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Abstract

Purpose

Internet addiction (lA) is defined as a psychological dependence on the internet, regardless
of the type of activities once logged on, and previous studies have focused on adolescents

and young adults. The aim of this study was to investigate the association between suicide

attempts and sleep among community-dwelling adults with IA.

Methods

The Young’s Internet Addiction Test (IAT), the Korean version of the Composite Interna-
tional Diagnostic Interview (K-CIDI) and a suicide questionnaire were used in this cross-sec-
tional multistage, cluster sampling population-based study. A total of 3212 adults aged 18—
64 years were interviewed face-to-face, and they had been randomly selected through a
one-person-per-household method.

Results

Of the 3212 adults, 204 were assessed as having IA (6.35%). Adults with IA were younger,
and more frequently male, unmarried, and unemployed, and had poorer sleep quality than
adults without IA (32.8% vs. 19.8%), whereas there was no significant difference in the
absolute duration of sleep between the two groups. Adults with IA showed more frequent dif-
ficulty initiating and maintaining sleep, non-restorative sleep, daytime functional impairment,
and duration of sleep more than 10 hours on weekdays than adults without IA. |A with poor
sleep quality was significantly associated with lifetime suicide attempts (AOR = 3.34, 95%
Cl 1.38-8.05) after adjusting for demographic covariates. Adults with IA who had more
sleep problems showed more severe IA, especially those who experienced a previous sui-
cidal attempt. Among mental disorders, |A with poor sleep quality was significantly associ-
ated with anxiety disorder and overall psychiatric disorders.
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Conclusions

Among adults with IA, poor sleep quality was found to be associated with more severe I1A
and lifetime suicide attempt.

Introduction

The Internet has become an essential part of our lives, with multiple applications being
available on the desktop computer, laptops, tablet devices, and a smart watch linked to each
smartphone. This phenomenon has led to the ambiguous boundary of ‘off-line’ for users [1].
Internet addiction (IA) is defined as a psychological dependence on the internet, irrespective
of the type of activity once logged on. The overall prevalence of IA varies from 0.3% [2] to 8%
in adolescents and it is reported to be up to 20% among adults [3].

Epidemiologic data on IA is dependent on its definition as ‘Internet addiction’ or ‘Problem-
atic internet use’ and a higher prevalence has been depicted in countries where accessibility
and technology are widespread [2]. Leaving aside its direct association with disruption in work
and social relationships along with a negative affect resulting from being off-line [4], IA shows
multiple associations with psychiatric comorbidities and general health- related behaviors [3,
5, 6]. Considering its influence on the society, DSM-5 proposed the inclusion of ‘internet gam-
ing disorder’ in section III, but more research related to this domain is sorely needed [7].

Many studies have reported sleep disturbances related to IA in the adolescent and young
adult group, more disrupted sleep-wake schedule [8] and a higher rate of insomnia [9, 10]
along with other specific psychiatric disorders, such as drug and alcohol use disorder [11],
gambling disorder [12], depression [13, 14], anxiety disorders [13-15], and attention-deficit
hyperactivity disorder [16]. An association between sleep problems and suicidal behaviors has
been widely documented [17-19]. But systematic analyses of insomnia and suicide-related
thoughts and behaviors are still inconsistent across studies and there is a lack of empirical stud-
ies focusing on mediating factors in the insomnia and suicide relationship [20]. Similar to
these numerous studies on sleep problems and suicidality in the last 10 years, the negative
impact of internet use as an internet addiction has been continuously researched [2, 21-24].

Although there are findings showing functional changes in cognitive control in samples
with IA representing impulsivity [25, 26] and protective function of restorative sleep in suicidal
behaviors [27], the question concerning features related to sleep problems and suicidal behav-
iors, especially in internet addiction, remains unanswered. The aim of the current study was to
investigate the association between suicide attempts and sleep problems among community-
dwelling adults with IA. We hypothesized that IA would be associated with sleep problems,
and that adults with both IA and sleep problems would show more impulsivity in suicide-
related behaviors. In a sample from a cross-sectional national study, we compared the sleep
quality profiles and suicide-related profiles between internet addicts and non-addicts, and
evaluated their association.

Methods
Study population

Participants were recruited from the Korean Epidemiologic Catchment Area study Replication
(KECA-R), a nationwide survey conducted between August 1, 2006 and April 30, 2007, and
the detailed design has been documented elsewhere [28]. All eligible residents aged 18-64
years, listed in the updated 2005 population census at community register offices were
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included in the target population. Multistage, cluster sampling design was adopted. The Institu-
tional Review Board of the Seoul National University College of Medicine approved this study.
All subjects were fully informed about the aims and methods of the survey prior to interview
completion and written informed consent was obtained prior to participation, as these proce-
dures were approved by IRB. Interviews were conducted on a face-to-face basis. From among
this population, 3,212 participants completed the interview regarding IA (Response rate 81.7%).
A total of 3,198 participants completed the interview related to the sleep measure.

Interviewer training

A total of 78 interviewers, who were experts in conducting psychiatric epidemiologic surveys,
were recruited from each catchment area. All interviewers underwent a 5-day training session
that included didactic sessions concerning general interview skills, interview instruments,
mock interviews, and role-playing exercises using the standard protocols and training materi-
als developed by the World Health Organization [29, 30].

Assessment of DSM-IV disorders

The Korean version of Composite International Diagnostic Interview (K-CIDI), a validated
structured diagnostic interview instrument designed by Cho et al. according to the World
Health Organization guidelines, was applied to make psychiatric diagnoses [31, 32]. DSM-IV
diagnoses showed good concordance with the clinical diagnosis with blind clinical re-inter-
views, using the Structured Clinical Interview for the DSM-IV (SCID) (x values between 0.50
and 1.00) [33]. The K-CIDI was also applied in the Korean Epidemiologic Catchment Area
(KECA) study, conducted between June 2001 and November 2001 [34].

The measure of internet use

The Korean version of Young’s Internet Addiction Test (IAT) [35] was applied to evaluate
internet use. This scale is a modified version of the IAT, which is a reliable and valid measure
of addictive use of the internet designed by Dr. Kimberly Young [36]. It is composed of 20
questions with 5 Likert scales and it was validated (internal consistency, alpha = 0.942) in this
study. The sum of the scores for these 20 components yields quantitative internet use (range,
0-80) with a cutoff of 50 points for IA.

The measure of sleep

Five DSM-IV-defined sleep disturbances were assessed using the following questions: 1. “How
often have you had trouble sleeping due to difficulty falling asleep since last month?”, for diffi-
culty initiating sleep (DIS); 2. “How often have you had a difficult time sleeping because you
often woke up after falling asleep since last month?”, for difficulty maintaining sleep (DMS);

3. “How often have you had trouble sleeping because you woke up too early and could not

go back to sleep since last month?”, for early morning awakening (EMA); 4. “Have you ever
woken up feeling tired and not refreshed since last month?”, for non-restorative sleep (NRS);
and 5. “How much disturbance have you experienced due to poor sleep quality during day
time activity such as fatigue, impairment in social, occupational, or other important areas of
your life and mood disturbance?”, for daytime functional impairment due to poor sleep quality
(DFI). For questions 1, 2, 3, and 4, answers were coded as ‘no,” ‘once or twice a week,” ‘three or
four times a week,” and ‘almost every night.” For question 5, answers were coded as ‘seldom’, ‘a
little disturbance’, ‘much disturbance’, and ‘severe disturbance’. Answers were recorded using
a 4-point Likert scale ranging from 1 (‘no’ or ‘seldom’) and 4 (‘almost every night’ or ‘severe
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disturbance’). We also enquired about the duration of DIS by asking the question, “How long
have you been suffering from difficulty initiating sleep (DIS)?”, and answers were coded as
‘no,” ‘less than 6 months’, and ‘more than 6 months’. They were also recorded using a 3-point
Likert scale ranging from 1 (no) to 3 (more than 6 months).

To assess sleep duration on weekdays separately from weekends and holidays, participants
were asked to answer the following question: “On an average, how many hours do you sleep
each night on weekdays?” and the same question was asked to evaluate sleep duration on week-
ends including holidays. Answers to the question related to sleep duration during the week-
days and weekends including holidays were also classified into the following three categories:
‘Shorless, ‘6 to 9 h,” and ‘10 h or more per day.” ‘5 h or less’ was defined as a very short sleep
time and ‘10 h or more per day’ was defined as a long sleep time according to the ICSD specific
criteria. The presence of DIS, DMS, NRS, DFI and Duration of sleep more than 10 hours on
weekdays were defined as ‘Any problem in sleep quality’.. We applied description of “Without
poor sleep quality” to whom answered the least items to all 6 questions as sum of total score 6.
Rest of participants who reported more than total score of 6 were classified as “With poor
sleep quality”. We analyzed the relationship between sleep quality and suicide attempts among
participants with and without IA.

The measure of suicidal ideation, plan and attempt

We asked all subjects about suicidal ideation, plans, and attempts by using structured ques-
tions. The questions were, “Have you ever had a serious thought about committing suicide?”,
for suicidal ideation, “Have you ever made a plan for committing suicide?”, for suicidal

plan, and “Have you ever attempted suicide?”, for suicide attempt [37, 38]. The participants
answered these questions in a dichotomous manner as “Yes” or “No”. The age at the first sui-
cide attempt and the number of suicide attempts were also assessed by open questions. The
questions showed strong validity between psychiatrists and interviewers with inter-rater reli-
ability expressed as kappa values from 0.74 to 1.00 and test-retest reliability of 0.84 for MDD
in a preliminary study for this KECA-R [39].

Other measures

To obtain information regarding socio-demographic variables, self-reported questionnaires
from the 2006 KECA study were applied. Socio-demographic variables included gender, age,
marital status, education years, occupational status, and monthly income. The participants
responded to the questionnaire related to education years ranging from no education, less
than 6 years, 7 to 9 years, 10 to 12 years, to more than 12 years. Answers to the question related
to occupational status were divided into three categories; full time, part time, and unemployed.
Monthly income was divided into three categories; less than 2000 dollars, 2000 to 3000 dollars,
and more than 3000 dollars.

Statistical analysis

Subjects were divided into two groups according to the Young’s IAT with a cutoff value of 50.
The two groups were compared with respect to age, female gender proportion, education
years, and duration of sleep by using Student’s t-test, and with respect to marital status, educa-
tion categorization, occupational status, monthly income, and presence of suicidal ideation,
plan and attempt by using the chi-square test (two-tailed) and Fisher’s exact test. Multiple
logistic regression analyses were performed to analyze the correlation of IA with the dependent
variable, sleep quality, after adjusting for age, sex, education years, and marital status. In the
group with poor sleep quality and the group without poor sleep quality, multiple logistic
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regression analysis was applied after adjusting for demographic variables. To identify comor-
bidities of IA, multiple logistic regression analysis with adjustment for other demographic vari-
ables was used. The association between poor sleep quality and severity of IA is depicted with
bar charts after dividing the subjects into 3 groups, ‘No sleep problem’ (total score 6), ‘mild to
moderate sleep problem’ (total score between 7 and 13), and ‘severe sleep problem’ (total score
more than 14). Statistical analysis was performed by using SPSS 21.0, and the level of signifi-
cance was set at P < 0.05.

Results
Demographic and clinical profiles

In the 3,212 participants who completed the questionnaires regarding IA, the average score on
the IAT was 28.00 + 10.80. A total of 204 (6.35%) subjects were classified as those who had IA
(whose score on the IAT was > 50). Demographic and clinical profiles of the two groups are
shown in Table 1. Participants with IA (IAT > 50) were younger, had more education, tended

Table 1. Demographic and Clinical Profiles of Adults with and without Internet Addiction in a Nationwide Community Sample of Korea (n=3212).

Profiles

Internet Addiction Test (IAT, mean, SD)
Age (mean, SD)
Female gender (%)
Marital status (%)
Married
Divorced/widowed/separated
Unmarried
Education years (mean, SD)
Education years (%)
No education
1-6
7-9
10-12
12+
Occupation (%)
Full time
Part time
Unemployed
Monthly income (%)
<2000$
2000-3000%
> 3000%
Duration of sleep (mean, SD)
Weekdays (hrs)
Weekends and holidays (hrs)
Suicide®
Suicide ideation
Suicide plan
Suicide attempt

Internet addiction (n=204) No internet addiction Statistics t or x2 p-value
(n=3008)

58.95 (9.27) 25.90 (7.02) 50.0 <0.0001

26.9 (8.8) 35.0 (9.9) 12.6 <0.0001
84 41.2% 1702 56.6% 18.4 < 0.0001
44 21.6% 1876 62.6% 151.0 < 0.0001
6 2.9% 133 4.4%

154 75.5% 990 33.0%

13.8 (2.6) 13.8 (2.6) 0.27 0.79
2 1.0% 6 0.2% 14.99 0.005
1 0.5% 51 1.7%

4 2.0% 90 3.0%

54 26.5% 1067 35.5%

143 70.1% 1794 59.6%

55 27.0% 1452 48.3% 40.0 < 0.0001
6 2.9% 134 4.5%

143 70.1% 1421 47.3%

50 34.7% 850 33.1% 0.26 0.88
45 31.3% 792 30.9%

49 34.0% 923 36.0%

7.10 (1.65) 6.91 (1.31) 1.63 0.10

7.94 (1.75) 7.84 (1.64) 0.90 0.37
45 22.4% 452 15.1% 7.56 0.006
14 7.0% 79 2.6% 12.4 <0.0001
11 5.5% 82 2.7% 5.09 0.024

SD, standard deviation. Internet addiction was defined as a score of more than 50 on the Young’s Internet Addiction Scale.

https://doi.org/10.1371/journal.pone.0174619.t001
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to be male, unmarried and unemployed compared to those without IA (IAT score of < 50).
Total participants who completed suicide interview were 3190 in ideation question(number of
participants with IA:201, number of participants without IA:2989), 3188 in plan(number of
participants with IA:201, number of participants without IA:2987), and 3185 in attempt(num-
ber of participants with [A:199, number of participants without IA:2986). Participants with IA
showed more frequent history of suicidal ideation and plan, whereas no significant differences
were found in monthly income, absolute duration of sleep, and previous suicide attempt his-
tory between the two groups.

Sleep quality and its correlation with 1A

As shown in Table 2, participants with IA showed poorer sleep quality than participants with-
out IA (AOR =1.73, P < 0.0001) after adjusting for age, sex, education years, and marital sta-
tus. Participants with IA showed a significantly higher tendency to have DIS (AOR = 1.66, P =
0.028), with a significantly longer duration shown as ‘DIS for more than 6 months’ (AOR =
1.73, P = 0.032) than participants without IA. Subjects with IA had a significantly more fre-
quent DMS (AOR = 1.96, P = 0.006), NRS (AOR = 1.53, P = 0.017), and DFI (AOR = 1.92,

P =0.009) than subjects without IA. Although the IA group showed no significant difference
in extremely long sleep time (duration of sleep more than 10 hours) on weekends and holidays,
participants with IA showed a significantly longer sleep time during the weekdays (AOR =
1.99, P = 0.019) than the group without IA. No significant differences were found in early
morning awakening, short sleep time (duration of sleep less than 5 hours) during the weekdays
and weekends between the two groups. As shown in Fig 1, participants who had more sleep
problems showed more severe IA and this tendency was found to be much stronger in the
group with a previous suicidal attempt. For the questionnaires applied to measure sleep quality

Table 2. Sleep quality among adults with and without internet addiction (n =3212).

Sleep Quality profiles Internet addiction No internet addiction Statistics
(n=204) (n=3008)
N % N % AOR (95% Cl)

Difficulty initiating sleep (DIS) 26 12.7% 200 6.7% 1.66 (1.06-2.62)"

DIS for more than 6 months (DIS6) 21 10.3% 195 6.5% 1.73 (1.05-2.84)"
Difficulty maintaining sleep (DMS) 24 11.8% 195 6.5% 1.96 (1.22-3.14)""
Early morning awakening (EMA) 6 2.9% 105 3.5% 0.90 (0.38-2.11)
Non-restorative sleep (NRS) 50 24.5% 447 14.9% 1.53 (1.08-2.16)"
Daytime functional impairment due to poor sleep quality (DFI) 22 10.8% 145 4.8% 1.92 (1.17-3.16)""
Duration of sleep less than 5 hours

Weekdays 24 12.5% 276 9.9% 1.25 (0.78-1.98)

Weekends and holidays 12 6.2% 178 6.2% 0.99 (0.53-1.87)
Duration of sleep more than 10 hours

Weekdays 17 18.3% 182 6.0% 1.99 (1.12-3.54)"

Weekends and holidays 39 9.2% 160 6.0% 1.07 (0.73-1.56)
Poor sleep quality® 67 32.8% 597 19.8% 1.73 (1.28-2.34)"""

& Any problem such as DIS, DMS, NRS, DFI, and Duration of sleep more than 10 hours on weekdays
AOR, adjusted odds ratio; ClI, confidence interval
Adjusted for age, sex, education years, and marital status

P" <0.05
P""<0.01

* K

P "<0.001

https://doi.org/10.1371/journal.pone.0174619.t002
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Fig 1. Association between poor sleep quality and severity of internet addiction in adults with and
without a lifetime history of suicide attempt (n=3212)

https://doi.org/10.1371/journal.pone.0174619.9001

were based on DSM-1IV Sleep Disorder criteria, they asked sleep behavior characteristics dur-
ing past one month. These results should be taken careful interpretation for this temporal
assessment in variables.

Association of suicidal ideation, plan, and attempt with IA

The results of association of suicide ideation, plan, and attempt with IA are shown in Table 3, after
dividing the subjects into 2 groups according to the presence of poor sleep quality. Participants
with IA and sleep problems showed more frequent suicidal plan and suicidal attempt than partici-
pants with sleep problems but without IA. After adjusting for sex, age, education years, and marital
status, suicide plan (AOR = 3.83, P = 0.005) and suicide attempt (AOR = 3.34, P = 0.007) showed
a significant association with IA in the group with poor sleep quality. In participants free of sleep
problems, IA showed a significant association with suicidal ideation (AOR = 2.17, P < 0.0001) and
suicidal plan (AOR = 3.33, P = 0.013) after adjustment.

Comorbidities of I1A

The results of the logistic regression analysis of comorbidities in participants are shown in
Table 4. After adjusting for age, sex, education years, and marital status, adults with both IA and
sleep problems had significantly more frequent overall psychiatric disorders (AOR = 2.730,
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Table 3. Poor sleep quality and suicide ideation, plan, and attempt among adults with and without internet addiction (n = 3212).

Profiles Internet addiction
Internet addiction (n =204) No internet addiction (n = 3008) Statistics
N % N % AOR (95% CI)
With poor sleep quality
1.Suicide ideation 18 23.4% 165 25.2% 1.02 (0.57-1.84)
2.Suicide plan 8 10.4% 38 5.8% 3.83 (1.52-9.68)""
3.Suicide attempt 9 11.8% 40 6.1% 3.34 (1.38-8.05)""
Without poor sleep quality
1.Suicide ideation 27 21.8% 287 12.3% 217 (1.37-3.45)"""
2.Suicide plan 6 4.8% 41 1.8% 3.33 (1.28-8.12)"
3.Suicide attempt 2 1.6% 42 1.8% 0.88 (0.20-3.80)

AOR, adjusted odds ratio; Cl, confidence interval
Adjusted for age, sex, education years, and marital status
P*<0.05

P**<0.01

P***<0.001

https://doi.org/10.1371/journal.pone.0174619.t003

P =0.001) and overall anxiety disorders (AOR = 10.088, P < 0.0001) than adults with IA but
without sleep problems.

Discussion

Previous studies assessing IA usually evaluated its prevalence and phenomenology between
adolescents and young adults [23, 40-43]. This is the first large cross-sectional study to investi-
gate IA and sleep problems along with suicidal behavior in an adult population. Consequently,
unique findings from this study showed specific demographic characteristics related to IA in
the adult group such as younger age, more education, male gender, unmarried status and
unemployment. Internet addiction was associated with poor sleep quality, which was shown as
a problem in sleep initiation and maintenance, leading to non-restorative sleep, and daytime
functional impairment. Participants with both IA and sleep problems showed increased risk of
overall psychiatric disorder morbidity and suicide-related behavior.

Sleep disturbances related to IA have been reported in previous studies in the adolescent
and young adult groups [41, 43], either as a consequence of IA [4, 43] related to anxiety or

Table 4. Multiple logistic regression of comorbidities of Internet Addiction with poor sleep quality compared without poor sleep quality (n = 204).

DSM-IV disorders Internet Addiction (n =204) Statistics
With Poor Sleep Quality (n = 78) Without Poor Sleep Quality (n = 126)

N (%) N (%) AOR (95% CI) P value
MDD 8(10.3) 12 (9.5) 0.804 (0.279-2.315) 0.686
Alcohol use disorder 32 (41.0) 30 (23.8) 2.384 (1.231-4.615) 0.010
Nicotine use disorder 15(19.2) 14 (11.1) 2.063 (0.876-4.856) 0.097
Specific phobia 9(11.5) 4(3.2) 5.267 (1.340-20.704) 0.017
Any anxiety disorders 15(19.2) 5(4) 10.088 (2.842-35.811) <.0001
Any DSM-IV disorders 50 (64.1) 51 (40.5) 2.730 (1.596—-4.984) 0.001

AOR, adjusted odds ratio; ClI, confidence interval
Adjusted for age, sex, education years, and marital status

https://doi.org/10.1371/journal.pone.0174619.t004
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mood problems, or as a predictor of IA [41], depicted as disturbed circadian rhythm [41].
However, these studies assessing sleep disturbance related to IA demonstrated overall sleep
quality severity including total sleep duration except for specific problems of poor sleep [41,
43, 44]. External factors such as exposure to the light source from the internet device, leading
to suppression of melatonin secretion [45], and lack of physical activity that is important for
restorative sleep [46] may help in explaining the results. Internal factors reported in other stud-
ies such as below-normal functioning of the dopaminergic system are the known risk factors
for addiction [47, 48] and activation of sympathetic nervous tone in subjects with IA [49] may
contribute to DIS, DMS and DFI. The association of several parasomnias with IA has been pre-
viously reported, but parasomnias, including sleep snoring, apnea, bruxism, and nightmares
[10, 50] were not evaluated and they could be explainable factors for DMS. The specific result
of this study such as ‘longer sleep time during the weekdays’ associated with IA could be an
explanation for NRS and DFI in the IA group, and reverse results such as catch up on sleep on
the weekends were associated with poor mental health [51]. Instead of simple application of IA
diagnoses with corresponding duration of internet use, IAT including the related problematic
behavior, craving, tolerance, withdrawal, and compulsive tendency, could have depicted its
positive correlation with severe IA and severe sleep problems.

IA is a risk correlated with suicidal behavior [52-54], and even its limitation observed in
the adolescent group was consistent with our findings, which can be explained by decreased
cognitive control seen in neuroimaging studies in the IA group [42, 55]. On classifying sui-
cide-related behavior into three different characteristics such as suicidal ideation, plan, and
previous attempt, the current study showed that the IA with sleep problem group had more
tendency for suicide plan and attempt, while the IA without sleep problem group had more
tendency for suicide ideation and plan. Lack of the protective factor of storage sleep [27] in sui-
cide, along with impulsivity seen in IA [25, 26] could have caused this difference.

The current study findings about comorbidities presented more frequent anxiety disorders
and overall psychiatric comorbidities in subjects with IA accompanying sleep problems than
in subjects with IA free from sleep problems. Considering high prevalence rate on anxiety dis-
order and IA from previous report [56], internet use not as complementary behavior to relieve
depressed mood, but as compulsory behavior associated with anxiety could be suggested for
this explanation. This also could be explained by the specific limitation of the IAT scale, which
focuses on the severity with calculation of symptoms, and not on the specific purpose of inter-
net use bringing lack of clarification about cause and relationship connected to comorbidities.
The IAT scale has a blurred standard in internet devices, such as smartphone, tablet, and com-
puter, and recently, a difference in the addictive characteristics was observed between the pur-
pose and device [57].

Methodological consideration

The first strong point of this study is that it is one of the few studies to examine and compare
the correlation of sleep quality profiles and IA in the adult group. Second, it is the first study to
examine the association between poor sleep quality and detailed suicidal behavior in subjects
with IA. Third, this study applied the most popular IA scale, the IAT, and it showed a positive
association between poor sleep quality and severity of IA.

However, some limitations of this study need to be brought forward. First, this is a cross-
sectional study, using questionnaires and interview depending on subjective memory. Recall
bias and limitations to objective measurement related to sleep may exist [58], and even a prior
study, which reported that self-reported sleep patterns are similar to those obtained by wrist
actigraphy [59], should be considered. Second, due to its cross-sectional research design, this
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study may not identify causal relationships between correlated characteristics and IA. Third,
careful interpretation should be taken for Internet addiction as a diagnosis has not received
widespread acceptance among the psychiatric community [60] and this study used the IAT to
measure problematic internet use, omitting the specific content of internet use of the related
device. These days, improvement in internet access has provided easy connection to internet,
leading to emphasis on the purpose of use and characteristic differences in smartphone addic-
tion and IA.

Implication

The current study showed that a variety of poor sleep quality indexes were associated with IA
and the association showed a positive correlation with IA severity. Considering the importance
of adequate sleep in the protective effect on mental health and high risk of suicidal plan and
attempt observed in the IA with sleep problem group, we suggest that health professionals
should be aware of coexistence of sleep problems and IA, not only in the adolescent group but
also in the adult group. Future studies should consider development of a scale containing
information on the internet content and the device for access.
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