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Abstract

This study aimed to clarify the associations between problematic Internet use and the
frequency of alcohol consumption, the amount of alcohoi consumed, and opinions related to
alcohol use in Japanese adolescents. A self-administered questionnaire survey was
administered to students enrolled in randomly selected junior and senior high schools
throughout Japan, and responses from 101,134 students were obtained. The results of
multiple logistic regression analyses indicated that the adjusted odds ratios for Internet
A addiction and excessive Internet use were higher as the number of days in which alcohol was
consumed during the previous 30 days increased. In addition, the adjusted odds ratio for
excessive Internet use indicated a dose-dependent association for the amount of alcohol
consumed per session. With regard to views on alcohol use, the adjusted odds ratio for
Internet addiction was highest for those who thought alcohol was good for their health or

who thought that the prohibition against underage drinking was wrong. This study revealed
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that adolescents with problematic Internet use consumed alcohol more frequently, consumed

a greater amount of alecohol, and had affirmative views of alcohol use.

Introduction

With the rapid global popularization of the Internet in recent years, the issue of problematic
Internet use (PIU), such as Internet addiction (IA) and excessive Internet use (BIU), among
adolescents has arisen. Recent studies have reported that PIU is associated with depression
and anxiety (Fu et al., 2010; Ko et al., 2009b; Lee et al., 2013; Liu et al., 2011; Mythily et al.,
2008; Yen et al., 2007), sleep disorders (e.g., excessive daytime sleepiness; (Choi et al., 2009),
and substance use (e.g., tobacco; (Lee et al., 2013; Liu et al., 2011). PIU among adolescents is
a public-health problem that has recently emerged and requires corrective actions.

Another public-health issue is alcohol use among adolescents. This issue has pre-dated PIU
and, thus, has been extensively studied. According to a nationwide study on junior and
senior high school students in Japan (Osaki et al., 2009), the proportion of students who
consumed alcohol tended to decrease after the year 2000. During that same period, the
Internet utilization rate of Japanese adolescents increased from 72.8% (2001) to 95.5%
(2009) (Communications, 2012). With wider use of the Internet, the number of adolescents
consuming alcohol may have decreased as a result of a lack of time for drinking. With regard
to a potential association between IA and alcohol use among adolescents, study results have
varied. Researchers have reported the presence of an association (Lam et al., 2009), a weak
association (Johansson and Gotestam, 2004), and no significant association (Lee et al., 2013).
In addition, a study (Choi et al., 2009) has suggested that overindulgence in Internet use
among adolescents might decrease their alcohol use. However, to our knowledge, few studies
have reported associations between PIU and the frequency and amount of alcohol use or
views on alcohol use among adolescents. Hence, in the present study, we conducted a survey
on PIU (e.g., IA) and alcohol use among junior and senior high school students in Japan.
This study is one of a series of nationwide surveys on lifestyle habits (i.e., alcohol use,

smoking, eating, and sleeping) in Japanese junior and senior high school students.

Methods
Participants

A single-stage cluster sampling method was employed. First, 10,018 junior high and 4,603
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senior high schools (14,621 in total) as of May 2011 in Japan were registered for this study.
Among them, 140 junior high (selection rate: 1.4%) and 124 senior high schools (selection
rate: 2.7%) were randomly selected.

In the Japanese education system, children enter primary school at the age of 6 years and
leave after 6 years of study. They then enter junior high school for 3 years of study, followed
by a further 3 years at senior high school. In this report, the first to third years of junior
high school are called the 7th to 9th grades, and the first to third years of senior high school

are called the 10th and 12th grades.

Procedure

We sent a letter requesting cooperation in our survey to each selected school, along with the
same number of questionnaires and envelopes as that of students enrolled. At each school
where the principal had approved participation in our survey, teachers delivered the
questionnaires to the students. After filling out the questionnaire, each student was
requested to place the completed questionnaire in the envelope supplied and then seal it
with an adhesive flap. The teachers were requested to send back the sealed envelopes to the
Nihon University School of Medicine without opening them. The survey was conducted
between October 2012 and March 2013. This study was apprbved by the Ethics Committee of
the Nihon University School of Medicine.

Response Rates

Of the selected junior and senior high schools, 94 and 85 returned responses, respectively,
(school cooperation rate: 67.1% and 68.5%, respectively). Thus, 179 out of 264 junior and
senior high schools returned responses (overall school cooperation rate: 67.8%). Of the
109,847 student participants, 101,134 responded to the questionnaire (38,871 [92.6%] junior
high and 62,263 [91.7%] senior high school students), for a 92.1% overall response rate. The
eventual response rates were 59.8% and 61.3% for junior and senior high schools,
respectively (60.7% in total). From the collected questionnaires, 1,084 were excluded because
the respondent’s sex or grade was not specified, or the responses were inconsistent. Data
from the remaining 100,050 questionnaires (38,494 and 61,556 from junior and senior high

schools, respectively) were analyzed.
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Measures

The questionnaire items used in this study were developed by taking into account the
questionnaires used in past, similar, studies. With regard to use of the Internet, 8 questions
were translated into Japanese from the Young Diagnostic Questionnaire for Internet
Addiction (YDQ) (Young, 1998) and added to the current questionnaire. Similar to previous
studies with adolescents (Fu et al., 2010; Johansson and Gotestam, 2004; Stavropoulos et al.,
2013), IA was defined as an affirmative answer to at least 5 of the 8 YDQ questions. We also
included a question on the average number of hours spent using the Internet per weekday
during the previous 30 days. EIU was defined as 5 or more hours of use per day, based on a
previous study with adolescents (Mythily et al., 2008).

With regard to alcohol use and smoking status, we included questions on the number of days
during the past 30 that the respondent used alcohol or smoked (the response options
included: “none,” “1-5 days,” “6-19 days,” and “>20 days”) and on the amount of alcohol
consumption per session (the response options included: “not drinking,” “less than one glass,”
“1-2 glasses,” “3-5 glasses,” and “>6 glasses”). Students who consumed alcohol 1 or more
days during the previous 30 were defined as habitual alcohol consumers. In addition, to
asses views on alcohol use, we included questions on respondents’ opinions of the underage- ,
drinking prohibition (response options included: “the prohibition is understandable,” “I have

&L

no choice but to abide by it,” “the prohibition is wrong,” and “drinking alcohol or not must be
put at one’s disposal”) and on the respondents’ opinions on the physical effects of alcohol use
(response options included: “alcohol use is physically harmful,” “alcohol use is somewhat

&«

physically harmful but not seriously harmful,” “alcohol use is neither good nor bad for one’s
health,” “alcohol use is good for one’s health,” and “I don’t know”).

With regard to mental health status, the 12-item General Health Questionnaire (GHQ-12)
was employed. The GHQ-12 is a self-administered questionnaire designed as a screening tool
for mental diseases (D'Arcy and Siddique, 1984; Doi and Minowa, 2003). It consists of 2
factors—“depression and anxiety” and “decrease in positive feeling”—and a total of 12 items
(6 items for each factor). One question from each of the 2 factors was selected for the current
study, and those who answered affirmatively to either question were defined as having poor
mental health; some previous studies (Morioka et al., 2013; Munezawa et al., 2011) with

adolescents employed the same definition.

In addition, questions on personal information, lifestyle habits, and school were included in
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the questionnaire.

Data analysis

‘We performed multiple logistic regression analyses to calculate the adjusted odds ratios
(AORs) for adolescents who were addicted to the Internet or who had EIU (.e., >5 hours) for
both the number of days alcohol was consumed and the amount of alcohol consumed per
session during the previous 30 days. Regarding the covariates, the following 8 demographic
factors were used to eliminate confounding factors: sex, age, eating breakfast, bedtime,
smoking, intention to study at a university, participating in extracurricular activities, and
pc - mental health (GHQ score >1). Next, we performed multiple logistic regression analyses
to calculate the AORs for adolescents addicted to the Internet among habitual alcohol
consumers for their views on the physical effecté of alcohol use and on the underage-drinking
prohibition. Regarding the covariates, the abovementioned 8 demographic factors were used

to eliminate confounding factors. All analyses were performed using SPSS 16.0 for Windows.

Results

The AOR for the adolescents who were addicted to the Internet increased with an increase in
the number of days alcohol was used during the previous 30 days (P<0.01). With respect to
the amount of alcohol consumed per session, the AOR for the adolescents who were addicted
fo the Internet was highest for those who consumed >6 glasses (AOR: 1.74, 95% CI: 1.51—
2.01, P<0.01). The AORs for adolescents who had EIU (& 5 hours) increased with an increase
in the number of days alcohol was consumed or the amount consumed per session during the
previous 30 days (P<0.01; see Table 1).

With respect to views on the physical effects of alcohol use, the AOR for adolescents who
were addicted to the Internet among habitual alcohol consumers was the highest for those
who thought alcohol consumption was good for one’s health (AOR: 1.70, 95% CI: 1.38-2.10,
P=0.02). With respect to views on the underage-drinking prohibition, the AOR for
adolescents who were addicted to the Internet among habitual alcohol consumers was the
highest for those who thought the underage-drinking prohibition was wrong (AOR: 1.34, 95%
CI: 1.06-1.71, P<0.01; see Table 2).

Discussion
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We believe that the present sample is representative of Japanese adolescents because (1) the
participating schools were randomly selected from junior and senior high schools nationwide
and (2) more than 100,000 responses were analyzed.

The present study revealed that the risk of PIU among adolescents was higher as the
number of days alcohol was consumed and the amount consumed per session during the
previous 30 days increased. In addition, it was revealed that IA among adolescents was
associated with positive views on alcohol use. These results suggest that popularization of
the Internet among adolescents may not lead to a decrease in alcohol consumption among in
that age group.

We have inferred some reasons for the observed association between Internet and alcohol
use among adolescents. One possibility is that PIU and alcohol use may be different
symptoms of a single underlying disorder or disease. An experimental study (Ko et al.,
2009a) reported that activation of the same brain sites were involved in PIU and substance
dependency. Moreover, PIU and substance dependency were reported to be linked from a
phenomenological viewpoint (Liu and Potenza, 2007). The present results also suggest that
PIU and alcohol use are symptoms of a single disorder or disease. However, the disease
concept for PIU, including IA, has not been established yet; thus, a discussion in the
literature is necessary in order to establish the disease concept. Another possibility is the
effect of insomnia. The prevalence of symptoms of insomnia (i.e., difficulty in initiating sleep,
difficulty in maintaining sleep, and early morning awakening) has been reported to be
higher among adolescents who are addicted to the Internet than adolescents who are not
addicted (Choi et al., 2009). Moreover, insomnia in adolescents has been associated with
alcohol use (Kaneita et al., 2006; Morioka et al., 2013). In addition to insomnia, aggressive
behaviors (e.g., serious fights and carrying weapons) have been associated with PIU (Liu et
al., 2011) and alcohol use (Chen et al., 2008) among adolescents. Thus, future research
should consider the effects of these confounding factors when examining the association
between Internet and alcohol use among adolescents.

The present study has some limitations. First, because a cross-sectional design was used, a
causal relationship between PIU and alcohol use could not be determined. Second, a non-
response bias may have occurred, as certain schools and students chose not to participate.
Moreover, data from long-term absentees are not reflected in the current analyses. Third,

the use of a self-administered questionnaire may have resulted in a reporting bias. For
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instance, data on the number of days alcohol was consumed and the amount consumed may
have been subject to a recall bias. Moreover, because underage drinking is illegal in Japan,

the respondents may have tended to underreport their alcohol consumption.
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(Table 1)

Multiple logistic regression analyses on the association between alcohol use and problematic
Internet use

Internet addiction was defined as an affirmative response to at least 5 of 8 questions from
the Japanese version of the Young Diagnostic Questionnaire for Internet Addiction (YDQ;
Young. 1998).

Excessive Internet use was defined as an average of >5 hours of Internet use per weekday

during the previous 30 days.

(Table 2)
Multiple logistic regression analyses on the associations between views on the physical
effects of alcohol use, views on the underage-drinking prohibition, and Internet addiction

among those with habitual alcohol consumption

Views on the physical effects of alcohol use:

Alcohol use is physically harmful.

Alcohol use is somewhat physically harmful but not seriously harmful.
Alcohol use is neither good nor bad for one’s health.

Alcohol use is good for one’s health.

I don't know.
Views on the underage-drinking prohibition:

The prohibition is understandable.

I have no choice but to abide by it.
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The prohibition is wrong.

Drinking alcohol or not must be put at one’s disposal.

Students who consumed alcohol on 1 or more days during the previous 30 days were defined

as habitual alcohol consumers.
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Table 1 Multiple logistic regression analyses on the association between alcohol use and problematic Internet use

Internet Addiction - Internet Addiction-
N AOR 95%CI P Value N AOR 95%CI P Value

The number of days in Amount of alcohol
which alcohol was ‘ <0.01 consumed per drinking <0.01
consumed _ session

None 85,724 1.00 Not drinking 61,904 1.00

1-5 days 9,951 1.49 1.39 - 1.60 Less than a glass 18,402 1.34 126 - 1.42

6-19 days 1,376 1.62 1.38 - 1.90 1 or 2 glasses 10,960 1.46 1.36 - 1.57

20 days 343 3.28 249 - 4.31 3-5 glasses 4,393 1.45 1.31 - 1.61

26 glasses 1,964 1.74 1.51 - 2.01
Excessive Internet Use Excessive Internet Use
N AOR 95%Cl P Value N AOR 95%CI P Value

The number of days in Amount of alcohol
which alcohol was <0.01 consumed per drinking <0.01
consumed session

None 85,860 1.00 Not drinking 62,125 1.00

1-5 days 9,981 1.85 1.75 - 1.95 : Less than a glass 18,361 1.19 1.13 - 125

6-19 days 1,388 2.40 212 - 272 1 or 2 glasses 10,947 1.91 181 - 2.02

20 days 339 3.49 274 - 444 3-5 glasses 4,410 2.62 243 - 2.83

26 glasses 1,950 3.23 2.89 - 3.60

Abbreviations:AOR, adjusted odds ratio; Cl, confidence interval

Internet addiction was defined as an affirmative response {o at least 5 of 8 questions from the Japanese version of the Young Diagnostic Questionnaire for Int
Excessive Internet use was defined as an average of 25 hours of Internet use per weekday during the previous 30 days.

Sex, Grade, Having breakfast, Bedtimes, Intending to study at university, Participating in extracirricular activities, Smoking and Mental health status were use:
Subjects with missing data were excluded from the analysis.
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#1 HETERLLOOFEDLHOT VYRV —LOEFHERRRER & i COBBREOEIE

7% ARSRIRIE TR ARERILIE 7 4% 4 BRI 7 4% 4 BERILL b

10 4% 4 BRI 10 1% A BERIRTE 10 EH% 4R L 10 4£4% 4 BFRILSL L G p fE
11 Ft%
o 5 0D S
% 31.9% 33.7% 37.0% 37.0% 33.4% p<0.01
(n) (11647 (733) ’ (2372) (1146) (15898)
% 29.6% 33.5% 35.4% 36.2% 30.6% P<0.01
(n) (12318) (505) (1471) (478) (14772)
10 F1%
U @R R
3 32.9% 36.9% 38.1% 40.0% . 34.4% p<0.01
(n) (12362) (808) (2556) (1250) (16976)
% 31.5% 34.0% 37.1% 39.5% 32.4% p<0.01
(n) (13074) (535) (1584) (514) (15707)
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Fo HMETHERLIOOERDIHOT VERVS —LOEFHEARRNE 4 ERMOHE - FEOE(L

7 4% 4 BERASRES 7 HE 4 BERLL 7 FE A FERRTS TER 4L L

10 4% 4 BRI 10 4514 4 BERERIH 10 4512 4 BERALL L 10 £%% 4 BERILL | AEt p &
441 "
HEOHM
% 16.2cm 16.3cm 16.1cm 16.4cm 16.2cm ns
IEERE 3.6 3.8 3.8 3.8 3.7
(n) (10467) 677 (2133) (1014) (14291)
= 17.4cm 17.6cm 17.7cm 17.8cm 17.3cm P<0.01
RERE 4.2 4.2 4.6 4.2 4.2
(n) (11113) (443) (1315) (418) (13289)
10 &%
REOHEM
% 8.9kg 9.6kg 9.6kg 10.0kg 9.1kg p<0.01
TEUERE 3.6 4.0 4.1 4.4 3.8
(n) (10702) (696) (2179) (1039) (14616)
=@ 8.9kg 9.5kg 10.0kg 10.1kg 9.0 p<0.01
EERE 3.5 3.9 4.0 4.6 3.7
(n) (11361) (458) (1350) (434) (13603)
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£3 MAETERE 1 OFRO 1 HOTF L EROY — ADAFHEFRSMT & BEF OREF% 10 B0 &

T F 1% 4 RERIRTS 7% 4 R L 7 Fth 4 BRI 7R 4 BRI

10 1% 4 REEIRT 10 1% 4 BB AR 10 1% 4 eI B 10 414 4 BERILL L &5t p fE
HAE 10 4%
10 BFRTEEEE OFI S
% 73.8% 61.9% 56.9% 51.2% 69.0% p<0.01
(n) (12321) (806) (2544) (1247) (16918)
g:3 69.5% 55.7% 52.0% 44.5% 66.4% P<0.01
(n) (13021) (533) (1579) (512) (15645)
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T E A RERRTS T FE 4 BFELL R 7 Fh A FERRT 7% ARl E
10 4E1% 4 BRI 10 4E1% 4 BERART 10 4E1% 4 BRI E 10 F4 4 B E &5t p &
H4 10 4
1% - E )
.
1EERRE  64.4% 68.9% 73.3% 72.8% 66.6% p<0.01
1- 2 B 29.7% 25.7% 24.2% 24.3% 28.7%
2 BERILL B 5.8% 5.3% 2.6% 2.9% 5.1%
(n) (12339) (808) (2250) (1247 (16944)
Hi4 10 4
%
=
1EEREIR 57.5% 58.3% 65.0% 65.1% 58.5% p<0.01
1- 2 BERE 35.8% 34.0% 30.8% 30.8% 35.1%
2 L B 6.7% 7.7% 4.2% 4.1% 6.4%
(n) (13042) (535) (1578) (513) (15668)
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