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sud-coréens: mettre l’accent sur la structure familiale et le statut
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Abstract
Objective: To examine the association between the level of Internet addiction and suicidal ideation and suicide attempts in
South Korean adolescents, focusing on the roles of family structure and household economic status.

Methods: Data from 221 265 middle and high school students taken from the 2008–2010 Korea Youth Risk Behavior
Web-based Survey were used in this study. To identify factors associated with suicidal ideation/attempts, multiple logistic
regression analysis was performed. The level of Internet use was measured using the simplified Korean Internet Addiction
Self-assessment Tool.

Results: Compared with mild users of the Internet, high-risk users and potential-risk users were more likely to report suicidal
ideation (nonuser, odds ratio [OR] 1.10, 95% confidence interval [CI] 1.05 to 1.15; potential risk, OR 1.49, 95% CI: 1.36 to
1.63; high risk OR 1.94, 95% CI 1.79 to 2.10) or attempts (nonuser, OR 1.33, 95% CI 1.25 to 1.42; potential risk, OR 1.20, 95%
CI 1.04 to 1.38; high risk, OR 1.91, 95% CI 1.71 to 2.14). The nonuser group also had a slightly higher risk of suicidal ideation/
attempts compared with mild users. This association appeared to vary by perceived economic status and family structure.

Conclusions: Our study suggests that it is important to attend to adolescents who are at high risk for Internet addiction,
especially when they do not have parents, have stepparents, or perceive their economic status as either very low or very high.

Abrégé
Objectif : Examiner l’association du taux de dépendance à Internet avec l’idéation suicidaire et les tentatives de suicide chez
les adolescents sud-coréens, en mettant l’accent sur les rôles de la structure familiale et du statut économique du ménage.

Méthodes : Les données de 221 265 élèves de l’école intermédiaire et secondaire, tirées de l’enquête en ligne de 2008–2010
sur le comportement à risque des jeunes coréens (KYRBWS) ont servi à cette étude. Pour identifier les facteurs associés à
l’idéation suicidaire et aux tentatives de suicide, une analyse de régression logistique multiple a été effectuée. Le taux
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d’utilisation d’Internet a été mesuré à l’aide de l’instrument coréen simplifié d’auto-évaluation de la dépendance à Internet
(échelle KS).

Résultats : Comparativement aux utilisateurs modérés d’Internet, les utilisateurs « à risque élevé » et « à risque potentiel »
étaient plus susceptibles de déclarer une idéation suicidaire (non-utilisateur, RC ¼ 1,10; IC à 95% 1,05 à 1,15; « à risque
potentiel », RC ¼ 1,49; IC à 95% 1,36 à 1,63; « à risque élevé », RC ¼ 1,94; IC à 95% 1,79 à 2,10) ou des tentatives de suicide
(non-utilisateur, RC¼ 1,33; IC à 95% 1,25 à 1,42; « à risque potentiel », RC¼ 1,20; IC à 95% 1,04 à 1,38; « à risque élevé », RC
¼ 1,91; IC à 95% 1,71 à 2,14). Le groupe des non-utilisateurs avait aussi un risque légèrement plus élevé d’idéation suicidaire et
de tentatives de suicide que les utilisateurs modérés. Cette association semblait varier selon la structure familiale et le statut
économique perçus.

Conclusions : Notre étude suggère qu’il est important de s’occuper des adolescents qui sont à risque élevé de dépendance à
Internet, surtout quand ils n’ont pas de parents, qu’ils ont des beaux-parents, ou qu’ils perçoivent leur statut économique
comme étant très faible ou très élevé.
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Clinical Implications

� The unique feature of this study is that it differentiates

between Internet nonuser and Internet user groups.

� The analyses indicated that associations between the

level of Internet use and suicidal ideation/attempts

were statistically significant influences of economic

status and family structure; interestingly, the J-shaped

trends were shown.

� To clarify the levels at which Internet use relieves

stress and at which it does not, precise measurement

strategies should be developed, and additional

research linking these features to suicidality is

needed.

Limitations

� The study used cross-sectional data, which precludes

inferences regarding causal relationships.

� The study subjects may have underreported or over-

reported personal characteristics in a socially accep-

table manner.

� Since the survey was taken at school, a selection bias

may exist.

Suicide is a worldwide health issue. In South Korea, 38.7

people commit suicide every day on average. South Korea’s

suicide rate is the highest among the Organization for Eco-

nomic Co-operation and Development (OECD) countries.1

The suicide attempt rate in South Korea was 26.0 per 100 000

in 2010, but it rapidly increased to 31.7 per 100 000 in 2011.

In 2012, the rate decreased to 28.1 per 100 000 but remained

the highest suicide attempt rate worldwide.2,3 Furthermore,

since 2010, the primary cause of death among South Korean

adolescents has been suicide, making it a major social

issue.2,4

Internet use is recognized as an essential part of mod-

ern life. Adolescents have embraced the Internet as a tool

that provides diverse opportunities for communication,

education, and entertainment.5 Internet use has increased

dramatically globally, with the number of Internet users

worldwide reaching more than 2.9 billion in 2014.6 South

Korea is the most highly digitalized country among

OECD nations. In 2014, 81.6% of the population used

the Internet.7 After a series of crimes and deaths related

to Internet addiction, the South Korean government

recognized Internet addiction as a social and public health

problem. Therefore, the government developed the Kor-

ean Internet Addiction Self-assessment Tool (KS scale)

and distributed it to schools for use in screening for

addicted Internet users.8

Intentionally killing oneself can indicate not only a per-

sonal crisis but also deterioration of the social context in

which an individual lives.9 In particular, the family unit is

one of the most important factors contributing to adoles-

cents’ emotional well-being. Adolescents who live in dys-

functional family structures and those whose families are not

emotionally supportive are more likely to be socially mal-

adjusted and to show self-destructive behaviors such as sui-

cide10-15 and depression.14,15 Both economic status and

family structure are associated with deviant behaviors in

adolescents.16,17 Case and empirical studies of Internet

addiction have shown that it has adverse effects on the indi-

vidual’s psychological well-being,18-20 social engage-

ment,21,22 self-esteem,21,23 family relationships,21,24 and

marital relationships.21

Speculation in the media often links suicide ideation/

attempts to the Internet. However, few studies have

examined the association between Internet addiction and

suicidal ideation/attempts, and the few that have

addressed this topic have used small sample sizes.25-27

To our knowledge, there are no other previous studies

comparing an Internet user group and a nonuser group.

Our interest in this study lies in how the suicidal ideation/

244 The Canadian Journal of Psychiatry 61(4)



attempts in Internet addiction group are affected by ado-

lescents’ social context: family structure and household

status. Thus, this study used a nationally representative

sample to examine the effects of Internet use on adoles-

cent suicidal ideation and suicide attempts, comparing an

Internet user group to a nonuser group and focusing on

the impact of family structure and perceived household

economic status. Specifically, the aim was to identify

adolescents at high suicidal risk and to use this informa-

tion for suicide prevention.

Methods

Source of Data

This study used data from the 2008–2010 Korea Youth

Risk Behavior Web-based Survey (KYRBWS). The

KYRBWS is a cross-sectional survey that has been con-

ducted annually since 2005 by the Korea Centers for Dis-

ease Control and Prevention (KCDC) to monitor South

Korean health-related behavior among adolescents. A stra-

tified multistage cluster-sampling design was used to

obtain a nationally representative sample of middle and

high school adolescents for the survey. The survey’s target

population is 7th- to 12th-grade adolescents in South

Korea. It includes a number of questions (131 questions

in 2008, 129 in 2009, and 128 in 2010) assessing demo-

graphic characteristics and 14 areas of health-risk beha-

viors, including cigarette smoking, alcohol consumption,

obesity, physical activity, eating habits, injury prevention,

sexual behaviors, mental health, oral health, allergic dis-

orders, personal hygiene, Internet addiction, drug abuse,

and health equity.

A total of 223 532 adolescents (75 238 in 2008, 75 066

in 2009, and 73 238 in 2010) have completed the survey.

The overall response rate was 95.1% in 2008, 97.6% in

2009, and 97.7% in 2010. Any respondents who did not

give their age (n ¼ 2276) or who had only a mother and

did not live with her (n ¼ 1) were excluded from the

study. A total of 221 265 eligible participants (74 451

in 2008, 74 192 in 2009, and 72 622 in 2010) were

included in the analysis. The KYRBWS was approved

by the KCDC Institutional Review Board, and all parti-

cipants provided written informed consent (2014-06EXP-

02-P-A).

Assessment and Measurement of Variables

The outcome variables, suicidal ideation and suicide

attempts, were assessed through responses to 2 questions:

‘‘In the last 12 months, have you ever seriously considered

suicide?’’ and ‘‘In the last 12 months, have you ever

attempted suicide?’’

The primary variable of interest (i.e., the level of Internet

use) was assessed by adolescents’ response to the question,

‘‘During the last 30 days, how many hours did you spend per

day using the Internet, on average?’’ and by the simplified

KS scale, which was used in the 2008–2010 KYRBWS. The

KS scale, developed by the Korean National Information

Society Agency in 2008,8,28 consists of 20 questions cate-

gorized in 6 domains to assess the level of Internet addiction:

disturbance of adaptive functions, positive anticipation,

withdrawal, virtual interpersonal relationships, deviant beha-

viors, and tolerance. Each question was scored on 4-point

scale ranging from 1 (never) to 4 (always); higher scores

indicated higher Internet addiction risk. The total score was

calculated by adding the scores for each question. The relia-

bility of the KS scale was established for the elementary

school (Cronbach’s alpha score: 0.89) and junior and senior

school students (Cronbach’s alpha score: 0.91),8 and the

Cronbach’s alpha score in the current study was 0.92. Stu-

dents who did not use the Internet on weekdays or weekends

were placed in the nonuser group. Those who used the Inter-

net were divided into 3 groups based on cutoff points for

scores on the KS scale: mild user (47 points or fewer), poten-

tial risk for addiction (48-52 points), and high risk for addic-

tion (53 points or more).

Family structure was identified from adolescents’

answers to questions regarding the presence of family mem-

bers (father, stepfather, mother, and stepmother) in the

home. Having both a father and a mother was categorized

as both biological parents, and having either a father or a

mother was categorized as single parent. Having 1 biological

parent and 1 stepparent or having a stepfather or stepmother

only was categorized as stepparent. Orphaned students were

placed in a separate category.

We adjusted for other covariates representing the study

participants’ sociodemographic characteristics (gender,

school year, school type, school performance, perceived aca-

demic performance, residential type, and survey year) and

mental health and related health-risk indicators (depression,

awareness of stress, substance/ alcohol/tobacco use, and sub-

jective sleep sufficiency) when analyzing the relationship

between Internet addiction level and suicidal ideation and

suicidal attempt of study participants. All of the covariates

were examined by the response to the each corresponding

question.

Statistical Analysis

Descriptive analyses were used to examine the distribution

of general characteristics of the study population. Each

categorical variable was examined by the frequencies and

row percentages and performing w2 tests to identify signif-

icant correlations between variables. Multiple logistic

regression analysis was performed to identify associations

of suicidal ideation and suicide attempts with Internet

addiction in relation to family structure and household

economic status. In addition, we formed a combined vari-

able using categories of family structure/household eco-

nomic status and Internet addiction level, then performed

multiple logistic regression analysis. All estimates were

calculated based on sample weights, which were evaluated
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by taking into consideration the sampling rate, response

rate, sex, and school type and grade proportion of the

reference population. The analysis was adjusted for the

complex sample design of the survey. All calculated P

values were 2 sided, and P values <0.05 were considered

statistically significant. All analyses were conducted using

SAS 9.3 (SAS, Inc., Cary, NC, USA).

Results

General Characteristics of the Study Participants

Data of 221 265 participants were analyzed in this study. Of

these, 19% reported suicidal ideation and 4.7% reported a

suicide attempt in past 12 months from their survey year.

Regarding the level of Internet addiction, significantly

higher proportions of suicidal ideation and suicide attempts

were found among high-risk, potential-risk, and nonuser stu-

dents compared with mild users (P < 0.001). In the analysis

of suicidal ideation, all examined variables except school

year or survey year were significantly associated, whereas

in the analysis of suicide attempts, all variables were signif-

icantly associated (Table 1).

Adjusted Odds Ratios for Suicidal Ideation and Suicide
Attempts

To examine the associations of suicidal ideation and suicide

attempts with other variables, a multiple logistic regression

analysis was performed (Table 2). All variables were used

simultaneously in the analysis. With respect to suicidal idea-

tion, compared with the reference group, which was mild

users, the odds ratios for suicidal ideation were higher for

all other levels of Internet use (nonuser, OR 1.10, 95% CI

1.05 to 1.15; potential risk, OR 1.49, 95% CI 1.36 to 1.63;

high risk, OR 1.94, 95% CI 1.79 to 2.10). Similar results

were shown for suicide attempts, except that the nonuser

group (OR 1.33, 95% CI 1.25 to 1.42) was more likely to

attempt suicide than was the potential-risk group (OR 1.20,

95% CI 1.04 to 1.38). The distribution of odds ratios for

suicidal ideation and suicide attempts by level of Internet

use showed a J-shaped relationship. In addition, the odds

ratios were higher at younger ages. Adolescents who

described their perceived economic status as either high or

low showed higher odds ratios for both ideation and attempts

than did the group with midlevel economic status. In terms

Table 1. General characteristics of the sample by suicidal ideation and attempt (omitted version; unit: n [weight %]).

Suicidal Ideation (n ¼ 221 265) Suicidal Attempt (n ¼ 221 625)

Total Yes No P Value Yes No P Value

Level of Internet use
Nonuser 32 199 6661 (20.6) 25 538 (17.9) <0.0001 2047 (6.3) 30 152 (93.7) <0.0001
Mild user 178 289 31 683 (17.8) 146 606 (82.2) 7319 (4.0) 170 970 (96.0)
Potential risk 5015 1482 (30.0) 3533 (70.0) 354 (6.8) 4661 (93.2)
High risk 5762 2260 (39.6) 3502 (60.4) 743 (12.8) 5019 (87.2)

Gender
Male 115 869 17 599 (15.3) 98 270 (84.7) <0.0001 4049 (3.5) 111 820 (96.5) <0.0001
Female 105 396 24 487 (23.3) 80 909 (76.7) 6414 (6.0) 98 982 (94.0)

School year
7th grade 37 886 7243 (19.4) 30 643 (80.6) 0.3739 2120 (5.7) 35 766 (94.3) <0.0001
8th grade 38 098 7269 (19.2) 30 829 (80.8) 2013 (5.2) 36 085 (94.8)
9th grade 37 925 7309 (19.1) 30 615 (80.9) 1867 (4.8) 36 058 (95.2)
10th grade 36 843 6989 (18.8) 29 854 (81.2) 1670 (4.5) 35 173 (95.5)
11th grade 36 591 6847 (18.7) 29 744 (81.3) 1527 (4.0) 35 064 (96.0)
12th grade 33 923 6429 (19.1) 27 494 (80.9) 1266 (3.7) 32 657 (96.3)

Perceived household economic status
High 61 330 10 404 (17.1) 50 926 (82.9) <0.0001 2700 (4.4) 58,630 (95.6) <0.0001
Middle 104 751 17 483 (16.8) 87 268 (83.2) 3931 (3.7) 100,820 (96.3)
Low 55 184 14 199 (25.7) 40 985 (74.3) 3832 (6.9) 51,352 (93.1)

Frequent depression for more than 2 wk
Yes 83 732 33 611 (40.0) 50 121 (60.0) <0.0001 9077 (10.6) 74 655 (89.4) <0.0001
No 137 533 8475 (6.3) 129 058 (93.7) 1386 (1.0) 136 147 (99.0)

Stress awareness
Yes 96 667 31 375 (32.4) 65 292 (67.6) <0.0001 8161 (8.3) 88 506 (91.7) <0.0001
No 124 598 10 711 (8.7) 113 887 (91.3) 2302 (1.8) 122 296 (98.2)

Family structure
Both biological parents 187 539 34 282 (18.3) 153 257 (81.7) <0.0001 8000 (4.2) 179,539 (95.8) <0.0001
Stepparent 17 098 3861 (22.9) 13 237 (77.1) 1236 (7.4) 15,862 (92.6)
Single parent 12 466 2876 (22.9) 9590 (77.1) 834 (6.5) 11,632 (93.5)
Orphaned 4162 1067 (26.5) 3095 (73.5) 393 (9.9) 3769 (90.1)

Total 221 265 42 086 (19.0) 179 179 (81.0) 10 463 (4.7) 210,802 (95.3)
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of family structure, adolescents in the stepparent and

no-parent groups showed higher odds ratios than did the

other two groups.

Association of Internet Use with Suicidal Ideation and
Suicide Attempts by Family Structure

Based on the results of previous studies of the relationship of

family structure with suicidal ideation/attempts10-17 and with

Internet addiction,21,22,24 it seemed that family structure acts

as an effect modifier in the association between Internet

addiction and suicidal ideation/attempts. As we mentioned

in the Methods section, combined variables was formed and

a multiple logistic regression analysis was performed. This

analysis showed that most of the odds ratios were higher in

the no-parent group. In addition, the nonuser, stepparent, and

no-parent groups also had high odds ratios. Furthermore,

adolescents categorized as showing high-risk Internet use

had the highest odds ratios of all groups in all family struc-

ture groups. The high-risk, no-parent group had the highest

odds ratios for suicidal ideation and suicide attempts of any

group (Figure 1).

Association of Internet Use with Suicidal Ideation and
Suicide Attempts by Perceived Household Economic
Status

As with family structure, an additional multiple logistic

regression analysis was performed to examine the relation-

ship between the combined variable of Internet addiction

level and household economic status and suicidal ideation/

attempt. With regard to suicidal ideation, most variables

showed a J-shaped relationship such that the group who

reported mid-level economic status had lower odds ratios

than did those in the other economic status groups. For sui-

cide attempts, most odds ratios were increased among ado-

lescents with high or low perceived economic status.

Furthermore, the odds ratios were increased in the high-

risk and nonuser groups for all economic groups (Figure 2).

Table 2. Factors associated with suicidal ideation and attempt (omitted version; unit: OR [95% CI]).

Suicidal Ideation Suicidal Attempt

Level of Internet use
Nonuser 1.10 (1.05 to 1.15) 1.33 (1.25 -1.42)
Mild user 1.00 — 1.00 —
Potential risk 1.49 (1.36 to 1.63) 1.20 (1.04 to 1.38)
High risk 1.94 (1.79 to 2.10) 1.91 (1.71 to 2.14)

Gender
Male 1.00 — 1.00 —
Female 1.45 (1.39 to 1.51) 1.62 (1.51 to 1.73)

School year
7th grade 1.83 (1.71 to 1.94) 2.87 (2.58 to 3.19)
8th grade 1.64 (1.54 to 1.74) 2.33 (2.10 to 2.60)
9th grade 1.49 (1.40 to 1.58) 1.91 (1.72 to 2.12)
10th grade 1.27 (1.20 to 1.34) 1.54 (1.38 to 1.72)
11th grade 1.17 (1.11 to 1.24) 1.28 (1.16 to 1.41)
12th grade 1.00 — 1.00 —

Perceived household economic status
High 1.07 (1.03 to 1.11) 1.27 (1.18 to 1.37)
Middle 1.00 — 1.00 —
Low 1.31 (1.26 to 1.36) 1.35 (1.26 to 1.44)

School performance
High 1.00 — 1.00 —
Middle 1.03 (0.98 to 1.09) 1.07 (1.00 to 1.16)
Low 1.00 (0.95 to 1.05) 1.24 (1.16 to 1.33)

Frequent depression for more than 2 wk
No 1.00 — 1.00 —
Yes 6.85 (6.62 to 7.09) 7.10 (6.56 to 7.69)

Stress awareness
No 1.00 — 1.00 —
Yes 2.84 (2.74 to 2.94) 2.42 (2.26 to 2.59)

Family structure
Both biological parents 1.00 — 1.00 —
Stepparent 1.14 (1.08 to 1.21) 1.36 (1.23 to 1.5)
Single parent 1.04 (0.98 to 1.11) 1.12 (1.01 to 1.24)
Orphaned 1.23 (1.10 to 1.38) 1.36 (1.14 to 1.62)

All variables in the table were simultaneously adjusted in the logistic regression model.
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Figure 1. Adjusted odds ratios for suicidal ideation and attempts by level of Internet use in family structure. (A) Adjusted odds ratio for
suicidal ideation. (B) Adjusted odds ratio for suicide attempts. *Solid bars represent odds ratios with P < 0.05; striped bars represent odds
ratios that are not statistically significant. **Adolescents who are Internet mild users with both biological parents are the reference group.

Figure 2. Adjusted odds ratio for suicidal ideation and attempts by level of Internet use in perceived household economic status. (A)
Adjusted odds ratios for suicidal ideation. (B) Adjusted odds ratio for suicide attempts. *Solid bars represent odds ratios with P < 0.05;
striped bars represent odds ratios that are not statistically significant. **Adolescents who are Internet mild users with a middle level of
economic status are the reference group.
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Discussion

In this study, we examined associations between the level of

Internet use and suicidal ideation/attempts and by their fam-

ily structure and economic status during 3 consecutive years.

To our knowledge, this is the first study to differentiate

between Internet nonuser and Internet user groups and to

examine the association of suicidal ideation and suicide

attempts with addictive Internet use using multivariate logis-

tic analysis in a nationally representative sample. This is the

key strength of this study. We expected to find a positive

association between Internet use and suicidal ideation/

attempt. We also expected that participants who were

socially vulnerable, such as those in single-parent house-

holds, those who were orphaned, and those with low eco-

nomic status, would spend more time on the Internet and

have more suicidal ideation/attempt than others.

Consistent with our hypothesis, the study results sug-

gested positive association between Internet use and suicidal

ideation/attempt. However, there was an unexpected finding,

which was that adolescents who did not use the Internet were

more likely to report suicidal ideation and suicide attempts

than were adolescents who used the Internet at a moderate

level (about 2 h per day). These findings were reflected

consistently in a J-shaped trend in nearly all results of this

study. This result was different from those of previous stud-

ies that divided subjects into only 3 groups based on levels of

Internet use.25,26

The outcome of this analysis shows similarities with pre-

vious studies, including the finding that parents’ remarriage

had a greater effect on an adolescents’ distress and depres-

sion than did parents’ separation or divorce because of the

lack of emotional support from the parent15 and that poor

family functioning predicted the incidence of Internet addic-

tion.29 Economic status was related both to suicidal ideation/

attempts and to Internet addiction. This finding was also

consistent with previous studies.30,31 However, one outcome

differed from a previous study.30 In our study, perceived

high economic status was associated with a greater likeli-

hood of attempted suicide than was perceived low economic

status. One possible explanation is that the parents of ado-

lescents with high economic status may have more educa-

tion, leading them to hold higher expectations for

adolescents, which, in turn, places the students under con-

siderable pressure to perform well in school. In South Korea,

one of the main causes of suicide is the stress caused by

demands for good school performance.2,4

Some of previous studies showed positive influences of

the Internet.32 For instance, the Internet worked as one type

of community,33 a promotor of involvement opportunities,34

relationship developer,35 and information provider.32 Not

only Korean adolescents but also other adolescents usually

use the Internet as their stress releaser. For example, social

network services/sites are typical online communities where

personal information is shared with other public information.

Users interact with real-life friends or strangers with the

same interests.36 The previously unreported J-shaped trend

many suggest that nonexcessive use of the Internet has a

positive influence. As we mentioned in the introduction, the

Internet penetration rate in Korea was 81.6% in 2014. This

rate takes into account only computer-accessed Internet.

Nowadays, smartphones also make the Internet very acces-

sible to adolescents. Thus, adolescents’ nonuse of the Inter-

net in Korea is usually due to their household’s economic

situation or to their own academic reasons. Both situations

may increase stress and thereby eventually lead to depres-

sion, which could in turn increase the risk of suicidal idea-

tion/attempt.

Adolescence is a period of identity formation, and confu-

sion and frustration are common experiences. Also, usually,

the motivation to regulate addictive behaviors is low,

because adolescents often do not recognize their use as

addictive. Even if they notice their addictive use, at that

point the ability to regulate is compromised, which makes

their addictive behavior chronic.37 Addiction implies psy-

chological and physical dependence, which attempts to con-

trol depression and anxiety, and adolescents may reflect

deep insecurities and feelings of inner emptiness.25 Several

risk factors for suicide have been identified, including a

sense of isolation, lack of social support, acute emotional

distress, relational or social losses, and stressful life events.38

The results of this and previous studies suggest that adoles-

cents are vulnerable to environmental influences,39 espe-

cially stressful events such as changes in family structure15

and socioeconomic status,30,40 and they may lead to addic-

tive use of the Internet, which is a form of entertainment that

is easy to access anytime and anywhere, as a way to manage

stress.5 However, forcing adolescents not to use the Internet

may place them in an even more stressful situation and could

thereby expose them to higher risk of suicidal ideation and

suicide attempts. Thus, it is very important to establish a

stable and reliable environment for adolescents. In this con-

text, it is important to not only block Internet use but also to

provide guidance that fosters appropriate Internet use as a

tool for relieving stress. This finding is different from those

reported in other studies and must be considered carefully.

Several limitations of this study should be noted. First,

this study used cross-sectional data, which precludes infer-

ences regarding causal relationships. Many previous studies

showed that self-harmful adolescents used the Internet more

frequently compared with other adolescents. Also, more than

5 h of Internet use or online gaming per day was associated

with suicidal ideation and planning.32 It is difficult to con-

firm a causal relationship between Internet use and suicidal

ideation/attempt. Still, including our study’s results and

those of previous studies, these results suggest a strong asso-

ciation between Internet use and suicidal ideation/attempt.

Second, although the survey was administered online so as to

guarantee subjects’ anonymity, adolescents may have under-

reported or overreported personal characteristics in a

socially acceptable manner. Third, this study’s main depen-

dent variables and several covariates, such as depression and
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substance abuse, were measured in single-item measure-

ment. Additional studies with more refined measurements

for these variables may be needed to confirm our study

results. Finally, although this was a nationally representative

sample and the response rate was high, respondents were

sampled from among school students; thus, selection bias due

to exclusion of homeschoolers, absentees, and other excep-

tional children may exist. However, elementary and middle

school education is compulsory in South Korea, and enroll-

ment in schools is very high, even among adolescents aged

15 to 19 years (ages 5 to 14 years: 99%; ages 15 to 19 years:

86%9). Thus, we believe that any bias due to the exclusion of

adolescents who do not attend school would be minimal.

Despite these limitations, our study had several strengths.

First, as mentioned above, this study used nationally repre-

sentative data. Second, to our knowledge, this study was the

first to differentiate between Internet nonuser and Internet

user groups and to examine associations of suicidal ideation

and suicide attempts with addictive Internet use.

Conclusions

Significant associations between adolescents’ suicidal idea-

tion/attempts and their Internet use were identified, as well

as the relationships of these associations to family structure

and perceived household economic status. In general, the

addictive use of the Internet negatively affects adolescents’

suicidal behavior. Our study results suggests that programs

intended to reduce adolescents’ suicide attempts and their

suicidal ideation at a population level should consider family

structure and household economic status. Suicide prevention

programs should pay more attention to adolescents with

Internet addiction. A future study should develop an accurate

measurement to clarify the levels at which Internet use

relieves the stress and those at which it does not. To do so,

relationships between other health risk factors and suicidal

behavior must be examined, as does that between Internet

use and addictive smartphone use.
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