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Suzuki Kota, Yokomichi Hiroshi, Yamagata Zentaro. Problematic Internet use and

its associations with health-related symptoms and |ifestyle habits among rural

Japanese adolescents. Psychiatry Glin Neurosci. 2019; 73: 20-26

PCN

REGULAR ARTICLE

Problematic Internet use and its associations with
health-related symptoms and lifestyle habits among rural

Japanese adolescents

Reiji Kojima, MD, PhD
Sonoko Mizorogi, MD, PhD,"* Kohta Suzuki, MD, PhD, MPH
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 2014-2016, 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 PIU has not yet been definitively established. Among the reasons,
some claim that people become addicted not to the medium 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 Young’s 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 performance and school refusal, have been
reported.’ Previous studies have also suggested that PIU 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

,'* Miri Sato, PhD,? Yuka Akiyama, MS," Ryoji Shinohara, RN, SW, PhD,?

% 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 OD symptoms among students from 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: Our 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, sleep.

http://onlinelibrary.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 in Japan, with junior high-school students approaching
51.7% and that among high-school 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 Pediatric
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 investigated 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,'

i Department of Health Sciences, School of Medicine, University of Yamanashi, Yamanashi, Japan

2 Center for Birth Cohort Studies, University of Yamanashi, Yamanashi, Japan

3 Department of Physical Therapy, Faculty of Health Sciences, Health Science University, Yamanashi, Japan

4 Department of Pediatrics, Nirasaki Municipal Hospital, Yamanashi, Japan

5 Department of Health and Psychosocial Medicine, Aichi Medical University School of Medicine, Aichi, Japan

* Correspondence: Email: kojimar@yamanashi.ac.jp

20  ©2018 The Authors
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Association between Maternal Smoking during
Pregnancy and Missing Teeth in Adolescents
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Abstract: Tooth agenesis and disturbance of tooth eruption is the most prevalent oral defect, and is
possibly caused by the interaction of genetic and environmental factors. We hypothesized that prenatal
factors may affect tooth development. The objective of this study was to examine whether smoking
during pregnancy was associated with missing teeth in the offspring during adolescence. The study
population comprised pregnant women and their children registered (N = 1052) at Koshu city, Japan.
When the expectant mothers visited the city office for pregnancy registration, a survey was conducted
to ascertain their lifestyle habits. Data on missing teeth in the children were obtained from the
compulsory dental health checkup during junior high school years. Multivariate logistic regression
models were fitted to assess the association between missing teeth and lifestyle habits. A total of
772 children were studied. The prevalence of missing teeth in these children was 4.9%. Children whose
mothers smoked six cigarettes or more per day were 4.59 (95% CI: 1.07-19.67) times more likely to
present with missing teeth than those children whose mothers did not smoke, after adjustment for
possible confounders. Our findings indicate that smoking during pregnancy can be a risk factor for
missing teeth in the offspring.

Keywords: cohort studies; Hypodontia; malocclusion; tobacco

1. Introduction

Malocclusion, which is a developmental disorder of the jaws and teeth, can play an important role
in both social interactions and functions [1]. A disproportionate number of teeth, which is one type of
malocclusion, induces an unharmonious arrangement, such as crowding or spacing, in the dental arch,
which clinicians must consider when making orthodontic and other treatment plans [2]. It also affects
appearance, which may affect an individual’s self-esteem, communication, and quality of life [3,4].
Patients with missing teeth may suffer from further complications, such as periodontal damage, lack of
alveolar bone growth, impaired chewing ability, and inaccurate pronunciation [5,6]. Malocclusion
has also been associated with common physical symptoms, such as headache [7], and poor academic
performance among adolescents [8].

The etiology of missing teeth, that is, a disturbance of tooth development (i.e., tooth agenesis or
disturbance of tooth eruption), especially of the permanent teeth, remains unknown. The etiology
of tooth agenesis includes genetic factors, environmental factors, or a combination thereof [9-12],
while the etiology of a disturbance of tooth eruption may include systemic factors, local factors,

Int. ]. Environ. Res. Public Health 2019, 16, 4536; d0i:10.3390/ijerph16224536 www.mdpi.com/journal/ijerph
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Abstract

Introduction Physical activity (PA) is a key factor of bone mass acquisition in peripubertal children. Sedentary behavior
(SB) has been shown to influence bone outcomes. This study aimed to examine the association between objectively measured
PA and SB and bone stiffness in Japanese children.

Materials and Methods Participants were fifth-grade children aged 10-11 years from Project Koshu. The stiffness index
(SD) of the calcaneus was measured by quantitative ultrasound; PA and SB were evaluated by an accelerometer. Each PA
parameter was divided into sex-specific tertile or stratified by recommended PA guideline [>60 min/day of moderate-to-
vigorous PA (MVPA)]. The SI was compared among PA and SB through analysis of covariance with Bonferroni correction.
Results Of 174 children, complete data were obtained from 134 (60 boys and 74 girls). The SI in boys was higher in the high-
est tertile of MVPA than that in the other groups. A similar association was found in girls but was not significant. Children
who met the PA guideline had higher SI than those who did not, but there was no significant difference. A negative relation
was observed in girls, with the SI gradually decreasing along with increasing SB (p for trend =0.038). This association was
not observed among boys.

Conclusion This study suggests that MVPA is positively associated with bone stiffness in Japanese schoolchildren in boys
and SB is negatively associated with that in girls. Reducing SB might be a brief modifiable factor for preventing lower peak
bone mass in girls, in addition to increasing MVPA.

Keywords Physical activity - Sedentary time - Quantitative ultrasound - Schoolchildren - Bone stiffness

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s00774-019-01021-z) contains
supplementary material, which is available to authorized users.
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Department of Interdisciplinary Research, University
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Introduction

Osteoporosis is an important public health problem for Japan
and other countries with rapidly aging populations. One of
the strong predictors for osteoporosis risk in old age is the
optimization of peak bone mass (PBM) during the growth
period. Acquiring a high PBM may decrease the risk of
osteoporotic fractures in later life by 50% [1]. The peripuber-
tal stage is an important period for attaining PBM [2, 3], in
which a 5-10% change may result in a 25-50% difference in
hip fracture later in life [4]. Although non-modifiable genetic
factors have been shown to mainly contribute to PBM, envi-
ronmental and lifestyle factors are estimated to influence
20-40% of adult PBM [5-7].

Physical activity (PA), particularly high-impact PA such
as weight bearing, has been identified as the most important
modifiable factors associated with improved bone health
outcomes [5-9]. However, globally, 81% of school-age
children and adolescents aged 11-17 years do not meet the
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