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ELTHEEL, 4RV EZREEQEMGLTLIENEDS
NV REEFERH X, BIYLS B EOE A SF O WL
BEHNTE UMK, 2013). 4, RPAREHBROH%
EHIFEEE D KMILEi 0#50% F TR T L Tw5b Z L H%Hk
HEINTWD UM, 2013). 72, KFFEIEERML
MPOH3ER) DBFEE L, RAEDOKRFHEOHITIE,
Tele KRB L T2ODRFHE OGN HyE LT,
FEITEDOYUER AR OYIMELDS — B LR KD S
NBL Lo TwD (FREFRBSEH, 2012). K
FTOIZ) L72HELRZ, —MEERFTOFHICBW
THHHTIE AL, BEDROYEE - H Ex BigL72%
Bl R BEMP e A AT LT A, Bl ZIE, KNI

IJII|I

7> (2005, 2008, 2009) (&, FEFEMEHNIMCELT - E
=&Y TR, WY RY & iR L ARE K & S
5L, RFEHAEDEGEER B RIGEH) AU - 12
HEENDLZERZMEL TS, £72, TallEd (2014a,
2014b) &, EERIOREGI 2T 2 M ABESR 2T~
AT =2 T v 7 & o TRE RSO R R o %3
NREZ BT LBBENIRPE TN /LI L2 HE LT
. AT, KEFEERFEEEICB VT, EHEOEM Gk
K GRS T42D k] iS22 W2 5K
5258, KRNI EOLHEREL IS 1%
FENFITTTEIRY B ORREEHOL L, 612, 2
9 L7k Y B Y o LEGRBRIRIL E T 4 7 A F )V ORELRIR
WAL, CHEBAE L RRT51EE, 94 TAF LD
TALREETH BT HRERN ) EZEO A F L H X
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DHRT A EZRIBLTWS (A - POl 2016 5 A
132, 2017, 2018). 3RV B & RFPAFER % HIRE 2 74
RNEBEIN R Z B TR D MES TIIEE Wzl
bNDB Lo TER (AEITA, 2015, 2016). 29
L7zt 7 - 824 v 7R RRmIE, EENELH
WHEGHOWRY LY 2 X D IRESSHELIRETH Y, HE
MRE L) —BEO T OIREE LR T O ATH
HEEZOND. LKoo T, KFE-BIEEKEFICHD
BEERIL, RARBEFEOFEM AT ERILL, K¥T
HERE 2 &RE T 2 BEL B E RENINI S BIN SR
EHWTRLDD, BEOHELTE, ) FaT 2K
VY=, BXUOAVF 2T A<y TRETOWTH#ER
ROTVLTEDRDOLNT VD ENZ LS.

— &I, RFE—REEARFFHOREDN L LTI
SNBRMRITIE KT BTGB OB, 2R — 7 Hidf
RHWEEOMN L, AR—=VICHb 2 EEOTL, A
i R0 At PRAF DARE R NAEDTERE - 383, 2 I 2 =5 —
vaviehoml AR ANERNR T4 7 AF LV E VS
PAEMAF VDM E, A Y F VAV ADN E A TEEE
OHMEOM LR ExHIFHN D (FHiElIEd, 2015,
2016 ; ZAREIZA, 2006). FBRFWC &2, KPEAFERD
AR RS & AR T O U AT B L R B L
FICEFCMEMRSE O AETGEE A 2 7 BRI CTh % LW
KHIH O BALOI Y ZIF L% ORWIZA, 2010).
T/, R¥BRBREOER LBROMRGFZHIZL - T,
FEREOADZHITIB L T, KEFALOEFRIERE
DETEBEE A 27 OBALIIH 2 KRS T 5 2 & 03
HEINTWD (PEIZ2, 2019). 29 Lo, s
CEHAHL, BEHECHEMRICEE S 2 /HEEE 2 D
ANTRFPHREIED, WAER A D BUF 22 FAAER O
A= baHAFY, DVWTRIEESEIHREEAHLTS
D WEREEE L TREEROHEF I L T—EDH
W BT Z R CRLTCWAS, L2 LARAS, 2
NETITbN T E 72BN E B AR KT T HED
MEGE R A2 RN R F 72 1SR IRECE DY T3¢
BOWGEX, &< T THI 2 —RETOGH2, 7l
RAERE &\ o 72 B 0] 8] C O MEWT I 2047, FEER I 4
WM TONMALIBHGEETH 72, T2, BUGT— 212
DNTD, FERFIEEARE TG, KB L BGEEEZ 1T -
TWaAHENE, WMOTRSNTEY, RKIZHEKFD Faculty
Development (FD) ®Institutional research (IR) 12X -
THEESNTW/zE LThH, TORGEERERZ TR
CEDBURTH B, Ak, RPMRFRFEOERMEZ
BZREm S A&, KRBT ¥ 7V 2 A6 £ THRERTIYIC
BERL, BAEICHGEET 2065059 5 (T, 2017). L
ML, BETIEHLLET—7 L 8B ERE L w5 EE
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ROBARRALEE T — & F % WA T 2 SR AT & ALK
DOF 7% FD - IR ORUY A, H—FHIC X % FElit
DHED THEETH ), TET Y APROENT VDL DHH
RTH 5.

T x, KFPRE TS 2 323058 2 fkfe i 12 90t L
DO A FD - IR & L COERIE 2 Heak vl §e 2 4k
HEMBELCE 22T, KIFZRIE, $2500% 0 KHE
B —% % Hv, REPERZA O ETE) R IR ORI
AIRF AR R DA RCARFIRDN AT T B L |
Wl OMEET 2 2 L2 HWE L. RWFETIL,
KEFERFEO BT R IRAORIIE, RFERFRD
PR AEFIR L BT 5, L WIHRFELT, 2h
ZMGEL 72

P 5

WRE

AWFgeiE, BITORENC & % LRSR DR KRG 2 WFgext 4
DORFEE LIz, MIRENERFZORRATTHDF v 8212
PRI ST B LB X I sE =R O 4 - 4
FREMEN G E L (29I, Zhb0FFRic
20144FFEB X O20154FBEIC 1 4FAR & LCHERE L, minlUibd
WFHTH L MERAE 1] ORERBHE I LTHEM
MAHAEZ IR L, WS 2B E T 72, RS
24575095 %, MEWNIVBRON Lo 2%, Bk
HITHRAD L CRIREAEICBWTELELDOT—5 )
KL T H 2 bR E, BRI L7 KREAE
WEFAE230144 % RIffeoxt g4 & L7z (Figure 1). Aif

2,457 Took a course in
physical education

106 Excluded
Refused to participate or answer

2,351/2,328 Assign based on
eating/sleepiness status

" Enrolment |

c
S
B 489/468 579/573 691/586 592/701
3 Allocated Allocated Allocated Allocated
< toQl to Q2 to Q3 to Q4
489/468 579/573 691/586 592/701
= Analyzed Analyzed Analyzed Analyzed
by L3) by L3) by L3) by L3)
é 457/439 553/550 661/565 565/659
© Analyzed Analyzed Analyzed Analyzed
< by B, A, &11)2) by B, A, &11)2) by B, A, &11)2) by B, A, &11)2)
32/29 26/23 30/21 27/42
Excluded for ISY | | Excluded for ISY | | Excluded for ISY | [ Excluded for ISY

Participants were classified into quartiles (Q1-Q4) according to eating
or sleepiness statuses. Q1 and Q4 shows the worst and the best eating
or sleepiness statuses, respectively. The number of participants
indicates eating behavior analysis/sleepiness status analysis. B,
baseline analysis; A, analysis of variance (ANOVA) and analysis of
covariance (ANCOVA); L1), Logistic regression analysis of 1); L2),
Logistic regression analysis of 2); L3, Logistic regression analysis of 3);
ISY, irregular school year.

Figure 1 Flow diagram of study participants.
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L—F—, 7220V ThhofHz#IRL, 10HD
FEHEETBLCENENE LA #1772, 4B, %
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1IN) »° THEFRARE T ] oRELHEL L. a—A
BWT, @oRbwANEREINS L9, Hi—3hizk
FHRET =277y CEHEEEEERCET 288 - %
Folby o JEA LR P - AETEE EECER D X O E DY 1
DOy =Tl o) REAL, MR IERR
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MG A T O 7R RIIIEE O R H 12— 8] & %
NTEST, BUEEH & T BEROHA L LTERS T
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THZE S E 7.

FATE A A

HILE7A> (2008) DA EEZSHL, UTD130H
MEHZ, 1:ZARZEEARY, 2:HF0HTIET
LRV, 3:ReHhTIEEE, 4 F-72L D@D,
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HEIND, QEFORMALBHTHL, ORAENT
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QI ERVTERTVS, WEWVIKRIFATH D, O
BHRTHHELRDOLRLAERLIENTESD, @72 &
AERTLE 7% THRET S, GIEEZLLL, T
Hot:. BEMEHO 1 ~402a7 %40, &TH
DAATELZ BB, TOEFHOZaTIE, HEWV
EERMABRF R 2%, KEVIEFEREAIARZ &
T, TNETIWRTEDTH 5.

Il S A

e A7 W 78 T b T\ % Japanese version of the
Epworth Sleepiness Scale # =/ L (f&E T4, 2006 ;
Takegami et al, 2009), LF®D 8 DdIRIICHR»72& L
726, EOLbw [HEHE] 5 (BHh»oE5 K-
TLEYH) LERWETD, REOHEANGZ BV Er
TBEHEATI, LWHwITHL, 0:9&9&F2
WHEMEIZIZEA LRV, 1 5L eT2WiEEEdL
bbh, 2:9L)ETHMRMEIFAIOL, 319
I & T HUEEMEAE Y, O 4L TS Sz BN
REMEEE, O T2z iiATndE & (FiH,
MR, K, FELRLY), QBoTTLERERTWALE X,

Kk, WUEE, B L CTEHLICESsTwREE, @
Fegr & LCTIRRBG THHHEICER-TWwD L&, OF
BIHIC o TREZ E 5o TWB EE, @MEoTAERS
L TWwhEE, OBEELZN- % (Bl L), #ri
JEoTWwh EE, @Mo TFRRLHFHLELEEH TS
L&, Thote. FHAMHEHOO~3DRAITEREFL
RERRDORATT E LI B, IREDORATIE, NS
W RIS RG22 %, KREWVIEFERRPAR LR S
L%, TNETIWRTLDTHS.

S ARIG B A

P < BRIV 5T 5 International
Physical Activity Questionnaire (IPAQ) % I\ CTHfii L
TiEE 2L (Ikebe et al, 2022 ; PiHIE2>, 2021 ; 74
H1372, 2022 ; Nishiwaki et al,, 2014 ; Nishiwaki et al,,
2015), KA HE AAGEE =23l L7z, O 1 mic-o
EA7 LB 105Dk v B AIEE), @1 \I2o &
A7 < & 103 P bt < HAFEE D S ARTGE), 1 Mo
EAHR B0 R AT, IXBIT A7) DH
¥, 1 HOPIEEKHZ 57z S5, @RS
VBT W R WA, IZDWTHH &R H O 20 AL
e & sdazz, FEMl 2T, SBATIIED kR 2
L, H47:0 oS HIEE R, “FHEVRR, BIO
P H AT IRE R % 45T L 72,
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FA T ARV
TATIROFAELZ ZIL (BA - Ak, 2006 ; HAZ
Ay, 2018), RAFARH HAE A F VAl R E A I wT 7
A7 AFNEFML72. ZOFMIRER, BASETE
a2 4o0FAWZ XV GHmtt, HHEQT, A
Bl Wi E 2 8%E) Lt ABHTREM S 4 D0k
ANAFN (B, V—F—vv 7, BZh A<
F—) PO ENDL KFAFIVIE, FNENIONY
MIEH > S Sz, HREE, FEMCHL, 1
FATANBTRESARY, 2: TV SETIIEL L,
3:hbhEMTIITS, 4 LTHHTIITH D4E
FECHIZ L7z, BRI, OR-728 212, KABIC
SIEICHET L2 LATEDL, QFLAVDLE ZIZAA
BOBRE1IDICEFLOLIENTES, @ REL
TRMH % . CH 2 LA TED, @R->TWBAERL L
BYMLTHIFL %5, OFICANLERZH-T, X
DflifiOFE Vb O (&R 2Aales, OHSDC
ENITFETHD, DRI EDNDHoTH, WOFETHL
I XEZE2%, OB EOADH TIZFLEIEL <IES
B ENTED, OBHIR > TRASICHKICES
THHIH)TENTE L, OWERITITET S & EITHHIC
Vo THhALZG SR> TV T ENTE S, WHUED
Maze, IREMBREZHSEDLHEOTRELTRLA%
Jl&d, QAOELEHAFOILDEHITEL L
ENTED, BHE L DEROBNS, RKLIZHFIIY
LhEHE FICANSND, WHG DS E TOAAI
RLTWS, OR-72LETY [GLAENRLESS]
ERBIICEZ DI ENTED, BELEDOANIKH LTI
AR ZENTEDL, WEALNFEDOZ L THRA
BEATTHLA) LN TED, WHSMTEZRS
FTILILEST, AVOANEBHTIENTES, VR
HREZLETIFNFERDTFLIENTE S, L
TV TWABAZRDE, HGDELWEREHICR S,
AL DIEMRE S EICHTDEZ 2T EDDLILNTE
%, @HSOTEICH L CTHRBEZ > T, @WK b
DN L TEEEBVEICRKERLZ LN TE S, @
AR L 728 T CHSIEY A R AHZE ST
LE9, w)rilowTamiak. BT ik L b
B (B - Ak, 2006 : BEARIZA, 2018), & CTOHIM
HED1~4DRAa7 %A LTIA 7TAFIVORAE A
a7 %, RHEPE CWEEERT), BELG, WM S2EEZEO
H2AATEGFHLTHAMAF VO R a7 %, HAMKE
V== 7, K2l HATF—0OKFERXITEER
LTHAAFVORAIT %, ThENEM L. 72721,
BRI He IR X 2 BE L AOBRICH B720, o
B EERIC, [CATARTIEES W] 24, [
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SEE (25%, 50%, 75%) EEICEFNENABICIRD
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S EMEZ A E % QAL L7z, ETEIO A 3 7 HHL
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(ANOVA) 2w bHh, RA MKy 7 0L EIRLKICIE
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WMEZRIT, WNIA M) I RTF—5D ML ¥ FEEZEF
L7, BEECBIFBN— 2T VEED I 285 A R
7T =5 ORI, A 2FEBRENHC SN M
BEBRIZ L BHEBZREL, /G A M)y 75T —
DLy FPED M L 7.

1 RIRHTI R B OHICIE, 3R TR, W4 W4
e, BFELRE, WEOTEFIRRTHRVEENG IS Z
L5, BEMED T-GP % T-GPA # Ibik$ %720, %
DIEFPRDOFADHA ML L, 2RI gE e L.
RIFFEDEATEYO A 3T O 2 RIFEHTH S 8L, 2236, R
JDAAT D 2WIFHNEFE, 223N TH o7z, B
# @ T-GP R T-GPA @ 121, Analysis of variance
(ANOVA) & Analysis of covariance (ANCOVA) #H w»
b, RA MKy 7 O%EEIZIE Bonferroni {545
iz, 7o, A (B oREzITV, T—F
DMLY FEZFHGL72. ANCOVA O mI2i, 4
o, PERN, PFrEAEES, RE¥FINGEI~OSMNOAH I, &
R, BERGEIRE, 14 723X VREeEAa7, KA
DAATFRZEFHOATT (EIT8%2 00T 554
WIRIRED 237, B, REIRRE 503 25612
FETHORIT) BAL, IS OHIER YTk
L7z COABERAELR ML Y RO LN 2, &
5 7% HIRE 24T o 72,
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H33.00L% F.o> Case & 1, €9 T%\:Case % 0, 2) GPA
320045 Case & 1, €9 Th\wCase # 0, 3) 34
YA T IRl H DIEFIRID Case & 0, &) THh\» Case
1, LL@mERAETOOY AT 1 v 7 iR %
v, ZATEN B X ORI X o TR Y 5501 F 72 %5 e
SEBOMBEFEAE v A& BB EBEXE (+ v X

(B EMWIXH)) 2RV E 772 &b, 1) &
2) & 22U REIH LCHERBL, 3) 1 1K

RMT G TR L CHEME L 7.

AWFFETIE, o AP (Al — @EifiE) TRL
72 TR M) v I RTF— 1%, P L EEREET CF
Bl = BHEE), /T A M) v 2T 5%, Y
FREARITH S B HEGTELL. REHLEix, 4 TIBM
SPSS Statistics 73— 7 ~ 25 (IBM Japan, Tokyo) % fiiFd
LCffr s Nz, fafEEide<Ts5%E& L, MLy FRET
FEBOY Y TNV A ZOREEER L7z [EATF S
7Pl 2R L7

B R
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72235140 1 SEROIMET— 5, B LW EE IS
ABECIR Y 50 72 B DK RO IME T — ¥ % Table 112
FLol BTHORAITICE> THMT L2 E 0D
BAHOZAITIE, QUIHIEL, Q2 Q3, UMUMAEIC
i<, Q2ITkbigl, Q3L Q4NvARICMKL, Q3ITkikL,
QUVE R o7, 2B, QLOoAITIE, 384 = 37
THY, 130ETOYEMEB L ZFHMIC [RedTiE
¥25| O3] THEL TV EITEITH > 72013t L,
QANAIATIE, 216 £3. 1 THNH, 130&ETHOEMESB
XZPHIC [ZAZ 32w 0 [1] & [HFD
HTFFELLV] O [2] THELTWETEHTH -
ot FNFENRFRL TV E512, EfTEIT4
REICIR D 3 72 BR o B REDIRKIRRO 2 2 713, QLICH
L, Q2 Q3, QVAMICILS, Q2& Q3ICkiRL, Q4
THBIKD» o7 A4 T7AFVOMANAF VO AT
T, QUIHIRL, Q2, Q3, UVHEREIIHEMEAE R L.
T2, A 2|HEICL o T, MBI E RFRING B~ D
SIMOGEDOIEHPSHEICERR L 2 LIRS,
ROEELMHRE LT, 3HFEKKTHRO Total-GP
& Total-GPA DA a7 2 KRETHIK L 72L 25, Q4
OMAATIE, QMBI Q2o EIRL, HE
WZEWEZ R L7z, 72, Total-GP I2H1F 5 QlE Q40
[, Total-GPA I2B1T% Q1L Q4D[], BLU Q2L Q4
DM, Fis, MR, FEFR, KRERINEEI~ DS
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a7, RKOAa7EHWTHIE Lz LTl L 725G
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Table 1 Baseline characteristics according to eating behavior status

Characteristics Overall Eating status Difference P Trend P
Quartile 1 Quartile 2 Quartile 3 Quartile 4
Bad Good
n = 2351 n =489 n =579 n =691 n =592 -

Age, years 18 (18-27) 18 (18-22) 18 (18-22) 18 (18-27) 18 (18-22) 0471 0.948
Gender

Males (%) 2041 (86.8) 385 (78.7)# 496 (85.7) 622 (90.0)# 538 (90.9)# < 0.001 < 0.001

Females (%) 310 (13.2) 104 (21.3)# 83 (14.3) 69 (10.0)# 54 9.1)#
Faculty

Engineering, (%) 2073 (88.2) 439 (89.8) 507 (87.6) 608 (88.0) 519 (87.7) 0.665 0.371

Intellectual Property, (%) 278 (11.8) 50 (10.2) 72 (12.4) 83 (12.0) 73 (12.3)
Belonging to clubs,

No, (%) 949 (40.4) 168 (34.4)# 220 (38.0) 317 (45.9)# 244 (41.2) 0.001 0.003

Yes, (%) 1399 (59.5) 320 (65.4)# 358 (61.8) 374 (54.1)# 347 (58.6)
Home,

Parent’s home, (%) 1978 (84.1) 403 (82.4) 485 (83.8) 577 (83.5) 513 (86.7) 0.269 0.016

Living alone, (%) 323 (13.7) 78 (16.0) 82 (14.2) 97 (14.0) 66 (11.1)

Others, (%) 10 (0.4) 4(0.8) 203 2 (0.3 2(0.3)
Physical activity, METs/week 40.7 £ 435 435 + 449 418 + 439 39.7 + 435 383 + 417 0.203 0.32
Weekday SB time, h/day 62 + 34 64 = 35 60 = 33 60 + 33 63 = 36 0.084 0978
Weekend SB time, h/day 74 + 40 72 = 41 72 £ 39 73 + 38 77 + 43 0.165 0.067
Personal LS score 297 £ 52 291 = 55 295 £ 49 295 + 4.8 305 + 56° < 0.001 < 0.001
Interpersonal LS score 331 = 53 335 £ 58 332 £ 49 328 + 48 328 £ 57 0.141 0.029
Total LS score 652 + 10.2 650 = 11.1 65.1 + 94 64.7 + 93 659 = 11.1 0.186 0.233
Sleepiness score 109 = 45 125 = 47 11.3 = 4.0 109 += 44* 94 = 44*T1 <0001 < 0.001
Eating behavior score 297 + 64 384 + 37 324 + 1.1* 281 * 14*F 216 * 31*fE <0001 < 0.001

METsSs, metabolic equivalents; SB, sedentary behavior; LS, life skill.

*P <005 vs. QL, TP < 0.05 vs. Q2, £P < 0.05 vs. Q3 by ANOVA and post hoc test (Bonferroni).
#P < 0.05 vs. other group categories by Chi-square test and residual analysis.

AT FN B> S RENT: (Figure 2A BX U C).
OYRT 4 v 7 EEGHT R, 3ERKE TR D
GPA #3300 Lh 12725 7z Case DL EHOTIEFR A A v X

Eating behavior

ANOVA P =0.004, Trend P < 0.001
ANCOVA P=10.003, Trend P < 0.001

At

Q4

ANOVA P=0.003, Trend P <0.001
41 ANCOVA P <0.002, Trend P < 0.001

HAA

Total-GPA

eRoize 2n, EREMEDOHIED A D Model 1T,
QlEHHEL L, Q2L QADF v AUAPHFEITHWET
bolzbon, EIREEZMIEIHEAT S Model 27T,

o

-
[

Sleepiness behavior

ANOVA P =0.004, Trend P =0.003
ANCOVA P=0.017, Trend P=0.018

s

Q1 Q2
D ANOVA P=0.002, Trend P=0.003
4 1 ANCOVA P=10.006, Trend P=0.014
3- o

Total-GPA

High

T-GP, Total grade point; T-GPA, Total grade point average; ANOVA, analysis of variance;
ANCOVA, analysis of covariance. *P < 0.05 vs. Q1 and TP < 0.05 vs. Q2 by ANOVA and post hoc
test. A indicates the same results of ANOVA after adjustments by ANCOVA.

Figure 2 Effects of eating behavior or sleepiness status on T-GP and T-GPA.
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Table 2 Odds ratios for prevalence of case according to eating behavior status

Q1 Q2 Q3 Q4 P for tend

T-GPA = 3.00

No. of participants 457 553 661 565

No. cases 62 93 104 103

Model 1 1.00 (Reference) 1.44 (1.01-2.07) 1.37 (0.96-1.95) 1.59 (1.11-2.28) 0.026

Model 2 1.00 (Reference) 1.37 (0.95-1.97) 1.28 (0.89-1.83) 1.35 (0.93-1.95) 0.214
T-GPA < 2.00

No. of participants 457 553 661 565

No. cases 154 181 174 144

Model 1 1.00 (Reference) 0.84 (0.63-1.10) 0.59 (0.45-0.77) 0.58 (0.44-0.77) < 0.001

Model 2 1.00 (Reference) 0.87 (0.66-1.15) 0.60 (0.45-0.72) 0.64 (0.48-0.86) < 0.001
Irregular school year

No. of participants 489 579 691 592

No. cases 32 26 30 27

Model 1 1.00 (Reference) 0.68 (0.40-1.17) 0.61 (0.36-1.03) 0.68 (0.40-1.17) 0.151

Model 2 1.00 (Reference) 0.68 (0.39-1.17) 0.55 (0.32-0.95) 0.67 (0.38-1.16) 0.113

Model 1: Adjusted for age (years), gender (males, females), club (yes, no), home (parent’s home, living alone, others), and faculty (Engineering,

Intellectual Property).

Model 2: Adjusted for Model 1 plus total physical activity, total life skill, and sleepiness behavior.

Data are expressed as odds ratio (95% confidence interval).

NOOFEBEREINIHR L7z, REIZ, KL TR
@ GPA 25200472 - 72 Case DL BB O EFRAF v
AW ERDI=L Z A, Model 1& Model 2V HUIZBWWT
b, QlEEHEL L, Q3L Q4DF v AWAEF I T
Y, T—FOPL Y FEIBOLN. Thbb,
Model 200 Q1D A v AH%100& L7236, Tt v
Z ik, 060 (045-0.72) & 0.64 (048-086) TH bV, &
Ko Case IS %4 v AP HEIMEL (Fhzh
060F5z & T, HKEETH D QL LKL THY Case 1272
DIZ<W), 512, Q2D QUIEATEIDOR 3 72K
T HIZONT, SFERETIEEO GPA H32.00KH 2% %
Ty AHE - FUSHIIKTF LT 2 E2EKRT 5 b
DTHotz. wBRIZ, 3FERETRIEROBZIRN T
72\ Case ZIEBR L7275, 4 v ARLICAEAITRD BN
oz,

[IRRDFE

Tt g O T, RARRICET 27— & 2345 T
& 72232850 1 AERDOIERET — 5, B L WG E % 5
WA BEICIRY 3 72 BB O # O IEET — ¥ % Table 3
FEDL IRARRDAITICE > TR L E
25, IREARKOZ 71, QUIHEL, Q2. Q3. Q4
PHEEICEL, QTHEL, Q3 QAHEIZKL, Q3
WHERL, QAVHEIE2 -7 B, QORI TIE,
173 £26THY, 3O0ETHOHEMEB X ZFHMIC
D& EFHMREEZELLSSW] O[2] LEETS
I BRIRFIRRTH > 72012 L, AOAITIE, 59
£21THH, 8OOETOHEMEB L ZFHMIZTZA
HZEERV] o [0] & [HFVHTWEESLV] O
(1] #1 : 3THELTVARGZRRTH-722 & %,

FNENERL TV, 51T, IRERR T4 BITIRD
GUTBOEBOETHO R T7IE, QUIIEKL, Q2
Q3, UANPHEITIS, Q2& Q3ITHEKL, QATHEIZK
otz TATAFVOMAMAFLVOAITIE, QL -
QI L, QAPHEICEMEZ R Lz, £z, A4 23
MEIZ & o T, 5 & RFEIHEBI~ O S INO A D3
HPEEEICRZZ ZEAVRENT:. B, B LTT
AT AFNVORAEATTIZ ANOVA TOHEBEDRD S
Nb0D, RA MKy 7 OLEKCTHERTERZ2E
RO BNTh -7z

BUIREEWZ 212, 3AFERMET RO Total-GP @ 2 2
TREHTHL2LZS, QMAFEOATTIE, QIEDZ
nEKRL, FRICEWELZRLAZ. $72, Total-GPA
DAAT e ZHETRRIK L2 Z2AH, UFEDOZR2TIE, Ql
MBIV QiEoZN KL, AEICHWEZR L.
F 72, Total-GP IZB1F% Ql & Q4DH], Total-GPA 2
BIFAQlLE QA0], BLXUTQ2E Aok, 4Eils, M
B, B, KRFEINGEEI~OSIMOA I, faflTEhE,
WG, 54 7AFVREGAaT, EfTH0Aa
TEPWTHIE L ETHRIEELGAETH, KRE LT
HEAEIRD 5N (Figure 2B B X U'D).

OUYAT 4 v 7o e By, 3ERETREO
GPA 283000k E72 5 72 Case DEEBORIEFA LT v X
WERDI-E Z A, Model 1& Model 20\ ITB T
b, Qe L, Q2L QUOF v XA EIZE L,
EEO ML FEDHFETH- /2. $4bDH, Model 20
Qlo* v XAM#E100& L=¥fe, Q2L Q4nd v X,
FNEN147 (1.01-2.15) & 164 (1.13-2.38) & HEITE
WHARLTBY, KL L7-QIoM LD b, 3FKK
THE.O GPA H33.00Lh L& v Case ITB X Z15M5% D
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T, SEUKTEEETO GPA 23300l EICR 54 v Xt
B - UBIICE L ro T 2L %, ZNEFNEIRT
55D Tho7z. WIT, 3ERMETHERO GPA $32.004
W72 572 Case DA v AbxRD72L T A, Model 1 TIZ,
QIEIHEL L, Q2, Q3, Q4D+ v XA H I i
L, Model 2TlE, QlZH&HEE L, Q2 - Q404 v X
WPEBIERNEZ R LT, $4bb, QlERIEKL,

KARE X — 2 278, 20 2023

Q2L Q4TIE, WM TIFITD GPA D 2K & % D1
{H o7z (Case DHBBE KA -72) L E2EKRT S
BDTH 5. wEIZ, SFERETRHIIEROBEIRMT
W —A%WEELE TS, Model 1T, Q1%L
L, Q304 v AHDADPEF IR NMELZ R LA, £D
MOBFEDF v X THBEAIIAD SNT, 512, Model
2T, COHRFEAEIHEL.

Table 3 Baseline characteristics according to sleepiness status

Characteristics Overall Sleepiness status Difference P Trend P
Quartile 1 Quartile 2 Quartile 3 Quartile 4
Bad Good
n = 2328 n = 468 n =573 n = 586 n =701 - -
Age, years 18 (18-27) 18 (18-27) 18 (18-21) 18 (18-22) 18 (18-21) 0.045 0.041
Gender
Males (%) 2019 (86.7) 389 (83.1)# 491 (85.7) 504 (86.0) 635 (90.6)# 0.002 < 0.001
Females (%) 309 (13.3) 79 (16.9)# 82 (14.3) 82 (14.0) 66 (9.4)#
Faculty
Engineering, (%) 2051 (88.1) 413 (88.2) 512 (89.4) 505 (86.2) 621 (88.6) 0.377 0.767
Intellectual Property, (%) 277 (11.9) 55 (11.8) 61 (10.6) 81 (13.8) 80 (11.4)
Belonging to clubs,
No, (%) 938 (40.3) 184 (39.3) 225 (39.3) 210 (35.8)# 319 (45.5)# 0.004 0.049
Yes, (%) 1387 (59.6) 283 (60.5) 348 (60.7) 375 (64.0)# 381 (54.4)#
Home,
Parent's home, (%) 1957 (84.1) 395 (84.4) 434 (84.5) 479 (81.7) 599 (85.4) 0.561 0.925
Living alone, (%) 321 (138) 61 (13.0) 73 (12.7) 95 (16.2) 92 (13.1)
Others, (%) 10 (0.4) 3(0.6) 203 3(0.5) 2(0.3)
Physical activity, METs/week 40.7 + 435 441 + 495 419 + 472 384 = 338 394 + 433 0.133 0.040
Weekday SB time, h/day 62 = 34 6.1 = 34 62 = 34 63 = 35 6.1 = 34 0499 0977
Weekend SB time, h/day 74 = 40 72 = 41 75 = 40 73 = 4.1 74 = 39 0.690 0473
Personal LS score 29.7 = 52 29.1 = 56 292 = 51 299 = 45 303 = 55" < 0.001 < 0.001
Interpersonal LS score 331 £ 53 331 = 56 329 = 51 333 £ 48 330 = 56 0.638 0911
Total LS score 652 + 10.2 646 = 108 644 + 98 656 + 9.1 658 = 109 0.034 0.009
Eating behavior score 297 £ 64 323 = 68 302 £ 5.7* 294 + 58* 277 + 64*FE <0001 < 0.001
Sleepiness score 109 = 45 173 = 26 129 = 0.8 100 = 0.8 59 * 21*7E <0001 < 0.001
METSs, metabolic equivalents; SB, sedentary behavior; LS, life skill.
*P <005 vs. Ql, T P <005vs. Q2 % P <005 vs. Q3 by ANOVA and post hoc test (Bonferroni).
#P < 0.05 vs. other group categories by Chi-square test and residual analysis.
Table 4 Odds ratios for prevalence of case according to sleepiness status
Q1 Q2 Q3 Q4 P for tend
T-GPA = 3.00
No. of participants 439 550 565 659
No. cases 53 91 91 125
Model 1 1.00 (Reference) 1.51 (1.04-2.20) 1.42 (0.97-2.06) 1.78 (1.24-2.56) 0.005
Model 2 1.00 (Reference) 147 (1.01-2.15) 1.31 (0.89-1.92) 1.64 (1.13-2.38) 0.029
T-GPA < 2.00
No. of participants 439 550 565 659
No. cases 150 149 168 177
Model 1 1.00 (Reference) 0.68 (0.51-0.91) 0.75 (0.57-0.99) 0.64 (0.49-0.85) 0.008
Model 2 1.00 (Reference) 0.72 (0.54-0.97) 0.84 (0.63-1.12) 0.75 (0.56-0.99) 0.152
Irregular school year
No. of participants 468 573 586 701
No. cases 29 23 21 42
Model 1 1.00 (Reference) 0.65 (0.37-1.15) 0.54 (0.30-0.98) 0.95 (0.58-1.57) 0.997
Model 2 1.00 (Reference) 0.75 (0.42-1.33) 0.57 (0.31-1.07) 1.16 (0.68-1.96) 0.534

Model 1: Adjusted for age (years), gender (males, females), club (yes, no), home (parent’s home,
Intellectual Property).

Model 2: Adjusted for Model 1 plus total physical activity, total life skill, and eating behavior.
Data are expressed as odds ratio (95% confidence interval).
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Eating and sleepiness statuses of the
first-year college students affect academic
achievements of junior or senior years:

A large-scale prospective longitudinal study

Masato NISHIWAKI, and Atsushi MUKUHIRA

Faculty of Engineering, Osaka Institute of Technology

Abstract

Background: A cross-sectional study reports that eating and sleep statuses are significantly related to the status
of academic achievement. However, no data are available regarding a large-scale prospective longitudinal study
on daily habits and academic achievement. Purpose: This large-scale prospective longitudinal study thus aimed
to examine whether eating behavior and sleepiness statuses of the first-year college students affect academic
achievements of junior or senior years. Methods: According to both eating behavior and sleepiness statuses,
2,351/ 2,328 first-year college physical education class students were classified into quartiles, and scores of Total
Grade Point Average (T-GPA) and the multivariable-adjusted odds ratios (95% confidence interval) for prevalence
of each Case (T-GPA = 3.00 or T-GPA < 2.00) at the end of third-year students were compared. Results: T-GPA
were significantly higher in Q4 than in Q1 and Q2 (indicating that Q1 is the worst and Q4 is the best eating behav-
ior or sleepiness status), and these differences remained significant after normalizing for confounding factors. In
eating behavior status, compared to Q1, odds ratios for T-GPA < 2.00 prevalence were 0.60 (0.45-0.72) and 0.64
(0.48-0.86) for Q3 and Q4, respectively. In sleepiness status, compared to Q1, odds ratios for T-GPA = 3.00 prev-
alence were 1.47 (1.01-2.15) and 1.64 (1.13-2.38) for Q2 and Q4, respectively. Conclusions: These results from
our large-scale prospective longitudinal study indicate that eating behavior and sleepiness statuses of the first-year
college students are closely associated with the statuses of academic achievements at junior or senior years.
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