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—ABSTRACT

Objectives : The main purpose of this study was to investigate the possible differences in
sleepiness, performance, and body temperature during the night between morning(M) and
evening(E) type subjects.

Methods : After a survey study, to verify the validity and reliability of the Korean translation
of the Horne and Ostberg’s Morningness-Eveningness Questionnaire(1976), 8 extreme M-type
subjects(3 males, 5 females) and 8 extreme E-type subjects(3 males, 5 females) were selected
from the the university student population who had participated in the survey study. All subjects
underwent sleep latency test and a battery of performance tests at intervals of 2 hours through
the night, from 23 : 00 to 07 . 00. Oral temperature of each subject was taken every hour from
21:00 to 8: 00. Between the testing times, the experimenters ensured that subjects remained
awake.

Results : More profound sleepiness was found in the M-type compared to the E-type throu-
ghout the night, with significant differences in sleepiness occuring at 23 : 00 and 01 : 00 hours.
Overall performance efficiency tended to be lower through the night in the M-type than in
the E-type on all tests. A difference in time of temperature minimum between the two types
was not noteworthy. Rather, there appeared to be a substantial difference in temperature level
during the declining phase, with the temperature of the M-type being lower than that of the
E-type.

Conclusions : These results indicate the existance of a temporal relationship between sleepi-
ness, performance and body temperature during night work. Since the M-type exhibited greater
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sleepiness and lower performance efficiency overnight than the E-type, it may be assumed
that the E-type is more suitable for and tolerable to night work. There was some discussion
of the limitations in generalizing these results together with some suggestions for future studies.

KEY WORDS : Nighttime sleepiness - Performance - Body temperature + Morning type * Eve-

ning type - Night work.
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AAxzMe dF71EE5E & & AH4-6).
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level) ¢} & A (minimum leve) o] o]2& .39 A)
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2) CEEHEASZH A Multiple Sleep Latency
Test : MSLT)
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AA &A% 7 4B3FA g, A
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713 208 7HA FojAA H 1, ddrarErE
o] 834 3% (electroencephalogram : EEG), ¢t
A= (electro-oculogram : EOG), A% (elecromy-
ogram : EMG)E 1E]" °|& ZAZ FUGAE
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A Fge A Aoz A0 A& 4U&
NARASHAH 2N Y £A8¢7] £FAE EY2
AFsAct A¥A7t sl 9z 7tAe] =
Ag 12 HFez EYFY, AFAAI} 262 ¢
A3 93¢ A e FAZA JHATL v2A
B3¢ 214499 A-E FHo2 3}

(2) 715 w2 7](digit symbol substitution) :
ARG -¢F 134, 384 2 A2E AAE
g53le TEHS AT AAZ F58 &8 4U&
MR 5 A2 9] vARY] 2HALE FAZ 3}
o AAslgon, 90 F< 13 974X 2] £Ao|
qFEe 715§ wEA HE AFE FHo=
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&t o] #AAY AF AAe B8F F(2)9
Aol Bt FA3] dgso gt
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ment 3]AL9] Visual Choice Reaction Time Appratus
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AzZt—-EFH 715 U2 53 &9 /e
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TUY AYAAAE NEIEEH dold F Qe
geade WA Astd (DRE @)71A9
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SA7R e AdE 2F1 oy, JAxE
247 £EE WA GEFaFE AL} £ A4}
€ gttt
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17 2 30% € 18: 30714 wkEAjgioz Q% A

FEAE WA A3 oktel AW AAs
¥ AAE A4 HYd 2 &AM a8a
e AAE Fi FE3] AFAAT 18 30%H
19 : 3071A] HAM Ol A AF3he HAME st F
A& FHoh 19: 3058 20: 307hA] dEFEY
EAAE A3 AFAE FEeHg. o]F 308
e FAE AZAC

212009 AR FHFEGAIT AAHI 21!
3058 221 007tA & ARMA S S FA7 AAH
o, o]ojA] 22 00KH 25 . 007FA = H A A7}
2L Fe A4 RHES AP Bl
DEFAY S BT B ol R FHFAEHAL,
AN, dedol 231 007 E T obd 08
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o2 AAHe] AR AN AYAFHe Y Fn
Agz BN A, FHAEAA} ZE 97
Atell A FAtelel fough Zolzt AU AA
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o
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Table 1. Subject's schedule of activities during the
night

17 2 00 Arrives at laboratory

17 © 30 Instruction and task battery practice

18 : 30 Dinner and rest

19 . 30 Prepared for MSLT

20 . 30 Rest

20 : 55 Temperature check

21 1 00 MSLT

21 ; 30 Performance test

21 ! 55 Temperature check

22 1 00 Simple work

22 : 55 Temperature check

23 . 00 MSLT

—The discribed procedure is repeated until
08 1 00 the following day
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Table 2. Latency to sleep onset(on the nighttime
MSLT) in 8 M-type and 8 E-type subje-

cts
Time M-type E-type
231 00 6.31(2.83) 15.69(6.08)*
01 : 00 3.25(1.58) 10.94(6.59)b
03 : 00 2.75(2.84) 8.19(7.38)
05 00 1.69(2.24) 7.18(8.05)
07 : 00 3.00(6.91) 3.75(6.66)
Mean 3,40(2.86) 9.14(6.07)®

Data arc means(standard deviations). MSLT indicates
multiple sleep latency test. Significanty different from
M-type at *p<{.001, ®p<C.01, onc tailed t-test.

UM 5

FAFES L FousA o AR (t=-3.9,
df=14, p<.001, t= —8.21, df=14, p<.01), 03 : 00,
05: 00 ME Ru|tE FRAT ATl
ol FRT ¢ 20 o] AU 22 0700
AME Rt olrt YU A FAFAF
Bole AYyEel ofH¥TET RousiA o
AP (e=—242, df=14, p<.01).

2. SHZAL
97Ake Ae B 3o AAS o

1) KX} 2{27]

RE ARIA oA E T3 AP T #9
)& ApolE Bol T A dov tiAl2 ATl
12t o gel 71gsile A%l AUtk

oMY

2) 7|% "M Y|

923 : 30041 A Y To] ol AHFHT Fonjs}
AW we A5E BAHe=—278, df=14, p<.
05).

3) AwEY
AF3FLe ZE AL T3 FodvF

Table 3. Nighttime performance testing results for 8 M-type and 8 E-type subjects

Test Time
23130 01:30 03 : 30 0530 0730 Total

DS(no.) ,

M-type 17.68(2.20)  18.25(8.57)  19.25( 8.15) 19.25( 2.93) 19.50( 2.98)  93.88(11.62)

E-type 19.63(2.72)  19.25(3.37)  19.50( 3.67) 21.88( 3.23) 19.75( 3.99)  100.00(13.03)
DSS(no.)

M-type 69.63(8.57)  74.63(7.89)  70.25( 7.38) 71.25(10.10) 70.63(10.30) 356.88(42.78)

E-type 79.50(5.26)* 78.50(7.71)  73.50(10.85) 75.38( 9.68) 76.63( 9.13)  383.50(39.98)
FR(no.)

M-type 12.13(2.36)  11.63(1.30)  11.38( 1.51) 10.13( 2.36) 11.25( 2.44)  56.50( 5.43)

E-type 11.88(1.73)  10.88(2.42)  11.25( 1.98) 11.13( 1.55) 12.50( 1.60)  57.63( 5.61)
CRT(sec.)

M-type 0.48(0.03) 0.46(0.05)  0.48( 0.05)  0.48( 0.05)  0.45( 0.05) 2.35( 0.16)

E-type 0.42(0.04)®  0.42(0.04) 0.43( 0.08)> "0.44( 0.08)* 0.42( 0.04) 2.18( 0.61)2
PB(sec.)

M-type 58.53(4.87)  52.73(3.90) 53.64( 3.62) 52.77( 6.60) 50.42( 3.74) 268.09(18.39)

E-type 51.87(4.81)  52.31(5.60) 52.30( 4.89) 50.36( 4.48) 51.05( 5.34)  257.90(22.66)

Data are means(standard deviations). DS indicates digit span ; DSS, digit symbol substitution ; FR, free recall ;
CRT, choice reaction time ; PB, pegboard. Significantly different from M-type at 2p<.05, Pp{.01, one tailed

t-test.
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