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Abstract

Background: The lifestyles of elementary and junior high school students and their effects on mental and physical
health are issues garnering attention in countries around the world, including Japan. The focus on lifestyles covers a broad
range of topics.

Objective: With this in mind, we summarize the results to a lifestyle survey of their students.

Materials and Methods: We administered to the responses elementary and junior high school students (6th-9th graders
in lzumo, Japan; n=714) in 2018. The survey asked about being in a good mood when waking, the time that the student
woke up, the time that the student went to bed, the hours of TV watched per day, the hours of games played per day, the
hours of smartphone use per day, the hours of PC or tablet PC use per day, how often the student turned off the TV during
meals, and the number of times the student ate breakfast per week. The responses were compiled, and our analyses
revealed the following.

Results: The 9th graders woke up significantly later than the other students. The junior high school students of all
grades went to bed significantly later. Seventh graders watched significantly fewer hours of TV per day than 6th graders but
used a smartphone for significantly more hours per day; the 7th graders also ate breakfast significantly fewer times per
week.

Conclusions: Especially, attention must be focused on the duration of sleep so that students do not start going to bed
later in junior high school. In addition, relevant personnel need to devise and improve education regarding these actions for
students of all grades.
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Pestome

BIIMAHME OBPA3A XKXU3HM HA YYALLUXCA
MIIAALWUX KNACCOB HAYANBbHOM LUKOJbI

Ken Unoye'*, Aicyioku ®ymxura®?, Xapyo Takewwura®, Macanopu Kamypo*
! Hay4Ho-o6pa3oBaTtenbHbIN thakynbTeT, Knactep meamumHckux Hayk, LleHTp meanumHckoro
o6cnyxuBaHus, YHuBepcuteT Kotn, Kotn, AnoHus;

2 MegnumHckui ¢dakynbTeT YHMBepcuteta CumanHe, CnumaHe, AnoHus;

8 Kadeppa cyne6Hon MmeauuuHbl, MegUUMHCKUA hbakynbTeT, YHUBepcutetr CumaHe, Cumane, AnoHus;
*Knunuka Kamypa, CumaHe, finoHus.

AktyanbHOCTb: OOpa3 KU3HW yyalmuxcsl MIafwWmX KNacCOB HayambHOM LUKOMbI M €ro BAWSIHUE Ha MCUXUYECKOE M
(bm3nyeckoe 300pOBbE ABMAKTCA BONPOCAMU, NPUBMEKAIOLLMMI BHUMAHUE B CTpaHax Mo BCEMY MUPY, BKMOYas ANOHMIO.
AKUEHT Ha 0Bpase K13HM OXBATLIBAET LUMPOKMIA KPYT TEM.

Llenb: OueHka 06pa3sa XM3HN y4alLmxcs MaaLUmX KNaccoB HavyanbHOM LWKOTbI.

Matepuansi u metoabl: [poBeseH ONpoC yyalimxcs Mraflux KNnaccoB HavanbHOW LKonbl (6-9 knaccos B Vasymo,
Anonns; n=714) 8 2018 rogy. Onpoc nogpasymesan c60p MHGOpMaLMM 06 3MOLMOHANBHOM COCTOSHUM Npu NpoBYXaeHUM,
O BpEMEeHM, Korga pecnoHOeHT MpOoCbInancs, NOXUNCa cnaTtb, BblAENSEeMOM AnS MPOCMOTpa Tenesusopa B AeHb, Wrp,
cmapTdoHa, paboTbl ¢ MK MM nnaHWeToM, Kak YacTo PEecroHAEHT BbIKMioyan TENeBn3op BO BPeMsl edbl U CKOMbKO pas
PECMOHAEHT 3aBTpakan B Hepento. OTBeTbI Obinu 0606LLEHbI, U pe3ynbTaThl UCCNEA0BaHUA NOKa3anm criegytoLlee.

PesynbTathl: Yyalimecs 9-knacca npockinanucb 3HaYMTENBHO NO3KE APYruX. YYEHUKM MNafWwmX KrnaccoB HavansHoi
LUKOMbI MOXMNUCb CnaTb 3HauMTenbHO nodxe. Obyvalowmecs 7-knacca NpOBOAWMIM BPEMs 3a MPOCMOTPOM TeneBn3opa
3HAUMTENTBHO MEHbLLE YacoB B [€Hb, YeM 6-KMaCCHWKM, HO MOMb30BanMCb CMAapT(POHOM 3HAUMTENBHO BOMbLUE YacoB B
AEeHb; 7-KNaCCHUKW TakKe 3aBTpakamnym 3HauMTenNbHO MeHbLUE pa3 B HeAento.

BbiBoabl: Ocoboe BHUMaHWE LOMKHO OblTb COCPEAOTOYEHO Ha MPOAOITKUTENBHOCTY CHA, YTOOLI yJalumecs MiagLwmx
KNaccoB HayanbHOM LUKOMbI He NOXMNMCH cnaThb MO3Xe Ha3Ha4YeHHOro BpeMeHu. Kpome Toro, COOTBETCTBYHOLLMIA NepcoHan
LOMKEH paspaboTatb M YNIyyWwWTb anroputM  WHGOPMMPOBAHHOCTU YYaWMXCS OTHOCUTENBHO NPOGMUNIAKTUYECKUX
MepOoNpUATMI Ha BCEX YPOBHSX 00Y4eHNS.

Knroyeenie crnosa: npobyxdeHue; omxod Ko CHy; 3aempak; cMapmeoH; menesusop.
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Tyvingeme
BACTAYbIWI CbIHbLIM OKYWbIJIAPBIHA
©MIP CANTbIHbLIH SCEPI

Ken UHoye'*, ficyroku ®ymxura®?, Xapyo Takewwura®, Macanopu Kamypo*

! FeInbIMU-Ginim 6epy chakynbTeTi, MeaMuuHanbIK FeinbiIMAap Knactepi, MeauLMHanbIK KbI3MeT KepceTy

opTanbifbl, Kotn yHuBepcureTi, Kotu, XKanoHus;

> CumaHe yHuBepcuTeTiHiH MeauumHa cdakynbTteTi, CumaHe, XKanoHus;

® 3aH MeaMUMHachkl 6eniMweci, MeauumHa cdakynbTeTi, CumaHe yHuBepcuteTi, CumaHe, XKanoHus;
Kamypa knuHukacbl, Cumane, XXanoHus.

©3ekTiniri: bactayblll CblHbIN OKYLbINAPbIHbIH, ©Mip CanTbl XaHe OHblH, MCUXMKAmbIK KaHE (PU3nKanbIK,
AeHcaynbifblHa acepi Oykin snem engepiHae, COHbH, iWwiHae XanoHusga Hasap aygapaTtbiH Macenenep 6Gipi 6onbin
Tabbinagpl. ©Mip canTbiHa Baca Hasap ayaapy kKenTereH TakbipbinTapabl KaMTUabI.

MakcaTbl: bactaybil CblHbIN OKYLUbINAPbIHLIH, ©MiIp CanTbiH Baranay.

Matepuanpap meH apictep: 2018 xbinbl 6acTaybilw ChiHbIN OKYLWbINApbIHA (ManoHusaHbIH, a3ymo kanackiHga 6-9
CbiHbIN; N=714) cayanHawma xyprisingi. CayanHama yiikblaaH OsHY Ke3iHAer aMOLMOHanAb! Xafgan Typarbl, PECNOHAEHTTIH,
YAKbIOAH OsiHFAH, yMblKTafaH Keageri yakbiTbl, KyHiHEe Teneauaap Kepyre, oiblHAapfa, CMapTgoHFa, KOMMbIOTEPMEH
HEMECE MNaHLLETNEH XyMbIC iCTeyre BeniHreH yakpITbl, PECTIOHAEHT TaMaKTaHy Ke3iHae Teneanaapabl KaHLWarnbIKTbl K
oLUIpreHi XaHe anTacbiHa KaHLWa peT TaHfbl ac ilKeHi Typanbl aknapatTbl KamTuabl. JKayanTtap KOpbITbIHAbIAHbIM,
3epTTey HaTWKENepi MbIHaHbl KOPCETTI.

Hatuxenepi: 9-CbiHbiN OKyLbINapbl 6ackanapra kaparaHia angekanaa ymkbldaH kew osHabl. bactayblw ChiHbIN
OKYLLbINAPbI KEMiHIpeK yibiKTafaH. 7-CbiHbIN OKYLUbINAPbl Teneauaap kepyre 6-CbiHbIN OKyLUbINApbIHA KapafaHaa KyHiHe
OipHelwe caraTTaH a3 yakbIT xymcagpl, 6ipak CMapToHabl KyHiHe OipHele cafaTTaH kel manganaHabl; 7-CblHbIM
OKyLUbINapbl anTacbiHa 6ip PeTTeH a3 TaHfbl ac iLuTi.

KopbITbIHABI: bacTayblill CbiHbIN OKYLUbIAPbI GENriNeHreH yakbiTTaH KediH yibiKTamaybl yLUiH YAKbIHBIH, y3aKTbifblHa
epekwe Hasap aypapy kepek. CoOHbIMEH KaTap, TWICTi KbI3METKEpnep OKbITYAblH, 6aprblk, —AeHreinepiHgeri
npodunakTUKarnblk, ic-Luapanapsa KaTbiCTbl OKYLbINAPAbIH, xabapaap 6ony anropuTMiH a3ipreyi xsHe XaKkcapTybl THIC.

TyliHdi ce3dep: yiikbiaaH OsHY; yiiKbIFa KETY; TaHfbl ac; CMapTdOH; Teneanaap.
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Introduction age group [3,5,13,23]. We feel that such study needs

Mental and physical problems specifically in younger  cooperation with preventive activity and research in various
people have been examined in a variety of settings in  occupations including government agency, teachers, and
various countries. In a study of 8th—10th graders in Norway, parents/guardians of the students in school district.
Kleppang et al. found that physical activity at a sports club Herein, we investigated the lifestyles of elementary and
was associated with significantly lower odds for symptoms ~ junior high school students as part of our research
of depression [14]. Pascoe et al. contend that physical  concerning the health of this age group. We administered a
activity and exercise interventions to promote mental health ~ survey to examine the health/lifestyles of students in the city
or treat mental illness in young people have not been  of lzumo (population 172,775) in Shimane Prefecture on
described in sufficient detail [18]. A possible association  Japan's northern coast [21,22].

between sleep problems and mental health problems was Methods

also described in a study of Norwegian adolescents [9]. Participants

Velten et al reported that lifestyle’s effects about mental In Japan, compulsory education consists of six years of
health were comparable among German and Chinese  elementary school (1st-6th grade) and three years of junior
students [25]. high school (7th-9th grade). The participants in this study

However, this related study was shown results by various ~ were a total of 714 students aged 11-15 in an Izumo civic
methods from different aspects including each country and  Daiichi school district who completed a lifestyle survey in
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2018. The participants were 6th graders (n=197), 7th
graders (n=174), 8th graders (n=179), and 9th graders
(n=164).

Informed consent to participate in this study was
obtained from the students and their parents/guardians. The
study was approved by the Medical Ethics Committee of the
Faculty of Medicine, Shimane University.

Ethics approval

Informed consent to participate in this study was
obtained from the students and their parents/guardians. The
study was approved by the Medical Ethics Committee of the
Faculty of Medicine, Shimane University.

Survey details

The lifestyle survey administered to the students in 2018
asked that questions:

{1} being in a good mood when waking (yes, rather yes,
rather no, or no),

{2} the time that the student woke up (before 6:30 a.m.,
after 6:30 a.m. but before 7:00 a.m., after 7:00 a.m. but
before 7:30 a.m., or after 7:30 a.m.),

{3} the time that the student went to bed (before 9:00
p.m., after 9:00 p.m. but before 10:00 p.m., after 10:00 p.m.
but before 11:00 p.m., after 11:00 p.m. but before 12:00
a.m., or after 12:00 a.m.),

{4} the hours of TV watched per day (seldom watch,
watch less than 1 hr, watch more than 1 hr but less than 2
hr, watch more than 2 hr but less than 3 hr, watch more
than 3 hr but less than 4 hr, or watch more than 4 hr),

{5} the hours of games played per day (none, play less
than 30 min, play more than 30 min but less than 1 hr, play
more than 1 hr but less than 2 hr, play more than 2 hr but
less than 3 hr, play more than 3 hr but less than 4 hr, or
play more than 4 hr),

{6} the hours of smartphone use per day (none, use for
less than 30 min, use for more than 30 min but less than 1
hr, use for more than 1 hr but less than 2 hr, use for more
than 2 hr but less than 3 hr, use for more than 3 hr but less
than 4 hr, or use for more than 4 hr),

{7} the hours of PC or tablet PC use per day (none, use
for less than 30 min, use for more than 30 min or less than
1 hr, use for more than 1 hr but less than 2 hr, use for more
than 2 hr but less than 3 hr, use for more than 3 hr but less
than 4 hr, or use for more than 4 hr),

{8} how often the student turned off the TV during meals
(ves, rather yes, rather no, or no), and

{9} the number of times the student ate breakfast per
week (every day, 3-4 times/week, 1-2 times/week, or
none).

Statistical analysis

Using the above-described nine survey items, we
consolidated the students' responses for the statistical
analyses as follows.

{1} Being in a good mood when waking was categorized
as essentially yes (yes and rather yes) or essentially no
(rather no and no).

{2} The time that the student woke up was categorized
both as {a} before 6:30 a.m. (before 6:30 a.m.) or after 6:30
a.m. (after 6:30 a.m. but before 7:00 a.m., after 7:00 a.m.
but before 7:30 a.m., and after 7:30 a.m.) and {b} before

53

7:00 a.m. (before 6:30 a.m. and after 6:30 a.m. but before
7:00 a.m.) or after 7:00 a.m. (after 7:00 a.m. but before 7:30
a.m., and after 7:30 a.m.).

{3} The time that the student went to bed was
categorized as both {a} before 10:00 p.m. (before 9:00 p.m.
and after 9:00 p.m. but before 10:00 p.m.) or after 10:00
p.m. (after 10:00 p.m. but before 11:00 p.m., after 11:00
p.m. but before 12:00 a.m., and after 12:00 a.m.) and {b}
before 11:00 p.m. (before 9:00 p.m., after 9:00 p.m. but
before 10:00 p.m., and after 10:00 p.m. but before 11:00
p.m.) or after 11:00 p.m. (after 11:00 p.m. but before 12:00
a.m. and after 12:00 a.m.).

{4} The hours of TV watched per day were categorized
as <1 hr (seldom watch and less than 1 hr) or 21 hr (more
than 1 hr but less than 2 hr, more than 2 hr but less than 3
hr, more than 3 hr but less than 4 hr, and more than 4 hr).

{5} The hours of games played per day were categorized
as <1 hr (none, less than 30 min, and more than 30 min but
less than 1 hr) or 21 hr (more than 1 hr but less than 2 hr,
more than 2 hr but less than 3 hr, more than 3 hr but less
than 4 hr, and more than 4 hr).

{6} The hours of smartphone use per day were
categorized as <1 hr (none and less than 1 hr) or 21 hr
(more than 1 hr but less than 2 hr, more than 2 hr but less
than 3 hr, more than 3 hr but less than 4 hr, and more than
4 hr).

{7} The hours of PC or tablet PC use per day were
categorized as <1 hr (none and less 1 hr) or =1 hr (more
than 1 hr but less than 2 hr, more than 2 hr but less 3 hr,
more than 3 hr but less than 4 hr, and more than 4 hr).

{8} How often the student turned off the TV during meals
was categorized as essentially yes (yes and rather yes) or
essentially no (rather no and no).

{9} The number of times the student ate breakfast per
week was categorized as every day (every day) or not
every day (3—4 times/week, 1-2 times/week, and none).
Fisher's exact test was used for the statistical analysis of
these items with EZR ver. 1.36 [12]. For the analysis, the
students were grouped into (a) 6th graders and 7th graders,
(b) 7th graders and 8th graders, and (c) 8th graders and 9th
graders.

Interpretation based on the analyses

Using the results of the statistical analyses, we
summarize the changes in the daily rhythms of 6th-9th
graders and their effects on health. Based on those
findings, we will examine the factors that comprise a good
lifestyle from the perspectives of preventive medicine and
public health.

Results

Detailed Survey Results

The results of the nine items in the lifestyle survey are
depicted in Figures 1-9. As shown in Figure 1, regarding
the first item, i.e., being in a good mood when waking {1},
the most frequent response from the 6th graders was yes
(40.1%), followed by rather yes (31.0%). The most frequent
response from the 7th-9th graders was rather yes (41.4%
for 7th graders, 48.9% for 8th graders, and 38.9% for 9th
graders), followed by rather no (27.6% for 7th, 24.7% for
8th, and 30.9% for 9th graders).
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Figure 1. Detailed survey results regarding being in a good mood when waking.

Concerning the time that the student woke up {2}, the
most frequent response from 6th, 8th and 9th graders was
after 6:30 a.m. but before 7:00 a.m. (50.3% for 6th graders,
46.4% for 8th, and 48.5% for 9th), followed by before 6:30

100%
80%
70%
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50%

40%

30%

20%

10%

0%
6th 7th

= Before 6:30 a.m.

a.m. (37.6% for 6th, 37.4% for 8th, and 23.9% for 9th
graders) (Figure 2). The most frequent response from 7th
graders was before 6:30 a.m. (46.8%), followed by after
6:30 a.m. but before 7:00 a.m. (38.7%).

8th 9th
= After 6:30 a.m. but before 7:00 a.m.

m After 7:00 a.m. but before 7:30 a.m. m After 7:30 a.m.

Figure 2. Survey results of the time that the student woke up.

Figure 3 illustrates the students' responses to the
survey item about the time at which the student went to bed
{3}, showing that the most frequent response from 6th
graders was after 10:00 p.m. but before 11:00 p.m. (44.7%),
followed by after 9:00 p.m. but before 10:00 p.m. (44.2%).
The most frequent response from 7th and 8th graders was
after 10:00 p.m. but before 11:00 p.m. (45.9% for 7th
graders and 50.8% for 8th graders), followed by after 11:00
p.m. but before 12:00 a.m. (33.1% for 7th graders and
38.5% for 8th graders). The most frequent response from
9th graders was after 11:00 p.m. but before 12:00 a.m.
(53.4%), followed by after 10:00 p.m. but before 11:00 p.m.
(30.1%).

Item {4}, the hours of TV watched per day, revealed that
the most frequent response from 6th graders was more

than 1 hr but less than 2 hr (36.5%), followed by more than
2 hr but less than 3 hr (22.8%) (Figure 4). The most
frequent response from 7th-9th graders was more than 1 hr
but less than 2 hr (33.5% for 7th graders, 38.0% for 8th,
and 43.3% for 9th), followed by less than 1 hr (22.5% for
7th, 20.7% for 8th, and 21.3% for 9th graders).

The responses to item {5}, the hours of games played
per day, were as follows (Figure 5): The most frequent
response from 6th and 7th graders was none (34.0% for 6th
graders and 34.3% for 7th graders), followed by more than
30 min but less than 1 hr (20.8% for 6th and 26.7% for 7th
graders). The most frequent response from 8th and 9th
graders was none (38.0% for 8th and 38.9% for 9th
graders), followed by more than 1 hr but less than 2 hr
(21.8% for 8th and 21.6% for 9th graders).
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Figure 3. The times that the student went to bed.

6th Tth 8th 9th

0 Seldom watch —1'Watch less than 1 hr
b Watch more than 1 hr but less than 2 hr m Watch more than 2 hr but less than 3 hr
B Watch more than 3 hr but less than 4 hr m Watch more than 4 hr

Figure 4. The hours of TV watched per day.

6th Tth 8th 9th

O None 1 Play less than 30 min

@ Play more than 30 min but less than 1hr m Play more than 1 hr but less than 2 hr
m Play more than 2 hr but less than 3 hr m Play more than 3 hr but less than 4hr
@ Play more than 4 hr

Figure 5. The hours of games played per day.
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The question regarding the number of hours of
smartphone use per day {6} revealed that the most frequent
response from 6th graders was none (49.5%), followed by
less 30 min (18.9%). The most frequent response from 7th—

100%
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70%

60%

50%

40%

30%

20%

10%

0%
6th 7th

0 None

9th graders was none (45.9% for 7th, 45.5% for 8th, and
37.7% for 9th graders), followed by more than 1 hr but less
than 2 hr (14.5% for 7th, 18.0% for 8th, and 21.0% for Sth
graders) (Figure 6).

8th 9th

1 Use for less than 30 min

0O Use for more than 30 min but less than 1 hr m Use for more than 1 hr but less than 2 hr

m Use for more than 2 hr but less than 3 hr

m Use for more than 4 hr

m Use for more than 3 hr but less than 4 hr

Figure 6. The hours of smartphone use per day.

As shown in Figure 7, the most frequent response to
item {7}, the hours of PC or tablet PC use per day, was
none (55.3%) among the 6th graders, followed by less 30
min (13.7%) in that grade. The most frequent response from
7th and 8th graders was none (54.9% for 7th and 51.1% for

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
6th 7th

O None

8th graders), followed by more than 30 min but less than 1
hr (13.9% for 7th graders and 19.1% for 8th graders). The
most frequent response from 9th graders was none
(51.2%), followed by more than 1 hr but less than 2 hr
(16.5%).

8th 9th

D Use for less than 30 min

= Use for more than 30 min but less than 1 hr m Use for more than 1 hr but less than 2 hr

m Use for more than 2 hr but less than 3 hr

@ Use for more than 4 hr

m Use for more than 3 hr but less than 4 hr

Figure 7. The hours of PC or tablet PC use per day.

When the students were asked how often they turned off
the TV during meals {8}, the most frequent response from
students in all grades was no (35.2% for 6th, 34.5% for 7th,

40.2% for 8th, and 40.9% for 9th graders); the percentages
of the answer yes were 28.1% for 6th graders, 27.0% for
7th, 24.6% for 8th, and 22.6% for 9th graders (Figure 8).
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Figure 8. How often the student turned off the TV during meals.

When asked about {9} the number of times the student
ate breakfast per week (Figure 9), the most frequent
response from students in all grades was every day (95.4%

100% —

90%

80%

T0%
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30%

20%

10%

0%
6th Tth

O Every day

@ 3-4 times/week

for 6th graders, 86.6% for 7th, 92.0% for 8th, and 87.1% for
9th), followed by 3—4 times/week (3.0% for 6th, 8.1% for 7th,
4.5% for 8th, and 8.6% for 9th graders).

8th 9th

m 1-2 times/week = None

Figure 9. The number of times the student ate breakfast per week.

Summary of survey responses in the categories and the
Statistical analysis results

Table 1 summarizes the survey responses in the
categories described above in section ‘Statistical analysis’
and provides detailed results of the analyses. When
responses to {1} (being in a good mood when waking) were
categorized as essentially yes or essentially no, there were
no significant differences among the student groupings (a)
(6th and 7th graders together), (b) (7th and 8th graders),
and (c) (8th and 9th).

Regarding {2-a}, i.e., the time that the student woke up
categorized as before or after 6:30 a.m., there were no
significant differences in the two student groups (a) and (b).
A significantly greater proportion of 9th graders woke up
after 6:30 a.m. (c) compared to 8th graders (p<0.01).

When {2-b} the time that the student woke up was
categorized as before or after 7:00 a.m., there were no
significant differences in the two student groups (a) and (b).
A significantly greater proportion of 9th graders woke up
after 7:00 a.m. (c) compared to 8th graders (p<0.05).

When we categorized the time that the student went to
bed {3-a} as before or after 10:00 p.m., we observed that

compared to the 6th graders, a significantly greater
proportion of 7th graders went to bed after 10:00 p.m.
(p<0.001), and a significantly greater proportion of 8th
graders went to bed after 10:00 p.m. than 7th graders
(p<0.001). There was no significant difference for this item
in the 8th+9th graders group (c).

We divided the times that the student went to bed {3-b}
as before or after 11:00 p.m., and we observed that a
significantly greater proportion of 7th graders went to bed
after 11:00 p.m. compared to 6th graders (p<0.001), and a
significantly greater proportion of 9th graders went to bed
after 11:00 p.m. than 8th graders (p<0.001). There were no
significant differences in the group of 7th+8th graders (b).

We categorized responses to the hours of TV watched
per day {4} as <1 hr or 21 hr, and the analysis revealed that
compared to the 6th graders, a significantly smaller
proportion of 7th graders watched =1 hr (p<0.01). There
were no significant differences in the other two student
groups (b) and (c).

There were no significant differences in the responses
by groups (a), (b) or (c) regarding the hours of games
played per day {5} when categorized as <1 hr or 21 hr.

57



Original article

Science & Healthcare, 2022 (Vol. 24) 4

Table 1. Summary of the 2018 Survey Responses to the Nine ltems and the Statistical Analysis Results.

{1} grade Essentially yes Essentially no p-value
6th 71.1% 28.9%
7th 67.2% 32.8% (a) 0.432
8th 66.9% 33.1% (b) 1
9th 56.8% 43.2% (c) 0.0583
{2-a} grade Before 6:30 a.m. After 6:30 a.m. p-value
6th 37.6% 62.4%
7th 46.8% 53.2% (a) 0.0739
8th 37.4% 62.6% (b) 0.0843
9th 23.9% 76.1% (c) 0.00729
{2-b} grade Before 7:00 a.m. After 7:00 a.m. p-value
6th 87.8% 12.2%
7th 85.5% 14.5% (a) 0.542
8th 83.8% 16.2% (b) 0.661
9th 72.4% 27.6% (c) 0.0124
{3-a} grade Before 10:00 p.m. After 10:00 p.m. p-value
6th 47.2% 52.8%
7th 16.3% 83.7% (a) 1.56x10-10
8th 5.0% 95.0% (b) 0.00077
9th 3.7% 96.3% (c) 0.605
{3-b} grade Before 11:00 p.m. After 11:00 p.m. p-value
6th 91.9% 8.1%
7th 62.2% 37.8% (a) 4.96x10712
8th 55.9% 44.1% (b) 0.235
9th 33.7% 66.3% (c) 0.0000539
{4} grade <1 hr 21 hr p-value
6th 24.4% 75.6%
7th 37.6% 62.4% (a) 0.00667
8th 35.8% 64.2% (b) 0.741
9th 40.2% 59.8% (c) 0.436
{5} grade <1 hr 21 hr p-value
6th 73.6% 26.4%
7th 74.4% 25.6% (a) 0.906
8th 66.5% 33.5% (b) 0.128
9th 69.1% 30.9% (c) 0.643
{6} grade <1 hr 21 hr p-value
6th 84.2% 15.8%
7th 69.8% 30.2% (a) 0.00112
8th 72.5% 27.5% (b) 0.637
9th 64.8% 35.2% (c) 0.159
{7} grade <1 hr 21 hr p-value
6th 79.7% 20.3%
7th 81.5% 18.5% (a) 0.694
8th 79.2% 20.8% (b) 0.595
9th 77.4% 22.6% (c) 0.696
{8} grade Essentially yes Essentially no p-value
6th 44.9% 55.1%
7th 42.5% 57.5% (a) 0.675
8th 36.9% 63.1% (b) 0.327
9th 37.2% 62.8% (c) 1
{9} grade Every day Not every day p-value
6th 95.4% 4.6%
7th 86.6% 13.4% (a) 0.00295
8th 92.0% 8.0% (b) 0.118
9th 87.1% 12.9% (c) 0.155

{1} Being in a good mood when waking. {2-a} The time that the student woke up, categorized as before or after 6:30 a.m. {2-b} The
time that the student woke up, categorized as before or after 7:00 a.m. {3-a} The time that the student went to bed, categorized as before
or after 10:00 p.m. {3-b} The time that the student went to bed, categorized as before or after 11:00 p.m. {4} The hours of TV watched per
day. {5} The hours of games played per day. {6} The hours of smartphone use per day. {7} The hours of PC or tablet PC use per day. {8}
How often the student turned off the TV during meals. {9} The number of times the student ate breakfast per week.

(a) 6th graders + 7th graders, (b) 7th graders + 8th graders, (c) 8th graders + 9th graders in the statistical analysis.

With the categorization of the hours of smartphone use ~ compared to the 6th graders (p<0.01). There was no
per day {6} as <1 hr or 21 hr, a significantly greater significant differences in group (b) or (c).
proportion of 7th graders used a smartphone for =1 hr
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There were no significant differences in the responses
by groups (a), (b) or (c) regarding the hours of PC or tablet
PC use per day {7} categorized as <1 hr or 21 hr. There
were also no significant differences in the responses by
groups (a), (b) or (c) about how often the student turned off
the TV during meals {8} categorized as essentially yes or
essentially no.

For item {9}, i.e., the number of times the student ate
breakfast per week were categorized as every day or not
every day; a significantly greater proportion of 7th graders
did not eat breakfast every day compared to 6th graders
(p<0.01). There were no significant differences in the
7th+8th graders group or 8th+9th graders group.

Discussion

The time at which a student wakes up and the time
when a student goes to bed both affect whether the student
has a positive view of activities that day [24]. A study of the
mental health aspects of sleep durations suggested that
adolescents should sleep for 28.5 hr or longer [17]. A
review comparing the sleep of adolescents in multiple
countries around the world demonstrated that Asian
adolescents slept less than North American and European
adolescents and that Asian adolescents tended to have a
higher rate of daytime sleepiness [7]. Routinely being active
at night can cause disruption of a person's innate biological
rhythm, which can eventually lead to an unstable mental
and physical state [10]. Another study of Japanese subjects
noted that going to bed late led to napping and sleepiness
during the day and that going to bed late was associated
with insomnia and poor performance [6].

Melatonin is secreted at night in humans, and serotonin
is actively secreted in the morning. Waking up and going to
bed are vital since they keep these two factors functioning
normally and help a person to sleep. Educational
campaigns and efforts to provide a correct understand of
the importance of sleep and the importance of a regular
lifestyle are thus necessary and should continue. Our
survey revealed that the 9th-grade students were waking up
later than the younger student, which may be because 9th
graders in Japan are studying for exams. Education about
daily rhythms that takes into account the timepoints at
which 9th graders in particular wake up must be provided
and followed up. Junior high school students of all grades
go to bed rather late, and education about the appropriate
time to go to bed should be provided and followed up while
closely monitoring the times that students are going to bed,
especially among the students starting junior high school.

In this era of smartphones, students are beginning to use
smartphones at an earlier age [11]. In Japan, the use of the
instant messaging application LINE has spread among
students, and the same study [11] suggested that uses of
LINE, video sites, and Twitter have pushed back the times that
students go to bed. A 2015 survey indicated that 78% of teens
ages 10-15 watched more than 15 min of TV on weekdays, but
that figure decreased by over 20% in 2020 [1]. Our present
analyses indicate that smartphone use by 7th graders has
increased significantly; students, and particularly those starting
junior high school, should therefore continually be informed of
the need to avoid prolonged smartphone use so that their lives
and health are not impacted.

In the modern age, people need to continue to be
correctly and fully informed about both the benefits and the
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dangers of the use of information devices (including
smartphones). Educational campaigns to that end should
continue to be conducted so that people use such devices
appropriately, without detrimental effects on their health.
Although no significant changes in the amount of time spent
on online games has been established, it was indicated that
preventive measures should continue to be taken globally
with attention to young people [2,4,8,19].

If one does not eat breakfast (our survey's item {9}),
then one's mind tends to wander during the morning, even if
one's body is active. The body and brain need to be
energized by a reliable supply of glucose, which is the
brain's energy source, at breakfast [15]. Efforts to provide
breakfast at school, in cooperation with the local
community, have been undertaken in several countries [16].
Students should continue to be informed of the importance
of eating breakfast before their school day [20].

Study Limitations

There are several study limitations to consider. The
survey was administered in a single school district in one
prefecture among Japan's 47 prefectures, and it was the
discussion from survey of one time in a year. However, our
findings thus provide valuable information about the health
of elementary and junior high school students based on the
focus for lifestyle habits including important social items.

Conclusion

The major findings in this study are that the 9th graders
woke up significantly later than the other students, and junior
high school students as a whole (7th-9th graders) went to bed
significantly later. The 7th graders watched TV for significantly
less time than the 6th graders, but the 7th graders used a
smartphone for a significantly longer time compared to the 6th
graders. The 7th graders also ate breakfast significantly fewer
times per week than the 6th graders. Therefore, students
should have a correct understanding of the importance of
waking up and going to sleep at appropriate times and the
importance of a wake and sleep rhythm, the importance of
breakfast, and precautions regarding the prolonged use of
smartphones/tablets and their hours of TV watching, and
education about these topics should begin in elementary
school. Methodical educational campaigns are needed before
and after students start junior high school so that the students
remain mindful of these issues. Greater attention must be paid
to the time when a student wakes up so that 8th graders do not
start waking up later once they move on to 9th grade.
Moreover, attention must be focused on the duration of sleep
so that students do not start going to bed later in junior high
school. It is quite possible that students' use of smartphones for
academic purposes will continue to increase, and these
devices should be adeptly incorporated in students' lives.

Students' own understanding of required results in this
study, parents/guardians, schools, school physicians,
educators, medical experts, and government agencies
should coordinate to provide education about healthy
lifestyles for students, and actions by the students'
communities as a whole could be optimal.
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