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The Changes of Traveller's Sleep-Wake Cycles by Jet Lag

Seung-Hwan Lee, M.D.,* Leen Kim, M.D.,* Kwang-Yoon Suh, M.D.*

——ABSTRACT

Jet lag can be defined as the cumulative physiological and psychological effects of rapid air
travel across multiple time zone. The consequences of jet lag include fatigue, general malaise,
sleep disturbances, and reductions of cognitive and psychomotor performance, all of which
have been documented in experimental biological and air crew personnel studies. Thus authors
tried to study the jet lag of natural travellers by modified self reporting slecp log. Total 61
healthy travellers was studied for 3 days before and 7 days after jet-flights across seven to ten
time zone. The eastbound travelling group was 38 persons, aged 19-70 and westbound
travelling group was 23 persons, aged 13- 69. Sleep onset time, wake-up time, sleep latency,
awakening frequency on night sleep, awakening duration on night sleep, sleepiness at wake-up
and nap length were evaluated. Our results suggested that the 7 to 10 time zone shift gave
significant influence to traveller's sleep-wake cycles. The date which subjective physical
condition was recovered on was 5.16+1.50 day after arrivals for eastbound, while for
westbound, 4.91+1.62 day. In eastbound travelling, sleep onset time became later than
baselines and could not recover until 7th day. But in westbound, it became earlier than
baseline and could recover until 6th day. The mean score of 24-hour sleepiness was greater in
castboumd than westbound. Therfore the eastbound travelling caused more slecp-wake cycle
disturbance and daytime dysfunction than westbound travelling. In other parameters, there was
no definite difference between cast and westbound. From our results, it was suggested that the
symptom severity of jet lag was dependent on the travelling direction. To demonstrate more
definite evidence, large sized data collections and comparision by age difference were needed.
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HIgA R (jet lag) Ol 2lEt K{&24o] $H-2+Y F7]o] H5}

A =

v AR et lag)e &S AZHE) o] A7y
(time zone)E IO 2N Arl= 43, AL
BigtEs 29, DSM-IV AdRF94 437 +43
o} (circadian rhythm sleep disorder)¢] o}8 3 3
Ul M AR (et lag type) o o1l sl Bsle] A
& 3t o] AMNE BHEE BEE oY Fo
A QAT vla] R A Azt 2k 283 44
€ XA JYrh(l). R FHozE 3w &
oF, 2592, 55, AT 72, FNEFI5Y
A3k, 718815 e] Ao (2) Ag A I AR
Z(3), FEH(@), WEH $-23(5) Fol RuIY
€ 53] Andge] Jde A AE Y F53
& F2E £ JAHE). o3 FHEL Anig 1
Fr3t FH-ZAF7) (sleep-wake cycle)7t $4EQ A]
ZHA A zeitgeber) 92X} o} A17ke] U] (circa-
dian rhythm) ¢t A2, A4 FAE 2s}7) 4
ols{(7), E& o3| o] BrlaiA FutsE SHvkg
= o2 g @l 7|odhe Aoz BLHATHE).

B AR} S0} T 3 B )91 Rpolg) v
T 349 22 oY g Wg F FHoZ
3 o8 (eastbound travel)o|uk AZ0 2 83 of3)
(westbound travel)o| ol wa} o)z}t Qe Aoz
&2A 9edl(9.10,11), ABHAA Y ATFLHEL 52
Boy AZoz g o] JPAEH F= P2}
A3, v gARl MY FEBEET WE AoR BIEly
H(12). ol2i g B4 Uzt YF7I7F 4AIEG 4
o] QA7 F718 ¢37)= AR AF7)E A AA)F)
© WEeE Agehs Aol ¢ 7] B8 Aoz My
BrH(13).

At M A HalE Y 50T &
& P = M4 (slow wave sleep) el %ol &
7htaL, $4AT-E5FH(REM sleep)d) %ol @3
231, FEOTEE FEAAZ(REM sleep la-
tency)T ZAdhs v MZoz 33 oYXM= F
SAFEEFHO] F7Ista Ao WEA g 5
A3 7] (sleep latency)= Ztatn Frh(14). o
3 e dusheds A9 H3E nsiA ¥L

F geul(15), Q3 A9 YFHsks FHgA A
shel AHT BAV} QoM BHEH R Aol MR =
& A& A 5] AFshe AN Fo] 0 &
Zub5o] Aubedo) go] Yehtal, Ao) 7H v
Aol FEET-EF S HO| YU, 0|23t o] &
THOZ o|F3q F7|7t AR LolA Ams
o] $7}3t3 TP AL JUH o R FAady, A
02 o]F3t] AF77t HE HojH el A& ¥y
o] BEAHE= AE F AP T2 e v BF
A F#8E YaMEe AAAHA FEY Grop=
WA 2} (timing) o] F 83t & 4 3Uch(16,17).

H YA S EAANE AFE v FAY
o] EAA TAF AWK Gr 58K Fo 23]
o SR Bu9(18) 3WA g 3B
B3(19), & AaA3(zigzag) ez FEA:
5(20,21) RuAEwich 9AX gAR gdutgoz <l
A3 e AL 3B e AL IR
AE 9 & geid 3% 4 SRRt E Rt
(22).

A $usE AAse qgaEste] E4E g
THE AR A8g BAoT e AYYY 4=
o2 Yrta gled) H3A A} dgo) 29 FHY
9 AAHEEo IS v getA JFePd) F
HE Frhe AL oln] FEH g & LA gloy of
A7A vgA R A FY o YA
FE-ZART] W3}, A-BEd ¥kt 1 oAt
o g AT AT AFolc). 3o A AdE
w YA R}l Y3 7)ES GTEL AYAE UHE FT
oAl BgstA dlax AHHeZ 943 AHIRHex-
ternal zeitgeber)& ZA&AL}H(23,24), V$FHE=
7} gigte] AT 0] FEO 2 Y2 Y3l v
FHYES e =E of 2~3A7k 02 2, Wyt
S AT Hi 3~497 FHHEAAS} BEe £
AR HAHMSLT) & Algste Tl vjds) 3
o] YWR3 ATE0|TH(18,19.25). 22} Q1$)F QY o]
2 AFE9 Ao} AA) FFolA Y AvRIgAE Z
< R BARERY dME 979 o427 9

o

4 odr B R o o rE

i

oo ARAEL 2 A A3 A2 YrIA 5
Zays) AEYgo s TN 104 A=Y 43
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Olset-d

28 AZEE FAHE AYAES gtez AAS
BolA A BEE £E-ZEFI9 24A 7 2ES
9 WBE ZAlSe] FF I gt dshked 2
23 A8 E AFIA & =2 AR

HTCHA I

1. ACha
1) 8822 0|S38l= EH(Group of traveling
eastbound)

A&oA oF(uF, AYdS)2e dPAE 5 A
A7 Mg EEAISG TAZIA 10/ Ax AR
(phase advance)® 02 0|53 oHYAEL giAE
o2 QT APH 3Y9Te] FALYAY AP oF
F 147 FHYAE B Qe FugAE @
AXNZELZ vl o} o] FlE] oA dojus FA) )15
F=E 35t

2) ME22 o|&st= ETHGroup of traveling

westbound)

MEdM FR(elgEo}, £, olagtd 9% =7
2F)029 AYNE F AR} AL EFEAIY TA
A 1043 X A (phase delay)® FO2 0%
& gYPASL YAF o2 ) o8 397k 1
A2\ AT o}F F 7Y FUHARE A 3
A2 FELAE BAMNZLZ Y o}Fe ARt
dojuke F4] 715315 319}

199493 10978 19959 99714 A BS A g3t
I GlE ARES e R ofEjate) Pz AFEH §
Al J2g 22z g s AEL A=y o8
AR B8 A4S & 479 AR A o8 ste|=dA
Abdel AEA] A4S AR, AYEF slol=rt
HEA YRS JPASNA M= skt 3
¢S B HEA A $HEST gL AU
B AEA F9EE ABE F Y HEAE 91
22 BUEE STk MEAQ HEE T HEA o)
FAAEA 34EE A4 AY AgHAS §3ho
ARttt A ST ¥ 72 %S £ 5 o
T 8922 P4 FUFNE /A1 Y &, 3%

ol - A

Ho

T FEAY 4288 AAT A, AT REed
o #jefA] 7ol e A, 2T AR
TAEL FAFII g F= FERVIA9Y,
3NV} AAZE Ve T ReE29 0F)E & A=
< AT AGNAT TP el MAIES F
Faieiets A Aol S W EE HEso] g
At ZEAE EFSA Retn ARARAT 3EE
BE, HEA AP €3220lY FAAE E3E
B¢ 223 FA-ZAEF7] e FE 850 A
U AEA 2ol ¥t 783 ARE & T T
+EL AYEAT

2. MEX|

a2digtw o AT FHFe] FEHoA A
£33 Y FAYRE oldsty) 4A WHslo] AHg3
Aok, FHEAAC] XTFE 202+ yo], A, 89,
Had AL e FEdel 75 L g, WAL,
vleF A THAIREO] AL, AAEs F FaAHe
2 Al 7 e uid g A3 A2
B 2 53 At FE-ZAF7](sleep-
wake cycle)®] W35 17] 93 oA 397 280
A A & 79§ FAANFAZ, 71N, T
FA7), AL 3 E BE §F, FUF N
AN, G Zo] aglx ofdle] A Eel gl
AEE AR 7I8IAEF Y. £ ARE
Stanford Sleepiness Scale$ Wetsted: B3 44
A, @712 e AHE ofyAw FL Ay
Ao|t}(2) : Aol AT ¢H3] HRIAE 4rH3):
we7}b o B ¥x J23H(4) : WErt §A ¥
T AEe] FHUG): £¥). 2 Atk FIH) :
AolE AH(B)Z FEIIGT. EF A £ TUF
QA 2AZE Mo 2 R AEE Y] JHMA =2
2 7153 skt

3. SAILY

£ Aol FaA AL, FARANFAZE, 7134A]
FRAA 7], FEF AN 2 A2 23 a8
ofilel ZHgA] £ o] Alahdst A Fo
1 937} leA], & F - AzHbetween) 9] FAQ0 A
o7} EAE =R Yol 1, upx| o E A7k B
we} 1 W] Zolrt Yeh=R] T8 Aurgt

A )
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BIZAIX (jet lag)ofl 2|ft @74 M-zt F7|o| H3t

Table 1. Demograhpié date

sex sleep time
N M F ages education flight time during flight
(years) (hour) (hour)
Eastbound 38 18 20 39.08+14.26 1597+1.78 13.46+3.59 4.29+2.29
Westbound 23 12 11 40.78+12.25 14.394+3.35 1483+2.19 2491216

o oAPAZ A 3AFAA oY 2 A AL W 29
T%E 71T (baseline) 22 ARSI AAS &
792 +E-ZH4] AR E vlwsiyn. F83 A4
9 o3 3EE BuF g9 BN
(ANOVA)E, 8- F7] 2 o] wms} 2447
2299 nuos BEEPEY {(repeated ANOVA)
< MM, ARE AAL Fisher's test® AMR3Y
o} ol RE ¥4 SPSS/PC* window version
6.0& AHE3IA L o) 5L p<0.052 3Tt

& ot

ClIImAS

1. QIFEAIEH &4

g AEAE & 140791 wA7EE S3stn
g WS F 61902 FET 38 (3R 18, o=}
20), MET 23 (A 12, 9431 1) ol TELY
B ol 39.08+14.2642 FX& 19494 704
AIRI, NET] W Yol 40.78+12.2542 &
X 1341914 6941 Atol gt Sl v Azt 5
Lol 13.46+3.59A20190 3, AZFE 14.83+2.
19412ko] Y tH(Table 1).

2. A Mxlatel(subjective physical con-
dition) &} s}

743 A7t et Bad G BETA o3z
EF F 2341149, NEFA 3.09+1.4792 52
TAA MEFZRD AGA o8 A7) BE AL B
AtHp=0.053). ZcjHo] B EHA}D BIF d& F
ETM 516+£1.5Y, MEFL 491+1.62U0|PEd
#2F FAHQ Hol= AUNHp=0.551)(Table 2).

3. H-Z}4F7|(sleep-wake cycle parame-
ters) 2| H#&}

1) =HAIZA|ZH(sleep onset time) 2| ei&}
TETL FHAZARE] oA HF 23.23+0.14]

A AlzbESE & 7UZF Wi 24.13£0.228 2 o
o 302004 147 RoiA A, NEFL 23.40+0.04] 0
A 22,6512 31412 W3] oF 15804 308 WA &=
Aoz #AYUH(p<0.001). F - HHE vZPS o
o del = Aolzh PR oY AlasE 1dA 7471
2 o 40804 1A 50EAE zbol7t AATHp<0.
001). Azt w2 W= Fo7 o)z} slol(p
<0.001) BEFAAE 71&7 vwste] AxpEg F
299X TIAZRA FEAIRA L] oA =x(p
<0.05) 3 &SR ¥ whd NZZAME 8 ARG
FHAFAZ0] FA3] Wby 5UAA FA Hr}
(p<0.05) 64ARE 7]&H o)zt Qlo] EHE ¥
A& B4 tHFig. 1A).

2) 7|4 A2 (wake-up time) 2] Bist

TETE 7PN Hd HE 7.12+0.04904
AZpEs ¥ 797 BEF 6.48+0.43X 2 W8t 5524
A AR 1583 welbgon, NEFE 7.231+0.04)
4] 6.30+£0.22A 2 ¥3te] 1084 1413 108 A=
WA H(p<0.001). F - A e} vl A 7))zt
ouglE Aole A WIHIE H|&dle FTRF
oA Az gl & 149N 4U9RATEA) 7)) 71 E
o} vwate] P 558 WA= (p<0.05) <3 59
Hol% 71E3} 2ol 7t gelAH(Fig. 1B).

3) =HENT|(sleep latency) 2| eist

F A ZHE AR ) H3 FEA
o} W Bo|x| ggkor FEL Hif 19.23+524%,
AZ2 21.34+18 56E 1T, T - X9 wlmel A 5
HAA71 oue Aole A HHPIE |kt

Table 2. Comparision of subjective physical conditions
between east and westbound

Eastbound  Westbound P
worst day 2.34+1.40 3.09+1.47 0.053
recover day 5.16x1.50 491162 N.S.

N.S. : not significant (by ANOVA)
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frequency
N
T
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east (N=38)
9L @ west (N=23)
]8 1 L 1 1 1 1 1 1 0
2 12 34ay4 5 6 7
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-
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3
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o
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s
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2 - 12 3 day 5 6 7 2 a1 2 3dayd 5 6 7
80 g
. . 701 2
Fig. 1. Comparisions of the changes of sleep-wake i &
parameters between east and westbound flights. 60
A : sleep onset time g sof
B : wake-up time 2 |
C : sleep lateny g4
D : awakening frequency on night sleep 0r
E : awakening duration on night sleep 20k
F : sleepiness on wake-up
G : nap 10+
+ : recover day to baseline levels 0
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BIZAIXt(jet lag)oil 2|8 H@242|

)

v

W east
Ewest

E-3

- N

mean of sleepiness scores
w

o

1 2 3 4 5 6 7
day after arrivals

(by repeated ANOVA, paired t-test)

of AFARF 1, 290 $HFAZ7 F7hsT) 2 o]
Fole gashs 34¢ nglot old e uol ¥
AR 4L gsithFig. 10).

=

4) £HF ZHdiT(awakening frequency on
night sleep)2] s}

TETNM FHEF ZAVIEI}F o 3d FH 0.4310.
23]ol|l A Alxbast ¥ 797 B 0.65+0.2382 F7}
33, METL 0.510.003)914 1.23+0.2338]12 =
7hte] & BFolAM 71&e v udE Aol B
AcHp<0.001). 2 F - MY vlioA gr|gle
Aol YIAT 1 WL E HlK3le 7)o ZANE
o] F7HE Bo|thrt HAZ 73t 544 S EHE ¢
42 BHHFig. 1D).

5) +HE Z{MA|ZHawakening duration on

night sleep)2| w3}

FERTAA FEF ZAAZo] 3 B 0.6710.
138904 Aabisl & 747 FF 3454356808 F
7V L, A& A 1.65+0.1%0A] 3.78+£3.238 02
F7ste] g BN 7180 vlaste onlglE Ao
£ RAHp<0.001). T2y F - Ak wlieA
A1z Atole A%l 1 MBI E ulsle] Alabd
3 F 19 1ol 2agln 449A7A FHEATHp
<0.05) 5¥9ANE = 7| ER =R B EH AT (Fig. 1E).

6) ofzlofl ZHMA| E2|2(sleepiness on wake-
up) 2| s}
FETAA o}l A4 £l o8A HF 2.
6720.13001 4 APzt & 7UF W 3.05+0.912 F
7FHE R, AZoA 2.65+0.194 3.01+£0.6322 &

Sp1-2t 12| Hat

7retel T BTN 7183} vliste] oujgle RAolE
BHHp<0.001). 22 F - A3k vlmel X 244
Y9 Aol AU I AIHPEE vl K3t A2
3 F 19944 44474 7107 Hp<0.05) <3
5URANE = 7IEAER 3EHUL(Fig. 1F).

7) & (nap)el Hst

TETA wgo] ol B 4.67+0.12894 A
ahAE & Ht 21.45120.56w 0% FUteIlL, AE
TAA 4.46+0.1%014 29.78+41.238 22 F7lste
FT ZFNA 71EF vlaste] Au)glE AolE Btk
(p<0.001). 22 & - A7k Hlamol A R3] Fo]
T AT 2 HSPEE HiRs] FEL BT o
A% 1994 54A7HA F7HSH7Hp<0.05) 3 64
AREHE 71EAE2 AEAUG(Fig. 1G).

4. 24A2F E2]2(24 hour sleepiness)2| Bis}

T - Ay wlmalA 2427 Felg 9] Aol A%e
H(p<0.05) B&TAA H3A =& 149, 49, 59,
6, TR AZZA I gRA =2 FHE BA
o} BRI I WP vEte] G B4 AT
o] &2 adh= Ao FRHUN(Fig 2).

ni |3

!

Beljan%-(26)0] #]%7|3l F¥3(desynchronosis
syndrome)©]2h= 80l 2 HYAIE 71&T o}F o]d
3 B dF5o] glSith HIPAIRLE ojFsl=rld =
217ke) A2 E (biological rthythm)ell thg A|4jo] H
23, 27t 9F7](circadian rhythm)& 71QIwhe}
Ao 7} glof 24A17tell A 28A17ke] W Hlel] AX Y, B
& oF 25A7tolEk . GefA ATH22). °]A Y] o=
ko] 222 9] AR &< A5 ¢lo] AL ¥
AATH ool of 25A17 AA o) R0} @A
Helghes Aolth. AAZ 19743 Webb# Agnew(27)
= Az Fofizl g= 23 (timefree environ-
ments)oA HAES ALo] H27) He AR +H
& A, FUs 24 283 FLo Frle 254
52 g2A drke APS R o]FA Izt
2 Jduitt w9 WA AlAl(body clock)E 7HA 2
Aed o3 WA AlAd dFLE B 2o
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olsH - &

FHo|t} gk FAG A7} TAstA AAUEY A
A} AQ ARz B35 A3 AAHE o
g 2238 FEI] A% =3 & A 9. AR
w27 9 HQl AU 5713} HA o] 2§ A o)
= AR A4S A8 23S AAHed, o
& AL7|Ee dehhs e ¥dle sugg
(sleep deprivation), 8 ¥ (sleep reversal), ¥3
(nap), FHAMZAZE) o] 5 (shift in sleep onset
time) 181 4F7|Ew9 Wslchanges in cir-
cadian rhythm)Sol 2% A3z LaiAUTH14). =
Graeber(28)< WA 21e] M7HA] 842 A, 32T
AZPESE 93 AIZRRIASE AAURE 7] EYX
Z 9% 93 H]F7)3H external desynchronization)
A, A9 7R A2 Fol 2L Az 3
€3 WA 2Aske JA  ¥)E713Hinternal
desynchronization) #HAtez el weh(sleep
loss)olgta s v} 9tk

%02 o]F3H HFFIIE FA @AY= 9%
o] AT WA AA7L A A)zH H-8-317] AA
T 97718 247k BA Agsleiol sl v,
MEo 7 o|F3H FF-E AoX A 3t dFVE A
AlFle Aol At oA JF MF o9 o]Fo]
TEo2 9 o]FHT} HIPAIZRH FEo] wWE o]F
g AE 20 & AR 22T 4N o)y 9F
718 7 EZ RAF o2 AF7E A= A
& JHAE R AFo 29 o]Fo] FHoR9] o]FRT}
I 3 EE T} WhE Z0]th(9,10,11,29). ol d sE&
T Aol9 & & AP oEE AF o9 o]Fe] &7}
AA & oA v FEo20 QYL F2 uhE
Qo) 3o} Atk Ho|tH(30). AXH Lo HF )&
o] B AN HEo 2 39| F¢ FHT 1.
5A19) Ag58E, 559 ALde 35 10N
A3 oS BRI NE2Z 9] o]Fo] H]IYA|R}| A
3 5ol M2 A BT Ji(1l). £ d7A
FAH AA e sl A ARt 7 g
I B3g g FFo| AETHT o 19 w3y o=
TAALE grigle APHE RIFUH(p=0.053).
FEE ARG BE-L NEFN F2FRT A
A BEHE A2 Ao FAHQ AL 2l
Act.

£l

ol - Y

Evan%(31)& Azt o]%o] dF7ld Fv el
3 2449 A€ gokn Busgn X B 4
FolA AdF7g 502N FR-ZHFI)E Az ofF
of uwe} Jgere AL HAF FH-ZFI] F
9] 33l 9ol £ FHAFA L FETAA F
WA R ZEo] FojA= AEE BT AETIAE &
3] WA= AFE AN (Fig. 14). o] Q] F
AFENE JAANF7IE A9 aFA917E o8ne
AL w3 Eoln & vk BEF 5E57AMe @
R)AZE B 12417 BFAIZE 0% HFEHE o
At %9 HAAAL & £3589 At vt
£ 29 post lunch dip& AU} F-&o] A& 45 Fol
A3 ZAd7)el SBehe AZHHE, oM e gt
g3 H2ox B7eta FE7] FEolA FHEAFAT
o] ZojA = Ao 2E FHAY 4 SlAT). o] FHY L
MEZAN T 7153 AT T 9~12A4171 d=A
Zrel Ao slgs o] Ao] AH3] HAH sk
Azt 917] s Joil N o= Fuetes B2 vt
BHE FHEARE 5T £ D Aoz A} A
Z37 AAE ¥ 629A AR 7|ETEL
2 3Edd v $EFTANE TIRA HEFuIA
2% A3} AZFA vnF o]ZA] g ol F
Ath= ARLE MZE0 29| o]Fo] FFOZ9 o]FHI}
H A2} FEo] drke AS BAETn & 4+ Yt

71%4A17ke] HEE BE B - AF BFolA H%3A
7132 2r0] el = FEE Bl (Fig. 1B)
B3 4L 2 A7 gAEe] g8dejde S
ZAoks) B g g gz Ay a2 FAE
7} uAol A 9= Zoka I (first night effects) ol
obdst AzbEct,

FaRA7 = Yuiddes F - A7k o7} gigleH
(Fig. 10), B3 #49F Az} AL 5 - A
FFoNA Jgzrle S0t 59AREE SEHIT
(Fig. 1D, 1E), o}l 484 F8¥& 5 - A 4l
A qgzrlel F718ta 59RNE B O (Fig.
1F), @3 5 - A FToA ggz719 A3 57t
szl 5UARE FBEAHFig. 1G). 134 BF
A7 duils Aol it ol AAASL
HAZFAZ Y 7)Ao 9EE Fo] SRS W
= AR T SRz 3 L B} HE S 4
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BIZ AR} (et lag)oil 2iEH Y

&5 A Bt AgEd

24X 22 JUISlE F - Azt Jolrt AsE
b ETAA AETRY § ¢ Aoz FAHY
o ol& FF2R9 o|FA $A9 IR G s}y
oldi AFF7] Wt A Fgo) o oYte AL
vrdahs 202 BEet Y5 S X3 AT
€ AL uigitt. meby FEo R Yo F3H
TY58 P A el MFoRY oA ®vr}
o ZxEojor & Aoz nelth B F - Aty
24Nk Eelgo] ARRSE 2, 3UAE Fol7t YIS
U 4, 5, 6, T9R A4 Aoj7t drke ARE &
- A7t 3 E5Ee Aolg W ARz AN
<0.05, Fig. 2). 53] o] %9 Hrh= 247 149
718E 273 927 v A7) E82-¢ v|YEta
71A43k7] 5] 817] P Az gehe] FUe] 5
Ak,

AZHA A7E WAL SEto g wlzrio)
AR AT 4E AH8-(18,32,33), B, 2
FECAA S AHE-(34)F 0] Urt. Wxzttolol AU &
734 flurazepam Z W77t 21 FERUR= tri-
azolamo|1} zolpidem 7+& #H717]7} & oFEo| BE
¢t9] 7]H(daytime sleepiness)olyt Fq%5E 9 i
(performance decrements)E 2 dov|= Aoz H
A3L(33,35), FAXEEHN dF7|E BEIAY A
AA BB FA 3AE BYTE RuE glEd
Aol FHatgel & A7IE A o] obHd 5,000
luxol o] AL FHold dF718 422 + I, =
A dg FHojd YF7|E AIANE = ddtn gt
(36). WEUS Tt v]gr] sFAoAM w5ty
2R F7tet WmE 3EFYS Rud dFAYE
ATH(37,38).

A7 AFHEL vgNAR A8 FAAFAZE,
7VRAZ, FARAT), $8F GANEYG A ¢
Z 223 ol AAA] ZeeF oA 715 wE Al
AT FAHA Aoyt dx, 53 FAARALY
24N EEEAA T - A7 AZfA Flolrt 9le
SETAA 12 ERAET o At 3Eo] xEve
A& HAET & A7 A9 viges §Fozg]
APE Ha 39 2, AFoR9 A3PF oY e Fo
# EUS AR 2, 53] FEOZ YT H9l
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