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0.50 : i i g : : 0.52
Item 2 Ttem 4 Ttem 7 Ttem 8§ Ttem 1 Item 3 Item 5 Item 6

0.75

-0.23 0.28

218=42.1 (df=16, P<0.05), RMSEA = 0,076, CFL = 0.957, TLI = 0.925 (n=279)
1 BAEBRFELHBEED Gt REOHEIIMNEFIHOEEET L

df: degree of freedom, RMSEA: root mean square error of approximation, CFI: comparative fit index, TKI: tucker-lewis index
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*MERAED Student @ FARTE, H T IV ERT YT
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The association between participation in sports activities
and grit in Japanese school-aged children:
a cross-sectional study

Mitsuya YAMAKITA®', Daisuke ANDO™, Miri SATO*?,
Yuka AKIYAMA*, Kohta SUZUKI*, Zentaro YAMAGATA™***

Abstract

Objective: This study aimed to examine the association between participation in sports and grit in school-aged
children.

Methods: Participants were children aged 10-11 years (n=287, fifth grade), in all elementary schools in Koshu
city, Yamanashi. Grit was evaluated through the &Item Grit Scale for children. The grit score, total point of
the grit scale, and two subscale (perseverance and consistency) scores were calculated. Children's selfreport
of participation in sports was categorized into two groups: participation or non-participation. Children who
participated in sports were further classified into two groups: team or individual sports group. Analysis of
covariance adjusted for family socioeconomic status compared grit scores (including two subscale scores)
across the sports participation groups. Exploratory and confirmatory factor analyses evaluated the reliability
and validity of the Japanese version of the grit scale.

Results: The grit scale showed a 2-factor structure (perseverance and consistency), and adequate internal reli-
ability and construct validity. Perseverance score of boys who participated in sports was significantly higher
than those not participating in sports [3.3 (SE, 0.07) v 3.0 (0.11), p<<0.01)|. Comparison of the three
categories of sports activities revealed that boys who participated in team sports showed significantly higher
perseverance score than those not participating in sports [3.4 (0.08) vs 3.0 (0.11), p<<0.01). There were
no other significant differences.

Conclusion: This study suggested that sports participation may contribute to development of perseverance
among schoolaged boys. However, these results need to be confirmed through prospective studies and the
other regions.

[JJHEP 2018 ; 26(4) : 353-362)
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Problematic Internet use and its associations with
health-related symptoms and lifestyle habits among rural

Japanese adolescents

Reiji Kojima, MD, PhD
Zentaro Yamagata, MD, PhD'?

Aim: There have been concerns about the increase in prob-
lematic Internet use (PIU) and its impact on lifestyle habits
and health-related symptoms, given the rapid spread of
smartphones. This study aimed to clarify PIU prevalence
over 3 years in the same area and investigate lifestyle and
health-related factors related to PIU among junior high-
school students in Japan.

Methods: Each year during 20142018, a survey was con-
ducted with junior high-school students from a rural area of
Japan (2014, n =979; 2015, n = 968; 2016, n = 940).
Young’s Internet Addiction Test was used to assess partici-
pants’ PIU. Students scoring 40 or higher on the Internet
Addiction Test were classified as showing PIU in this study.
The associations between PIU and lifestyle factors
{e.g., exercise habits, weekday study time, and sleep time)
and health-related symptoms (depressive symptoms and
orthostatic dysregulation [OD] symptoms) were studied by
logistic regression analyses.

As part of the progress made in the field of information and commu-
nication technology in recent years, the Internet has offered many
societal benefits, such as its usefulness as a tool for learning. Never-
theless, adverse effects of technology, such as Internet addiction or
problematic Internet use (PIU), are becoming social concerns.
Although “Internet gaming disorder” has been included as a condition
for further study in the DSM-5, the definition of ‘Internet addiction’
or PTU has not yet been definitively established. Among the reasons,
some claim that people become addicted not to the mednum itself but
to online activities or that evidence regarding PIU is lacking com-
pared with Internet gaming disorder.” In this study, those with a score
of 40 or higher on Youngs Internet Addiction Test (IAT) were
defined as showing PIU. Studies on the negative health effects of
PIU, such as sleep deprivation® and visual display terminal syndrome®
or poor academic petformance and school refusal, have been
reported.” Previous studies have also suggested that PTU co-occurs
with a broad range of psychiatric disorders, including attention deficit
hyperactivity disorder, impulse control disorders, and depression.®
Such findings are clinically important. Moreover, adolescents have

J# Miri Sato, PhD,? Yuka Akivama, MS," Ryoji Shinohara, RN, SW, PhD,*
Sonoko Mizorogi, MD, PhD,"* Kohta Suzuki, MD, PhD, MPH

. Hiroshi Yokomichi, MD, PhD, MPH, DPH' and

Results: Over the 3 years, the prevalence of PIU was
19.9% in 2014, 15.9% in 2015, and 17.7% in 2016 without
significant change. PIU was significantly associated with
skipping breakfast, having a late bedtime {after midnight),
and having CD symptoms among students fram all grades.
Sleepiness after awakening in the morning, less studying
time, and depressive symptoms had significant positive
associations with PIU, except among 1st grade junior high-
school students.

Conclusion: Qur results suggest that PIU is related to
decreased time spent sleeping, studying, and exercising and
increased symptoms of depression and OD. Further investi-
gations are needed to develop preventive measures for PIU.

Keywords: adolescents, depression, orthostatic dysregulation, prob-
lematic internet use, slesp.

hitp://onfinelibrary.wiley.com/doi/10.1111/pcn. 12791 /full

been reported to be especially vulnerable to behavioral control,
because of the tremendous emotional and social stress experienced in
this period, as well as structural and functional developmental
changes in the brain %!

Since 2012, the ownership rate of multifunctional and high-
performance smartphones has increased rapidly among adolescent
students i Japan, with junior high-school students approaching
51.7% and that among high-gchool students approaching 94.8% of all
students in 2016."> As smartphones can connect to the Internet any-
time and anywhere, there have been concerns that the prevalence of
PIU among adolescent students will rise, although the Japan Pediattic
Health Care Council proposed recommendations for ICT issues
among children in 2015."* We hypothesized that PIU is on an
increasing trend. However, few studies have mvestigated the PIU
trend in the same area in Japan.

Given the current status of PIU among junior high-school stu-
dents in Japan, a large-scale survey to obtain descriptive statistics was
conducted by the Ministry of Health, Labour and Welfare in 2012**
and the Ministry of Internal Affairs and Communications in 2015,
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but investigations of PIU and its related factors have been limited in
Japan. A correlation between PIU and Internet time has been
reported," and PIU might be related to the lifestyle of junior high-
school students because prolonged use of the Internet takes time away
from activities, such as sleep, exercise, and studying. Although
Kawabe et al. reported that PIU was related to the mental health of
Junior high-school students in the suburbs of Fhime,"® studies on its
relationship with lifestyle habits, such as sleep and study time, that
might lead to the eatly detection of junior high-school students with
PIU have been scarce. Moreover, PIU may be related to orthostatic
dysregulation (OD), “a functional physical disorder with an impair-
ment of circulatory adjustment against gravitational stress because of
dysregulation of the autonomic nervous system.’””lS The main fac-
tors of OD have been thought to be ]é)sychological stress and changes
in adolescents’ hormone balance.'”'® A previous study reported that
patients with circadian thythm sleep disorder showed high complica-
tiong with OD," suggesting a link between circadian thythm and car-
diac autonomic control. Therefore, OD might be related to PIU, since
PIU has been reported to be associated with sleep disorders’® We
hypothesized that PIU would be associated with lifestyle variables
and health-related symptoms, including depressive and OD symp-
toms. It would be clinically important to determine the association
between PIU and lifestyle variables and health-related symptoms for
early identification and prevention of the potential health-related out-
comes of PIU.

This study aimed to clarify the PIU prevalence over 3 years in
the same area in Japan and to investigate lifestyle and health-related
factors related to PIU among junior high-school students in Japan.

Methods

Participants and procedure

Each year from 2014 through 2016, a descriptive survey was con-
ducted among all junior high-school students i Koshu, a rural area
{population, 30 (000) located in the northeastern part of Yamanashi
Prefecture. We asked a total of 2949 students to complete question-
naires during class, which were explained and collected by a teacher.
Informed assent for students was acquired by self-reported question-
naires, and the parents or guardians were provided the opportunity to
opt out of participation in this study. A total of 2887 students (2014,
n =979; 2015, n = 968; 2016, n = 940) responded to the question-
naires; the response rate was 97.9%. The age range was 12 15 years,
and the percentage of boys was 49.8%. This study was approved by
the ethical review board of the University of Yamanashi School of
Medicine.

Measures

The study’s questionnaires consisted of items pertaining to:
(i) students’ demographic characteristics (sex and year in school),
(ii) Internet use (Internet activities, rules with parents when using the
Internet, ownership of a mobile phone, including a smartphone, and
duration of weekday Internet use), (iii) lifestyle habits (degree of
sleepiness after awakening in the morning, skipping breakfast, exer-
cise habits, weekday study time, bedtime), (iv) and the presence
{or not) of a “person of trust to talk to,” to whom students can talk
about troubles, such as family members, teachers, or fiiends. Ques-
tions on lifestyle habits were based on a previous report conducted by
the Ministry of Education, Culture, Sports, Science and Technology
in Japan*’

Regarding Internet activities, we asked a multiple-answer ques-
tion on the purposes of Internet use. The multiple-answer question
included online gaming, social networking (e.g., LINE and Twitter),
video downloading (e.g., YouTube), personal website browsing or
blogging, and online shopping, which were the main purposes of
Internet use using mobile phones, includin% smartphones, according
to a survey of Japanese telecom use in 2013. ! Facebook or Instagram
were not included because they were less commonly used among Jap-
anese teenagers at the time. 2

Psychiatry and Clinical Neurosciences 73: 20-26, 2019

The instruments used in this study included the IAT?*** the
Birleson Depression Self-Rating Scale (DSRS),>> and the 11 OD
Symptom [tems.'”'®  Although the IAT has some problems
(e.g., some items are not clearly related to addiction and are not appli-
cable to the general popula‘don),27 it hag been widely used globally
and offers comparisons with many academic studies; therefore, we
used it in this study. The TAT consists of 20 questions regarding Inter-
net use with good reliability and validity,”>>" although they have not
yet been well validated for the Japanese population. The Japanese ver-
sion of the IAT in this study was adapted from the survey by the
Ministry of Internal Affairs and Communications.” Bach question is
scored on a 5-point seale ranging from 1 to 5, with the total score
ranging from 20 100 points, and excellent reliability was reported in
university and college students (Cronbachs alpha of 091 to
0.92)."7 We assessed the severity of PIU using Young’s original
cut-off points: respondents with scores =70 points were classified as
‘severe PIU, those with scores of 69 40 were classified as ‘mild
PIU; and those with scores of <39 were classified as ‘normal #***
Depressive symptoms were evaluated using a Japanese-language ver-
sion of the DSRS, which has a total score ranging from 0 to 36%%2%
with good reliability reported in elementary and middle school stu-
dents (Cronbach’s alpha of (.77 to 0.84).°%® Respondents with a
score =16 were categorized as having ‘depressive symptoms.’26
Symptoms of OD were evaluated using the 11 OD Symptom Items,
and respondents with 3 or more symptoms were classified as having
‘OD symptoms’ according to the Japanese clinical guidelines for
juvenile OD (sensitivity (.83, specificity 0.44, and positive predictive
value 0.85).171821

Statistical analyses

Data yielding descriptive statistics were collected over time on PIU
and students’ Internet activities. Those who only partially completed
the IAT were not included in the analysis. The prevalence trends of
PIU and Internet activities over time were analyzed by the Cochran
Atmitage test, and y-tests were used to determine sex differences in
Internet activities. The prevalence of PIU was obtamned for all socio-
demographic lifestyle factors and health-related symptoms, with -
tests assessing correlations. To further examine the association
between PIU and sociodemographic lifestyle factors and health-
related symptoms, binominal logistic regression analyses stratified by
grade were performed. The dependent variable was PIU, and the inde-
pendent variables were all remaining variables, icluding demo-
graphics, lifestyle factors, and health-related symptoms. The
unadjusted odds ratios (model 1) and the fully adjusted odds ratios
(model 2), which included sex, presence (or not) of a person of trust
to talk to, degree of sleepiness after awakening in the morning
(sleepy, a little sleepy, or well), skipping breakfast (not every day or
every day), exercise habits (none, 1 3 days a month, I 2 dayvs a
week, or 3 days a week or more), weekday study time per day (less
than I h,1 2 h,2 3 k, or more than 3 h), bedtime {after 24.00 hours,
23.00 24.00 hours, or before 23.00 hours), depressive symptoms (yes
or 7o), and OD symptoms (ves or ne), were calculated with 95% con-
fidence intervals. The associations between duration of Internet use
and lifestyle habits were examined by )(Z—tests. The study’s level of
statistical significance was set at <0.05. All statistical analyses were
performed using sas 9.4 (SAS Institute Inc., Cary, NC, USA).

Results

A total of 2789 students completed the TAT (response rate = 96.6%).
The overall [AT score was 30.6 £ 12.7 (2014, 314 £ 13.1; 2015,
209 4+ 12.4; 2016, 304 £ 12.5), with 82.2% (2014, 80.2%; 2015,
84.2%; 2016, 82.4%) classified as normal (TAT < 40), 15.8% (2014,
17.5%; 2015, 14.2%; 2016, 15.7%) as mild PIU (IAT 40 69), and
2.0% (2014, 2.4%; 2015, 1.7%; 2016, 2.0%) as severe PIU
(IAT = 70). The proportion of students with severe PIU was relatively
low; therefore, we have defined ‘PIU” in this study as individuals with
scores indicating they had mild or severe PIU (IAT = 40). Table 1
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Table 1. Prevalence of problematic Internet use by sex and school grade over 3 years
2014 2015 2016
piut prut prut
Total R R— Total Total PR L P
n n (%) n n (%) n n (%) Z-score* Pvalue*

Total

Jr high grade
First 318 45 14.2 323 34 10.5 284 36 12.7 0.59 0.56
Second 293 65 222 317 53 16.7 15 59 18.7 1.05 029
Third 326 76 233 300 62 20.7 313 66 211 0.69 049
Total 937 186 19.9 940 149 159 912 161 1T 1.25 0.21
z-score’ -2.91 -3.47 -2.67
P-value* <001 <0.01 <0.01

Male

Jr high grade
First 151 18 11.9 163 17 104 146 20 13.7 —0.46 0.64
Second 151 30 19.9 145 23 159 161 32 19.9 -0.02 0.98
Third 160 31 19.4 153 27 17.6 149 29 19.5 —0.01 0.99
Total 462 74 171 461 67 145 456 81 17.8 027 0.79
z-score’ -1.73 -1.87 -1.29
P-value* 0.08 0.07 0.20

Female

Jr high grade
First 167 27 16.2 160 17 10.6 138 16 11.6 1.24 0.21
Second 142 35 24.6 172 30 17.4 154 .4 17.5 152 0.13
Third 166 45 27.1 147 35 238 164 37 22.6 0.96 0.34
Total 475 107 22:5 479 82 17.1 456 80 17.5 1.95 0.051
2z-gcore” -2.39 -3.07 -2.49
P-value® 0.02 <0.01 0.01

TYoung’s Internet Addiction Test = 40.

iCoch.mn—Armitage test.

PIU, problematic Internet use.

shows the prevalence of PIU over time. Over the 3 years, the preva-
lence of PIU was approximately 18% (2014, 19.9%; 2015, 15.9%;
2016, 17.7%; Cochran Armitage test, P-value 0.21). The proportion
of PIU among female students showed a nonsignificant downward
trend beginning in 2014, but the male students did not show a trend.
The prevalence of PIU significantly increased with the advancement
of grade, especially among girls in each year {(Cochran Armitage test,
P-value, 2014, <0.01; 2015, <0.01; 2016, <0.01). The proportion of
those with PIU was slightly higher among gitls than boys. Approxi-
mately 13.3% (2014, 15.1%; 2015, 12.7%; 2016, 12.1%) used the
Internet for 3 or more h/day, 19.1% (2014, 19.0%; 2015, 16.9%;
2016, 21.5%) for 2 h/day, 28.9% (2014, 28.4%; 2015, 29.0%; 2016,
29.4%) for 1 h/iday, and 38.7% (2014, 37.5%; 2015, 41.5%; 2016,
37.1%) for less than 1 h/day.

The percentage of mobile phone owners was 52.2% (boys,
46.5%; girls, 57.7%; lst grade, 49.8%; 2nd, 47.1%; 3rd, 59.1%) in
2014, 553% (boys, 51.1%; gitls, 59.3%; lst grade, 45.5%; 2nd,
59.4%; 3rd, 61.5%) in 2015, and 53.2% (boys, 50.1%; girls, 56.3%;
1st grade, 48.9%; 2nd, 52.4%; 31rd, 57.8%) in 2016. The propottion
of those who had ‘a rule with their parents when using the Internet’
was 43.2% (boys, 38.1%; girls, 48.0%) in 2014, 45.0% (boys, 39.5%;
girls, 50.3%) in 2015, and 47.4% (boys, 41.7%; girls, 53.1%) in
2016. Table 2 shows the students’ Internet activities. The percentage
of video downloaders was high for both sexes. Among boys, the pro-
portion of those who played games was significantly higher than
among girls, but among girls, the proportion that used LINE, a free
application for smartphones, which is often used for group chats, was
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significantly higher than among boys. The proportion of those using
the LINE application has been on a significant upward trend from
year to year (Cochran Armitage test, P-value < 0.01).

Tables 3 and 81 show the associations between PIU and lifestyle
habits, depression symptoms, and OD symptoms for each grade. In
the adjusted model, skipping breakfast, late bedtime (after
24.00 hours), and OD symptoms had a significant positive association
with PIU. Sleepiness after awakening in the morning, less studying
time, and depressive symptoms had significant positive associations
with PIU, except among st grade students, whereas, a lack of exer-
cise was significantly positively related to PIU only for 1st grade stu-
dents. Sex was not related to PIU, and not having a ‘person of trust to
talk to’ seemed to be positively associated with PIU, though the asso-
ciation was not significant.

Tables 4 and S2 show the associations between the ‘duration of
Internet usage” and lifestyle habits. Lifestyle habits were significantly
associated with the duration of Internet usage, except exercise habits
among 2nd grade students. The longer the students used the Internet,
the more likely their lifestyle habits were affected, especially their
bedtime.

Discussion

Over the 3 years, the prevalence of PIU (IAT = 40) was approxi-
mately 18% (2014, 19.9%; 2015, 15.9%; 2016, 17.7%). There was no
significant change in PIU over the years in this study. As the grade
increased, PTU showed an increasing trend. A sex difference was also

Psychiatry and Clinical Neurosciences 73: 20-26, 2019
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Table 2. Internet aciivities
Game LINE Twitter Videos Blogging Shopping
Total n (%) n (%) n (%) n (%) n (%) n (%)
2014
Male 462 336 T3 193 41.8 70 15.2 356 i | 50 10.8 81 175
Female 475 260 54.7 245 51.6 101 213 371 78.1 86 18.1 74 15.6
P-value’ <0.01 <0.01 0.02 0.70 <0.01 042
2015
Male 461 323 70.1 202 43.8 78 16.9 347 753 56 122 78 16.9
Female 479 275 574 288 60.1 105 219 389 81.2 91 19.0 79 16.5
P-value’ <0.01 <0.01 0.053 0.03 <0.01 0.86
2015
Male 456 326 IS 223 48.9 60 13.2 352 T2 81 17.8 70 15.4
Female 456 277 60.8 287 62.9 101 222 376 825 85 18.6 68 14.9
Pvahe’ <0.01 <0.01 <0.01 0.048 0.73 0.85
Year
2014 937 596 63.6 438 46.7 171 18.3 727 TF6 136 14.5 155 16.5
2015 940 598 636 490 52.1 183 19.5 736 78.3 147 15.6 157 16.7
2016 912 603 66.1 510 55.9 161 A 728 79.2 166 182 138 15:1
z-scote” —1.12 -3.95 0.32 -1.17 -2.15 0.82
Pvalue? 0.26 <0.01 0.75 024 0.03 041
sz-test.
iCochIan—Arrnitage test.

found for Internet activity. There was a significant increase in the use
of LINE for both boys and girls over the years. The results from a
multiple logistic regression indicated that disturbed sleep habits, less
study time, and depressive and OD symptoms were significantly asso-
ciated with PIU.

A large-scale survey on the prevalence of PIU among junior
high-school students in Japan was conducted for the first time in
2012 by the Health Laboratory Research Group using Young’s diag-
nostic criteria."* The survey’s results showed a 6% prevalence of PIU
among junior high-school students nationwide, which was estimated
to be 510 000 adolescents. Afterward, the Ministry of Internal Affairs
and Commumications conducted a large-scale survey on the preva-
lence of PIU, targeting approximately 10 000 junior high-school stu-
dents in Yokohama, an urban area, in 2015."° This survey used
Youngs IAT, the same mstrument that was used in our study, and
reported the following prevalence: 5.7% showed severe PIU, and
48.8% showed mild PIU."* In addition, Kawabe et al. conducted a
survey using Young’s [AT in a sample of approximately 1000 junior
high-school students in a suburban area of Ehime i 2016 and
reported that 2.0% of the students showed severe PIU and 21.7%
showed mild PIU.'® The prevalence in our study was 2.0% with
severe PIU and 15.8% with mild PIU, which is lower than that in pre-
vious studies. Regional differences may be due to differences in own-
ership of mobile phones or smartphones. A previous study found an
association between ownership of smartphones and PIU.'® Our study
also found a positive relation between higher-grade level (year in
school) and higher ownership rate of mobile phones or smartphones,
which is similar to previous studies,'® and an increase in the preva-
lence of PIU (Table 1). While the ownership rate of smartphones was
73.1% in the Yokohama survey'® and 42.5% in the Ehime survey,'®
the ownership rate of mobile phones and/or smartphones in our study
was 55%. As our study did not ask about ownership of smartphones
alone, we could not simply compare them, but we did at least find
that the penetration rate of smartphones in our study area was lower
than that of the urban area of Yokoharna.

In the present study, the prevalence of PIU over the 3-year
period did not increase (Table 1). One reason might be that the

Psychiatry and Clinical Neurosciences 73: 2026, 2019
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mobile-phone ownership rate has not increased rapidly. However,
since the prevalence of PIU might rise as the smartphone penetration
rate increases in the study area in the future, attention should be
devoted to this issue. Other reasons for the lack of an increased trend
in PIU prevalence include the possibility of education about the Inter-
net and existing rules of schools or regional units regarding mobile
phones and smartphones, which may also be other reasons for
regional differences. Particularly among those who use social net-
working services, bedtime i1s often late because chatting with school
friends is not interrupted; therefore, school-based Internet use strate-
gies may be effective. Indeed, efforts have been made to create rules
to limit Internet use in some areas, with positive effects, such as
increased time spent studying and sleeping *> In this study setting,
each junior high school could have made efforts to limit Internet use
by offering Internet education and creating relevant rules, but we did
not conduct a survey on these specific issues. Further studies should
focus on education about the Internet and existing rules of schools or
regional units regarding smartphones in order to examine whether
these factors affect the prevalence of PIUL
The proportion of students with PIU was slightly higher among
female students, though the difference was not significant (Tables 1, 3
and §1), which is consistent with some previous studies in Japan.'* 1
It is possible that differences in students’ Internet activities may be
related to sex, which would lead to sex differences in the prevalence
of PIU,"* though no conclusions have been reported®*** In our
research, the proportion of students who played games was high
among boys, whereas the proportion of those who used the LINE
application was high among girls (Table 2), which is consistent with
the trend reported in previous studies '*** Moreover, Mihara et af.
reported that the following common and sex-specific applications
contributed to the increased prevalence of PIU: downloading (both
sexes), online gaming (boys), social networking, and blogging
(girls).14 Boys and girls may have different psychosocial mechanisms
leading to PIU, and understanding of these mechanigms will provide
better management strategies for each sex. As mentioned eartlier, it
might be harder to disconnect from LINE because it is a chat applica-
tion, and girls might be offended if one withdraws their participation
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Table 3. Association between problematic Internet use and lifestyle habits or health-related symptoms in 3rd grade students
i’ Neon-PIU Model 1 Model 2
& . % ¥ OR 95%CI OR 95%CI
n— 204 #1735
Sex
Male 87 427 375 510 0.03 ref ref
Female 117 574 360 490 1.38 1.00 — 1.91 1.16 080 — 1.68
Person of trust to talk to
Not having 25 123 29 40 <001 3.14 177 — 557 148 075 — 2.89
Having 179 87.8 706 96.1 ref ref
Awakening m the morning
Sleepy 102 50.0 168 229 <0.01 6.81 3.40 — 13.61  3.45 1.67 — T2
A little sleepy 92 451 437 595 259 1.31 — 513  2.03 1.01 — 4.07
Well 10 4.9 129 176 ref ref
Breaktast
Not every day 61 299 103 140 <001 243 1.67 - 3.54 1.53 1.00 — 2.35
Every day 143 70.1 632 86.0 ref ref
Exercise habits
None 31 152 50 68 <001 251 1.52 — 4.13 .19 072 — L7
1-3 days a month 15 6.4 54 %3 1.00 0.2 — 193 081 040 — 1.66
1-2 days a week 35 132 91 12.4 1.65 1.06 — 2.57 1.66 093 — 297
=3 days a week 125 61.3 540 73.5 ref ref
Studying time (weekdays)
<lh 62 304 139 189 <0.01 250 1.59 - 395 214 130 — 352
1-2h 43 211 222 302 ref ref
2-3h 58 284 225 306 1.50 096 — 234 135 084 — 2,19
3h< 38 181 148 201 1.51 0.92 — 247 1.20 070 — 2.04
Bedtime
24.00— 99 485 204 278 <0.01 299 1.87 — 478 229 137 — 3.81
23.00-23.59 76 373 341 464 146 091 - 234 1.56 094 — 2459
—22.59 29 142 190 259 ref ref
Depression
Yes (DSRS =16) 52 263 60 85 <0.01 391 258 — 23 1.81 1.11 — 298
No (DSRS <16) 144 735 648 915 ref ref
Orthostatic dysregulation
Yes (11 ODSI = 3) 101 495 162 220 <0.01 314 225 — 4.38 1.83 123 — 2.71
No (11 ODSI < 3) 103 505 573 780 ref ref
TYoung’s Internet Addiction Test =40,
ixz-rest.
Model 1: Unadjusted.
Model 2: Adjusted by sex, person of trust to talk to, breakfast, exercise habits, studying time, bedtime, depression, and erthestatic dysregulation.
110DSI, 11 Orthostatic Dysregulation Symptom Items; CI, confidence interval; DSRS, Birleson Depression Self-Rating Scale; OR, odds ratio;
PIU, problematic Internet use.

while friends are present. The study’s results revealed that the propor-
tion of students who used LINE was on an upward trend among both
boys and girls; therefore, preventive measures against PIU and bully-
ing might be needed.

In this study, we evaluated the associations between PIU and
lifestyle (sleep, study, and exercise habits) and found that PIU was
significantly associated with sleep habits, such as bedtime, sleepiness
after awakening in the morning, and skipping breakfast (Tables 3 and
S1). Previous studies have also reported an association between PIU
and sleep depn'vationf’35 and a survey conducted by the Ministry of
Internal Affairs and Communications also reported that students’
sleep time was longest when the amount of time was reduced by
using the Tnternet,'> which supports our results. On the other hand,
PIU and study and exercise habits were significantly related, but for
gome grades, the associations were not sighificant. Our study also

24

found the same relationship pattern between duration of Internet
usage and lifestyle habits (sleep, study, and exercise), suggesting that
junior high-school students experience sleep deprivation because of
their Internet use (Tables 4 and S2), which is consistent with previous
reports®® and supports our results regarding the association between
PIU and lifestyle habits. Previous studies have also re‘}aorted a relation
between PIU and both academic performance®” and physical
activity,***¢ although such analyses by grade have not been sufficient.
Our results suggest that sleep, study time, and exercise time are
reduced due to PIU.

Our study also found significant associations between PIU and
psychological factors, including depressive and OD symptoms
(Tables 3 and S1). Moreover, not having a person of trust to talk to
seemed to be positively associated with PIU, though it was not sig-
nificant. Previous studies have reported associations between PIU

Psychiatry and Clinical Neurosciences 73: 20-26, 2019
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Table 4. Association between Internet use and lifestyle habits in 3rd grade students
23h 2h lh 1 h> P
n— 131 n—210 n— 277 n—316
Awakening in the morning
Sleepy 55 42.0 64 30.5 74 26.7 76 241 <0.01
A little sleepy 63 48.1 127 60.5 152 54.9 183 581
Well 13 9.9 19 9.1 51 18.4 56 17.8
Exercise habits
None 16 122 18 8.6 20 72 27 85 <0.01
1-3 days a month 17 13.0 7 33 18 6.5 25 7.9
1-2 days a week 26 19.9 26 12.4 34 12.3 38 12.0
=3 days a week 72 55.0 159 75.7 205 74.0 226 715
Studying time (weekdays)
<lh 46 354 52 249 45 16.3 57 18.1 <0.01
1-2h 29 223 64 30.6 81 292 89 283
2-3h 26 20.0 59 282 99 357 97 308
3hs 28 22.3 34 16.3 52 18.8 12 29
Bedtime
24.00- 67 51.2 69 32:9 82 29.6 85 269 <0.01
23.00-23.59 46 851 85 40.5 132 47.7 151 47.8
-22.59 18 13.7 56 26.7 63 227 80 253

and both loneliness®™ and parent child relationships. Our results
regarding the relation between not having a person of trust to talk to
and PIU support these previous findings. Furthermore, many prior
studies have reported a relation between mental health, especially
depressive symptoms, and PIU,® ®* which is consistent with the
results of our study. The reasons for the association between PIU
and mental health have not been fully elucidated, but serotonin gene
polymorphisms {e.g., SHTTLPR), commonly associated with PIU
and depression, has been reported to be involved.® Meanwhile, as
the Internet provides a virtual world of escape from reality, some
students experiencing loneliness or depressive symptoms might be
prone to developing PIU. Further studies are needed to examine this
issue. Individuals with PIU have been reported to have physical
symptoms, such as fatigue due to insufficient sleep,4 and we found a
significant association between PIU and OD symptoms, as these
physical symptoms might overlap with OD symptoms. These are the
first results regarding the association between PIU and OD symp-
toms. A previous study reported that patients with circadian rthythm
disorder showed high complications with oD,"” suggesting a link
between circadian rhythm and cardiac autonomic control. Our
results showed that PIU is related to both sleep deprivation and OD;
thus, PIU might be related to OD via a disturbance in circadian
rthythm. However, we cannot infer causality due to the cross-
sectional design of this research. Further research focusing on circa-
dian rhythm is thus necessary.

The strength of this study 1s that we broadly examined the fac-
tors related to PIU among junior high-school students in Japan and
clarified the relationship of PIU with sleep and psychological factors
using scores on validated instruments (TAT, DSRS, and the 11 OD
Symptom [tems). We also conducted a survey for 3 years in the same
setting and examined Internet use and the prevalence of PIU over
time. However, the study has some limitations. First, an [AT score =
40 was taken as indicating PIU in this study, but it was not diagnosed
by a doctor. Therefore, we might be overestimating the prevalence of
PIU and related factors.*” However, our results may be useful for the
prevention and early detection of PIU for junior high-school students
in the general population. Second, this study does not consider the
association of family-related factors with PIU, such as parent child
relationships and family discord * ** The lack of a person of trust to
talk to might indirectly indicate that the parent child relationship is

Psychiatry and Clinical Neurosciences 73: 2026, 2019

not good; however, it I8 important to conduct research that mecludes
family-related factors in the future. Third, categorical responses for
our lifestyle variables, such as exercise frequency or sleep, were not
validated, although the questions were based on a survey in Japan.™®
Studies on both validated and quantitative scales would be required.
Furthermore, since the subject of this study is limited to junior high-
school students in rural areas, caution in generalizing the study’s
results is needed. Finally, because of its cross-sectional design, cau-
sality cannot be mferred from this study’s results, and it did not make
statistical adjustments among the factors. Longitudinal studies are
needed to clarify the relations between PIU and each factor

In conclusion, the prevalence of PIU (IAT = 40) among junior
high-school students in a rural area of Japan was approximately 18%,
and there was no significant change in PIU over the examined years
in this study. Overall, the results suggest that PIU reduces sleep,
study, and exercise time and that it is related to depressive and OD
symptoms. Further investigations are needed to develop preventive
measures for PIU.
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