yes No F* (p)
n (%) n (%) n (%)

Gender Man 28,353 (51.9) 1,616 (5.8) 26,737 (94.2) 117.575 (< .001)
Woman 26,595 (48.1) 871 (3.3) 25,724 (96.7)

School grade Middle school 28,961 (49.6) 554 (1.8) 28,407 (98.2) 732.270 (< .001)
High school 25,987 (50.4) 1,933 (7.3) 24,054 (92.7)

Father's educational level < High school 10,077 (17.4) 549 (5.6) 9,528 (94.4) 60.594 (< .001)
> College 22,638 (42.9) 794 (3.5) 21,844 (96.5)
Ect. (unkown, no parent) 10,282 (17.5) 371 (3.6) 9,911 (96.4)
Refusal to answer 11,951 (22.3) 773 (6.5) 11,178 (93.5)

Mother's educational level < High school 11,656 (20.5) 596 (5.3) 11,060 (94.7) 57.804 (< .001)
> College 22,207 (41.8) 784 (3.5) 21,423 (96.5)
Ect. (unkown, no parent) 9,134 (15.5) 334 (3.7) 8,800 (96.3)
Refusal to answer 11,951 (22.3) 773 (6.5) 11,178 (93.5)

Academic achievement High 36,731 (67.0) 1,353 (3.7) 35,378 (96.3) 180.954 (< .001)
Low 18,217 (33.0) 1,134 (6.3) 17,083 (93.7)

Economic status High 47,736 (87.4) 1,984 (4.2) 45,752 (95.8) 108.718 (< .001)
Low 7,212 (12.6) 503 (7.1) 6,709 (92.9)

Cohabitation with parent Yes 42,094 (76.3) 1,608 (3.9) 40,486 (96.1) 118.317 (< .001)
No 903 (1.4) 106 (11.8) 797 (88.2)
Refusal to answer 11,951 (22.3) 773 (6.5) 11,178 (93.5)

School type Coed 36,531 (66.5) 1,596 (4.2) 34,935 (95.8) 29.594 (< .001)
All-girls 9,079 (16.2) 302 (3.5) 8,777 (96.5)
All-boys 9,338 (17.3) 589 (6.8) 8,749 (93.2)

Drinking Yes 5,892 (10.7) 1,123 (19.4) 4,769 (80.6) 3,090.050 (< .001)
No 49,056 (89.3) 1,364 (2.8) 47,692 (97.2)

Smoking Yes 2,688 (4.8) 928 (35.2) 1,760 (64.8) 4,791.353 (< .001)
No 52,260 (95.2) 1,559 (3.0) 50,701 (97.0)

Drug use Yes 405 (0.8) 82 (20.1) 323 (79.9) 245.965 (< .001)
No 54,543 (99.2) 2,405 (4.4) 52,138 (95.6)

Total 54,948 (100.0) 2,487 (4.6) 52,461 (95.4)

*Unweighted frequency (weighted %). "Rao—Scott test.
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ence rate of adolescents who habitually drank alcohol was
19.4%, which was very high compared with that of non—
drinkers (2.8%). The sexual intercourse rate for those who
habitually smoked was 35.2%, significantly higher compared

to that of non—smokers (3.0%). The sexual intercourse rate of

Lee, Eunmi - Yang, Youngran
adolescents who habitually used drugs was 20.1%, signifi—
cantly higher than that of non—drug users (44%) (see Table 1).

3. Main and moderating effects

Table 2 presents the main (Models 1 and 2) and moderat—

Table 2. Logistic regression model of sexual intercourse (N = 54,948)
Model 1 Model 2 Model 3
Characteristics Categories
OR 95% ClI  p-value  OR 95% Cl  p-value  OR 95% Cl  p-value
Gender Man 141 1.27~1.57 <.001 1.34 1.19~1.52 <.001 133 1.17~151 <.001
School grade High school 2.69 240~3.01 <.001T 262 2.33~294 <.001 2.60 2.32~292 <.001
Father's educational level  <High school 117 1.01~1.35 .13 114 0.98~1.32 .186 113 0.97~1.31 247
Ect. (unkown, no parent)  1.07 0.89~1.29 1.02 0.85~1.22 1.02 0.85~1.22
Refusal to answer 1.33  1.17~1.52 133 1.17~1.51 141 1.22~1.64
Mother's educational <High school 1.09 0.95~1.25 379 1.08 0.94~1.24 180 1.07 0.93~1.23 191
level Ect. (unkown, no parent)  0.98 0.81~1.19 0.90 0.74~1.09 0.89 0.74~1.08
Refusal to answer 1.00 1.00 1.00
Academic achievement Low 1.07 097~1.19 162 1.05 0.95~1.17 332 1.05 0.95~1.16 .356
Drinking Yes 3.18 2.84~3.56 <.001 3.15 2.82~3.52 <.001 2.78 2.19~3.53 <.001
Smoking Yes 6.77 593~7.74 <.001 6.75 5.90~7.71 <.001 6.34 4.85~8.27 <.001
Drug use Yes 3.24 2.40~436 <.001 3.03 223~4.11 <.001 242 1.33~4.38 .001
Economic status Low 125  1.11~1.41 <.001 139 1.19~1.61 124
Cohabitation with parent No 244 1.88~3.16 <.001 279 2.02~3.84 .235
Refusal to answer 1.00 1.00
School type Coed 0.92 0.81~1.05 366 0.80 0.69~0.94 975
All-girls 0.86 0.69~1.08 0.68 0.53~0.88
Interaction Drinking = Yes x Economic status = Low 0.71 0.56~0.92 .008
Drinking = Yes x Cohabitation with parent = No 093 0.50~1.72 .768
Drinking = Yes x Cohabitation with parent = Refusal 091 0.71~1.18
to answer
Drinking = Yes x School type = Coed 129 1.00~1.68 .032
Drinking = Yes x School type = Women only 1.62 1.10~2.38
Smoking = Yes x Economic status = Low 1.10  0.84~1.43 485
Smoking = Yes x Cohabitation with parent = No 0.82 0.41~1.61 .502
Smoking = Yes x Cohabitation with parent = Refusal 0.86 0.67~1.12
to answer
Smoking = Yes x School type = Coed 113  0.85~1.51 519
Smoking = Yes x School type = Women only 126 0.83~1.90
Drug use = Yes x Economic status = Low 1.17 0.56~2.43 .681
Drug use = Yes x Cohabitation with parent = No 0.36 0.10~1.35 .089
Drug use = Yes x Cohabitation with parent = Refusal 1.55 0.84~2.84
to answer
Drug use = Yes x School type = Coed 1.15 0.58~2.27 919
Drug use = Yes x School type = Women only 117  0.41~3.35
McFadden R? 0.196 0.199 0.200

Wald %2 (o)
AWald y?

3,756.42 (< .001)

3,820.06 (< .001)
63.64 (< .001)

4,122.24 (< .001)
302.18 (< .001)

Cl = Confidence interval; OR = Odds ratio.
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ing (Model 3) effects. Model 1 was statistically significant for
gender, school grade, drinking, smoking, and drug use. The
explanatory power of the model was 19.6% (McFadden
R? = 0.196). The risk of sexual experience was 141 times
higher among male than female adolescents (95% confidence
interval [CI] = 1.27~1.57) and 2.69 times higher among high
school students than among middle school students (95%
CI =240~3.01). It was 3.18 times higher among habitual
drinkers (95% CI = 2.84~3.56) than among non—drinkers,
and habitual smokers were 6.77 times (95% CI = 5.93~774)
more likely to have sexual experience than non—smokers.
Meanwhile, the habitual drug users sexual intercourse rate
was 3.24 times (95% CI = 2.40~4.36) higher than that of
non—drug users.

In Model 2, the control variables of family and school
characteristics were added and found to be statistically sig—
nificant in terms of gender, academic grade, drinking, smok—
ing, drug use, economic status, and cohabitation with par—
ents. The explanatory power of the model was 19.9% (Mc—
Fadden R* = 0.199), which increased significantly by 0.3%
compared with Model 1 (AWald y* = 63.64, p<.001). The risk
of sexual experience was 1.25 times (95% CI = 1.11~141)
higher for those with a low—intermediate economic status than
for those with intermediate—high grades or high economic
status. Moreover, it was 244 times higher among students
who did not live with their parents or refused to respond than
when at least one of their parents lived with them (95%
CI = 1.88~3.16). However, school type was not significant.

Model 3 shows the results of the examination of the mod—
erating effects of economic status, cohabitation with parents,
and school type on the association between drinking, smok—
ing, drug use, and sexual intercourse. This was found to be
statistically significant for the following interaction terms:
drinking and school type. The explanatory power of the
model was 200% (McFadden R? = 0.200), demonstrating a
significant 0.1% increase compared with that of Model 2
(AWald y* = 302.18, p<.001). The risk of sexual experience
was 0.71 times lower when habitual drinking was combined
with low economic status (95% CI = 0.56~0.92). For students
of co—educational institutions and all-girls schools who drank

habitually, the risk of sexual experience was 1.29 times and
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1.62 times higher than that of the students attending all-boys
schools, respectively (95% CI = 1.00~1.68, 95% CI = 1.10~
2.38).

DISCUSSION

Based on the ecological theory, this study investigated the
effects of adolescent health behaviors (drinking, smoking,
and drug use) on sexual intercourse using data from the 16th
Adolescent Health Behavior Survey (2020). In addition,
whether the family’s economic status, living with parents,
and school type moderated these effects was also examined.

In this study, the sexual experience rate was 4.6%, which
is lower than the 2019 study (5.9%), differing from the find—
ings of the studies in Costa Rica (18.1%) and Russia (21.7%)
[3,46], likely due to differences in socio—cultural norms and
environments between countries and adolescents’ varying
open—mindedness regarding sexual experiences. The lower
sexual experience rate compared to the previous year's re—
search could also be due to having fewer opportunities to
contact those of the opposite sex. However, it remains un—
known whether the rate dropped because of the COVID-19
pandemic or improved consciousness through high—quality
sex education. Subsequently, this remains a topic for future
research.

The results for the first model’s sex experience rate were
significantly higher when male students attended high school
and habitually drank, smoked or used drugs. According to
previous studies on gender, male adolescents have a high rate
of sexual experience [9,42]. Likewise, in this study, male
students had a greater sexual experience than female stu—
dents. This is possibly the result of reflecting the differences
in perceptions of gender norms [47], namely that male stu—
dents have higher acceptance of and openness to sexual de—
sires than female students. High school students had more
sexual experience than middle school students, which re—
flects the results of previous studies [3,25] that found higher
sexual experience due to the increase in influences of peer
groups and network utilization as age increases. Measuring
the levels of seeking sexual sensation, interest in sex, and

pornography consumption would help establish a healthy at—
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titude toward sex by providing health education customized
to adolescents’ gender and age.

In this study, habitual drinking was found to be a factor
that increased the sexual experience rate by 3.18 times,
confirming the results of prior studies [11,17,46] that drink—
ing significantly increases the sexual experience of adoles—
cents by 1.21 to 11.3 times. In addition, smoking and drug
use in this study increased the sexual experience rate 6.77
times and 3.24 times, respectively, which is in line with the
findings of previous studies [12,13,48]. Health teachers can
reduce the risk of sexual experiences for students by peri—
odically monitoring the latter’s drinking, smoking, and drug
use, identifying cases of addiction and referring them to
specialized institutions such as addiction prevention centers.

The adolescent participants drinking and smoking habits
strongly correlated with their current family members’
drinking and smoking habits. If there are alcohol consumers
among family members, the risk of drinking increases 6.23
times, and in the case of smokers, the smoking rate of ado—
lescents increases 507 times [18]. Therefore, family mem—
bers should be aware that children can imitate and learn
their behavior. Likewise, communities and schools should
provide periodic education to prevent adolescents from en—
gaging in prohibited behaviors at home. In addition, to mini—
mize the negative effects of individuals who are sensitive to
friend/peer group influences [23,24], communities and
schools should form connections, both in and out of school. In
particular, academies and study cafes, where adolescents are
frequently concentrated, can display posters that realistically
express the negative effects of drinking, smoking, and sub—
stance abuse on adolescence, which can be confirmed
through social networking service (SNS) links. Guaranteed
telephone services, not restricted by time and space and re—
al-time counseling using SNS will be a practical alternative
to minimize the negative impacts of adolescence.

Additionally, in Model 2, the risk of sexual experience was
244 times higher when adolescents did not live with their
parents or refused to respond compared to when at least one
parent lived with them. This is in line with Wijayanti et al’s
findings [49], which show that if parents fail to play a sound

role with a preventive attitude toward their children's sexual
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behavior, the risk of sexual behavior increases by 2.87 times.
Moreover, a study [29] in the same context showed that
changes in family dynamics due to divorce or bereavement
have a significant effect on adolescents sexual experiences.
However, there was no statistically significant difference in
the final model, to which additional interaction terms for
family and school characteristics were added. Previous stud—
ies have found that the risk rate of sexual experience can be
significantly reduced when parents monitor their children’s
daily lives while significantly controlling their activities [31]
and communicating openly about sex while forming intimate
bonds with their children [26,29]. Therefore, in this study,
we considered that significant results were not derived from
the final model because they could not reflect the qualitative
factors of these interactions but only the structure of the
family, thus, highlighting the need for in—depth qualitative
studies in the future.

In Model 2, sexual experience was found to be 1.25 times
higher for those with low to medium economic levels, which
is consistent with the findings of previous studies [30,48]
that sexual experience increases as income level decreases.
Families with stable financial structures have more opportu—
nities to provide quality education to their children [43];
therefore, the risk of sexual experience is presumed to be
relatively low. To combat sexual health disadvantages in ad—
olescents arising from a family’s economic vulnerability, it is
necessary to assess the family's financial situation, par—
ent—child communication, and parents’ monitoring of their
children, thereby, providing appropriate education and coun—
seling for adolescents.

The results for the final model showed that it had a mod-
erating influence on the combined effect of low economic
status and habitual drinking. The influence of drinking on
adolescents from families with good economic conditions was
greater compared to the same on those from low—income
families. Therefore, it is necessary to consider the differ—
ences in drinking and sexual experiences according to
household income levels to reduce the risk factors for ado—
lescent sexual experiences. Most previous studies analyzed
only the risk rate of sexual experience according to economic

level and did not study the moderating effect of drinking;
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therefore, there are limitations in a direct comparative anal—-
ysis. In future studies, it will be necessary to analyze the
factors of parents' monitoring level according to income level
or how to change the sexual autonomy and self-esteem of
adolescents according to their economic level.

The results for the final model showed that it had a mod-
erating effect on the influence of the sexual experience of
those who habitually drink alcohol among students at all-
girls schools and was 1.62 times higher than that of the stu—
dents at all-boys schools. This is in line with a study of a
12—month follow—up of sexual experiences showing that the
sexual experience rate increases in female students (2.54
times) and male students (1.91 times) under the age of 16
years when they drink alcohol excessively [12]. In addition,
in the case of frequent alcohol consumption, the risk of sex—
ual experience of male students increased 2.2 times, while
that of female students increased 3.1 times [16]. A study in—
vestigating alcohol consumption showed that the risk of sex—
ual experience increased by 2.81 times and 7.27 times in
male and female students, respectively [15]. In another study,
524% of female students who had sexual experiences re—
ported drinking before sexual intercourse, and 9.5% reported
that they always drank alcohol [25]. In particular, female
students who blacked out due to excessive drinking had a
5.33 times higher risk of unsafe and unplanned sexual be—
havior and a 3.62 times higher response rate for regretting
sexual activity [18], and 35.2% of women who experienced
early sexual experiences between the ages of 15 and 17 said
they had consumed alcohol [48]. Similarly, drinking signifi—
cantly affects not only early sexual experiences but also
risky sexual relationships without contraception, thereby, in—
creasing the risk of pregnancy and STDs. In the case of
women, it has been reported that when they drank alcohol,
they had a lower ability to express their desire to cease en—
gagement in sexual activity; hence, they could be more eas—
ily exposed to the risk of impulsive sexual activity. The
unique classification system of middle and high schools in
Korea, which classifies girls and boys by sex, made it possi—
ble to efficiently reflect meaningful interactions between the
same sexes in the research results. This further proves that

girls who habitually drink are more vulnerable to the nega—
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tive effects of drinking than boys. Therefore, efforts must be
made to introduce sex—differentiated alcohol consumption and

sex education programs.
Study strengths, limitations, and future research

The first strength of this study is the use of data from the
Adolescent Health Behavior Survey, which can represent
Korean adolescents on sensitive topics such as sexual inter—
course. The second is modeling according to the ecology
theory, reflecting individual, family, and school influences,
and the last one is understanding the moderating effects to
provide evidence for health behavior interventions that can
be more specialized for student groups, for example, by
school type or student economic status. However, the study
has limitations; for example, it is not possible to control for
various variables that can impact adolescent sexual experi—
ence (e.g., pornography use, peer influence, parental moni—
toring), which should be researched in future. The use of
condoms during sex and the total number of sex partners
can also be added to the survey as risk factors for sexual
behavior that highly affect STD infection and teen pregnan—
cies. Multi-level analysis can be used to investigate the com—
bined influence of individual and community characteristics
on the sexual behavior of adolescents. Health Outcome and
Determinants of Community is an open resource database
integrated with statistics from 69 national institutes, includ—
ing physical, environmental, cultural, social, and demographic
characteristics that affect the health of the community
(https://chs kdca.go kr/chs/recsRoom/dataBaseMain.do). It is
possible to investigate the community—related factors of ado—
lescents’ sexual behavior through multi-level analysis using
community—level variables in this database, such as the
number of major crimes per 1,000 people, the number of
pubs, the number of establishments selling tobacco, and the

ratio of male to female household heads.

CONCLUSION

This study was conducted to investigate the association
between adolescent health behaviors (drinking, smoking, and

drug use) and sexual intercourse and the moderating effects
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of economic status, cohabitation with parents, and school
type among adolescents in Korea.

Adolescents unhealthy behaviors, drinking, smoking, and
drug use were found to be associated with a high percentage
of sexual intercourse, and the effect was moderated by eco—
nomic level and school type in the association between
drinking and sexual intercourse. Therefore, to efficiently re—
duce the risk of sexual experiences, programs catered for
adolescents should focus on healthy lifestyle interventions. In
addition, for those who habitually drink, customized sex ed—
ucation should be provided according to the school type and
economic status. In the future, we suggest repeating the
study on the moderating effect of habitual drinking behavior
on female and male students while targeting coed schools to
generalize the results. Vivid experiences and dynamics can
be understood through qualitative research on the effects of

drinking on sexual experiences in coed and all-girls schools.
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