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Abstract

This study aimed to investigate the effect of day and night behavior on the psychological cognitive
index of athletes during 24 hours. The Karolinska Sleepiness Scale (KSS) and sleep monitoring
were used to group early-sleeping (ECTs) and late-sleeping (LCTs) groups. The subjects were in 24
h (the next day at 08:00 h and 14:00 h, 18:00 h) conduct a psychological cognitive performance
test. Results: We found significant differences in ECTs and LCTs in terms of daytime sleepiness,
psychomotor alertness, and executive function. Conclusion: Day and night behavior will affect the
cognitive ability of athletes; LCTs will be less alert and perform better at 08:00 the next day; good
working hours can improve athletes’ athletic performance.
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1. 5|18

IR, 229038 B AR A 51 R ) B oA R ) R R A 2 B FE R . AR DA R, B
IR 2 fa 55 N2 5 0 f B A 5T Y B B[ 3K (Basics of Aviation Fatigue, 2010). [FR, SZIGHF TR
B (Balkin, Bliese, & Belenky, 2004; Alexandra, Al-Bayat, & Hilditch, 2012). ZX7&% i% Ji¥ HE HR S = X6 144
MR EEME RS, NOWARSG. RERS. MBRZENEE. RREE S+, MR
WA ENTE 23:00h R AAARES(TE. 220 kA BIREEEE B R LT U5 AR N BERAR S
LA .

NAAS IR i A8 B0 A P e s ) 5 N DA 24 h O R IAT A AR BEARAY, RN, AR R B RTY
B EIENHZ —, BRI REIR XS DA K68 77 A b B B A 51 Z 115 /E FH (Kryger, Roth, & Dement, 2010).
K 75 A R A B AR A e A 2K AR, [ B 30 5 B MR AR 1) AR . T A A e e i B2 o ) SR T TR (1)
o, B R BUE S L REARAS 2 , 3 ECHERR DX J7 AW in, b i r= Az pRas . AN il 4% [P BERIR (Doran & Van
Dongen, 2001). HT{EIZAT I H 75 B0 80 /01 B 1 R AR AR, MR TAERCR A E w2 H AT T
[%(Van Dongen, Maislin, & Mullington, 2003). KIHt, FATAT DA B T8 8 M BEXTiz sh kAT A sn s,
DA 7 AR ZR AR N2 B 51 (A RN R I 75 A7 A 35 8 A

2. ARMRMAGE
2.1. FARFR

ZARE N 56 LARER /K TEs) 5, K AR MER MG R A, R HAR A I BRI . #2408k
RPN s A IR AT (T e BEAR R 2540 s I AT T W A1 58 B 18T SRR FAT S ki . 25
MR ET AP SRR A =, B BORHA N B RSt
2.2. Kt

SEIG R 525 2 (AR B AR A R 2, B RLEERS ECTs MIREEER LCTs) x 3 (WP 254 KSS g
WK PVT WKL EF Wl0) < 3 (IS (897K H 08:00 hy 14:00 hy 18:00) VA K F 1% 1t
2.3. EEMRK A%
2.3.1. iR 534E

B R AN A (ECTs) MG BERY(LCTs) M4, FEEANECTs)E S 25 A, NBERELE 23:00 DL
B, “FIER 22.8 £4.5 %, MEERI(LCTs)® S 31 A, ABEREIZCE 23:00 LU)5, “FHEHE 208 £3.0
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2.3.2. JUiRAtE]
1F 2SI 7] Sy i B A W /i 17K H 08:00 h 14:00 h. 18:00,

2.3.3. FIMSEETLR

SR Karolinska g HEE B8 (K SS)IZEAT 32 WS 3K, o Wl B8 4t i 32 WL R DR V00 B )32 A FH AR 2
2 EHAEERE 9 S HIERA R, 1 (REE)S] 9 AREIENRE, 70554 ReRFHE B,
RAJFERAMEE ) AEIZANH,  EERAAALE 58 BT BT 5 208 P B A0AT] B0 g B AR 2

2.3.4. BEARNGHE
FEAR T I R R IR W 50 A A, A 1 2SI 56 i FE DA 0 9t 3% 8 SR 3R 885 o ) B AR5 ¥ (MIF'S)
G S

2.3.5. IAHIRR

WA RS S & WAL 55 (PVT)MIAT DI RE(EF) 55, RINCIZ AN /M, #54ul\ PVT 2| EF
1E55 58 I BEE E A E A RIER LI FR 5

FEEBCTAR IR TR BERR A 22 07 2 MG AR I, e rb die W1 2 AR A0 S SEIS 8 T, BB
A R AR A (PR R) S5 = PRI G . 17 PVT J&— Tl ERFSLE R TS, Bk TR T
MU B i (Hall, Duffy, & Dijk, 1997). BUAES52iH1d E-Prime ¥it IFE, BRI B E M w5 5
BEAT TR AR i OB, AT E RS, @RI RN IAAAE, HASZEMRRE ) Z R I . PVT
O =, R, BRAESCBRM 2 8AE, UEBH PVT 2 VPG INARE 71 H0A R, X 5 A BEAR R
< PG S 0 R IR SR <5 L AT AR v A U A, R AL AT O i M T R 0 ) B b v (International Civil
Aviation Organization, 2011).

AT I RE(Executive Function) & — R A S JOA R R, FHFAMEBEFT A 8 BIRT, A
RygtE HH 4 s A AR A2 =AY B R (Basner, Mollicone, & Dinges, 2011). KEMFFTERE, PATIHEE
EORBR TR B A 0, RiA B2 R R AT Dl e A Jre 1) o B2 A L AN T3, i B 2 3 5 I
TR A DX AR B T RN B . R 4EAIAT J9(Basner, Mollicone, & Dinges, 2011). T HEHR I AH S B
Fi R I (Roenneberg, Wirz-Justice, & Merrow, 2003), R 4 - 7 J2 %o R HIR 53 225 /R0 FE AR A () S U, R JE
IR BERR Bt = B S TR AT B2 M DR . /£ EF AL95, 2 5% &1E E-Prime R F B F QS Z A
Bt ARTERETE, BOlHEARE R ESAT % Irh S 5# 7 H RS 5E R T = AN R B
WA, SIS ERRW], 14:00 A1 18:00 M2 [0 AT &% 2 5, RYICLILR 7 —ATF, i
IME T ZE SRR (p > 0.05).

2.4. YRR

$HE Rl SPSS 18.0 i it 4 B i - 4T ECTs Ml LCTs 412 04T A E0E 1 Ge it bod . 76 $di A<
TG EAD BN FItIE S8R . AT RSB, Bl p 83T HE, p<0.05 A5
EWER.,
3. &R

F BN T HEGRREEAEE . NBERA] . BERI (A ATBER IS . A AT BLAR BBt A 4 8 |
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Table 1. Basic information statistics of ECTs and LCTs
%% 1. ECTs #1 LCTs NEKREESIT

ECTs LCTs pfi
HAR N=25 N=31 n/a
LR 228+45 20.8+3.0 p=0.084 (ns)
i 1725+ 1.7 1725+1.9 p=0.99 (ns)
A 67.7+23 69.8+2.0 p=0.55 (ns)
MSF 02:38 + 00:07 06:59 + 00:12 P <0.0001"
N 7] 23:03 +00:07 02:36 + 00:14 p<0.0001°
TS A 1) 06:45 + 00:08 10:30 + 00:14 P <0.0001"
HEAR N < 7.69+0.14 7.85+0.14 p=0.55 (ns)

FE: MSF = KIE E i H BRI R . p < 0.05 Fonf BENEER. "RREFNLE.

3.1. Karolinska FEREE 3R (KSS)

HRHE KSS EH(F(2,106) = 31.7, p < 0.0001) I &, AMER A5 Y8 2 AR R E L BAER- . 18
Y H 8:00~18:00 h Z [A](p = 0.0007) LA 2 14:00~18:00 h Z [f](p = 0.04). K ECTs f77F 5. 35 HIREREAZ AL, .
LCTs 0 M th 38 I 5L R 31 20 A b 55 25 i B Bk (p < 0.0001).  ZH IR 7R, 7EXH 08:00 B
LCTs [ BRI 5 5T ECTs (p <0.0001). FARHHIEEE 1.
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Figure 1. KSS changes over time since recovery
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3.2. BHEZHERESZEPVT)

KT PVT R 2), I 1\ B B[] A1 R R 2 A) (7). 25 AH B FH(F(2,106 = 5.7, p = 0.004) . LCTs
) PVT R IA BB A1k, H 8:00 B & Lt 18:00 Z(p = 0.001), {H ECTs %4 . ECTs ff] PVT HAZ
168 3.5%, LCT I8N 9.1%. 7E¥KH 08:00, ECTs kb LCTs I 8.4% (p = 0.004).
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Figure 2. PVT changes with wake-up time
2. PVT BEFEERT B L AR

3.3. HITINEE(EF)

XTT EF PERECUL I 3), 30N B i [) AR ASR 43 719 6 2 [A] (1%) it 3 AH BLAE FH(F(2,108 = 5.5, p = 0.005).
ECTs [ EF I A B FMER B, R H 08:00 i ECTs i) EF RILLL LCTs 4 5.9% (p = 0.006),
WH 8 HFEB I EIFT 14:00 (p = 0.002)A1 18:00 (p = 0.03). ECTs (] EF HZ 4k 7.1%, LCTs 78
A 2.6%.

4. g

TR E RS HRE, DLEARFI e e 38 b S E N, SeHussh R kS B RHIE
710 B, DR IRRIZ B 01 v] e e T 1) 28] o 2 WU Fe 487 1 AR ABCFI A B e 2 [A] B 3 (Takahashi,
Hong, & Ko, 2008; Kline, Durstine, Davis, & Moore, 2007), BRI Bt i [8] FE-7 T 158 AR 25 57 7] e 2 F2 i)
HARIFEbR I H AR . BRI 2 W R 5 5 R R AR R R AR &, SR tiEs)
PR TR ERE, T HE s B LE 2 12 3l 5t
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Figure 3. Shows the change of EF over time after waking up
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AL R EIR, 7ERH 08:00 I, LCTs (1) WFEMEREFE B2 & T ECTso AT LCTs K, X1 fE
e ANEEMHFEFEE, FAMATEE BRI RRN ET “FRI” Bk, 75 TR BT Tk
L ERANG BB T, X SO B, R A S R T B PR TT R S EUE
R (Teo, Newton, & McGuigan, 2011), XFHEFEIPACII SR IE3) 7w 38 H IR ik, 1230 7 v] fe i 2
ZERRIN X AT LU W SRAE LU AT A RE R B A BT, 183 PSR . LB ERIAT ThRE T R = %2 3
FEAS, SELFERSTA %% (Thun, Bjorvatn, Flo, & Harris, 2015).

4.2. INHIESEHEERE

PEACHI N TR BE SRt T AR AT e 20 HE, I H AP N L IiIE 5 B 51 1) 5 243873 (Atkinson
& Speirs, 1998). PVT W T A IE Z R A (Drust & Waterhouse, 2005), WFFFEE, TR PVT 51
5 P ERAN R BEREFEEIZ B S BB 1] . VHERA 77 9% (Bennett, Petros, Johnson,&  Ferraro, 2008). EF /&
TERTAH B P R AE A FIIR 2, BHE TAEIEZ . fiE e i) @A B 28 (Brown, Neft, & LaJambe, 2008). fE
5E% BF AR50, 12 30/KF 5 SIh 2 2 (A7 1E 2 35 A S P (Facer-Childs & Brandstaetter, 2015). 3t —35 1
WARILRY, BEHEREs) R, WiFikissh e, EMHES TR L. Mtk T, db
W ZEMIEE T, OB ER AT R BRIZ 3 L, 7E M de in) AT 55 48 40 B (Lastella, Roach, Halson, &
Sargent, 2016). HHTIXERI, R, IWHEZA I IX I3 ROk U2 BN, DL o4 i
B3
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