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SURVEY ON THE RELATION BETWEEN THE QUALITY OF NOCTURNAL SLEEP
AND HABITUAL EXERCISE AMONG YOUNG UNIVERSITY STUDENTS

SHIRO ODA, AvA SEINO and KI1YOSHI MORIYA

Abstract

The present study was aimed to survey the relation between habitual exercise and the quality of
nocturnal sleep. Questionnaires on exercise behavior and sleep were given to 452 male and female
university students. The questionnaires included such questions as; on their habitual exercise, the
kind of exercise, duration and frequency of doing the exercise, the period of continuation, rating of
perceived exertion (RPE) and subjective feeling of their exercise load for health (heavy, suitable,
light). TMIN Life Habits Inventory were conducted to ascertain the quality of sleep. The results of
all the students showed that they were more likely to experience insufficient asleep period (64.6%),
were not refreshed in the morning (40.0%), found unbearable daytime napping (38.5%). The student
group with habitual exercise (n==237) showed significant “more easily fall asleep” (p<<0.05) and
“more insufficient asleep period” (p<<0.05) tendencies than the group without habitual exercise.
Further, three groups divided by their subjective feeling toward their exercise load showed some
significantly different quality of sleep. The students who felt that their habitual exercise was
“suitable” or “light” showed better sleep, with reference to frequency of mid-sleep awakening and
deepness of sleep, as compared with students who felt that their exercise was “heavy” (p<0.05).
These results indicate that suitable or light habitual exercise might facilitate better quality of sleep,
while heavy exercise which strongly activate the sympathetic nervous system, pose a risk to disrupt
sleep.

(Jpn. J. Phys. Fitness Sports Med. 2001, 50 : 245~254)
key word : quality of sleep, habitual exercise, degree of exercise load
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Table 1.  Characteristics of sleep patterns among young university students.
question pattern of sleep number % category type of sleep number %
asleep period lack 292 64.6 time of sleep short 86 19.0
enough 144 31.9 middle 354 78.3
too long 16 3.5 long 12 2.7
total 452 100 total 452 100
sleep onset latency short 218 48.2 | deepness of sleep deep 171 37.8
ordinary 153 33.8 middle 269 59.5
long 81 17.9 light 12 2.7
total 452 100 total 452 100
waking up after none 319 70.6 regularity of sleep high 171 37.8
sleep onset once 110 24.3 middle 152 33.6
twice plus 23 5.1 low 129 28.5
total 452 100 total 452 100
mood at awakening good 127 28.1 satisfaction of sleep high 117 25.9
neutral 144 31.9 middle 330 73.0
bad 181 40.0 low 5 1.1
total 452 100 total 452 100
deepness of sleep deep 330 73.0 morningness- morningness 53 12.2
neutral 69 15.3 eveningness middle 332 76.1
light 53 11.7 eveningness 51 11.7
total 452 100 total 436 100
unbearable daytime never 72 15.9
napping rare 206 45.6
often 174 38.5
total 452 100
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Table 2-1. The comparison of sleep consciousness asked by questions between
two groups with or without habitual exercise.
number (%)

question pattern of sleep with exercise without exercise
asleep period lack 164 ( 69.2) 128( 59.5)
(p<0.05) enough 65( 27.4) 79( 36.7)
(Z=2.07) too long 8( 3.4) 8( 3.7)
total 237(100 ) 215(100 )
sleep onset latency short 124 ( 52.3) 94( 43.7)
(p<0.05) ordinary 77 ( 32.5) 76 ( 35.3)
(Z=2.01) long 36( 15.2) 45( 20.9)
total 237 (100 ) 215(100 )
waking up after none 165( 69.6) 154( 71.6)
sleep onset once 61( 25.7) 49( 22.8)
twice plus 11( 4.6) 12( 5.6)

total 237(100 ) 215(100 ) .
mood at awakening good 60( 25.3) 67( 31.2)
neutral 77( 32.5) 67( 31.2)
bad 100( 42.2) 81( 37.7)
total 237(100 ) 215(100 )
deepness of sleep deep 177 ( 74.7) 153( 71.2)
neutral 35( 14.8) 34( 15.8)
light 25( 10.5) 28( 13.0)
total 237 (100 ) 215(100 )
unbearable daytime never 36( 15.2) 36( 16.7)
napping rare 106( 44.7) 100( 46.5)
often 95( 40.1) 79( 36.7)
total 237(100 ) 215(100 )

Mann-Whitney test was used for statistical analysis.
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Table 2-2. The comparison of distribution to sleep categories between two
groups with or without habitual exercise.
number (%)
category type of sleep with exercise without exercise
time of sleep short 45( 19.0) 41(19.1)
middle 191( 80.6) 168( 78.1)
long 10 0.4) 6( 2.8)
total 237(100 ) 215(100 )
deepness of sleep deep 97 ( 40.9) 74( 34.4)
middle 132( 55.7) 137( 63.7)
light 8( 3.4) 4( 1.9)
total 237(100 ) 215(100 )
regularity of sleep high 90( 38.0) 81( 37.7)
middle 86( 36.3) 66 ( 30.7)
low 61( 25.7) 68( 31.6)
total 237 (100 ) 215(100 )
satisfaction of sleep high 63( 26.6) 54( 25.1)
middle 172( 72.6) 158( 73.5)
low 2( 0.8) 3( 1.4)
total 237(100 ) 215(100 )
morningness- morningness 21( 9.3) 32( 15.2)
eveningness middle 175( 77.4) 157( 74.8)
(p<0.05) eveningness 30( 13.3) 21( 10.0)
(2=1.96) total 226(100 ) 210(100 )

Mann-Whitney test was used for statistical analysis.
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Table 3-1.  The comparison of sleep consciousness asked by questions among three groups
devided by self-evaluation of their load of habitual exercise.
number (%)
question pattern of sleep heavy suitable light
asleep period lack 15( 93.8) 116( 67.4) 33( 67.3)
enough 1( 6.3) 50( 29.1) 14( 28.6)
too long 0( 0.0 6( 3.5) 2( 4.1)
total 16(100 ) 172(100 ) 49(100 )
sleep onset latency short 7( 43.8) 89( 51.7) 28( 57.1)
ordinary 6( 37.5) 56( 32.6) 15( 30.6)
long 3( 18.8) 27( 15.7) 6(12.2)
total 16 (100 ) 172(100 ) 49(100 )
waking up after sleep onset none 8(50.0) 119( 69.2) 38( 77.6)
(6<0.05) once 5(31.3) 47( 27.3) 9( 18.4)
twice plus 3( 18.8) 6( 3.5) 2( 4.1)
(z=2.01) total 16(100 ) 172(100 ) 49(100 )
mood at awakening good 5( 31.3) 44( 25.6) 11( 22.4)
neutral 4( 25.0) 56 ( 32.6) 17( 34.7)
bad 7( 43.8) 72( 41.9) 21( 42.9)
total 16 (100 ) 172(100 ) 49(100 )
deepness of sleep deep 9( 56.3) 127( 73.8) 41( 83.7)
(p<0.05) ne.utral 5( 31.3) 25( 14.5) 5( 10.2)
light 2( 12.5) 20( 11.6) 3( 6.1)
(z=2.02) total 16(100 ) 172(100 ) 49(100 )
unbearble daytime napping never 1( 6.3) 25( 14.5) 10( 20.4)
rare 6( 37.5) 79( 45.9) 21( 42.9)
often 9( 56.3) 68( 39.5) 18( 36.7)
total 16(100 ) 172(100 ) 49(100 )

Spearman’s correlation coefficient by ranks was used for statistical analysis.
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Table 3-2.  The comparison of distribution to sleep categories among three groups divided by
self-evaluation of their load of habitual exercise.
number (%)
category type of sleep heavy suitable light
time of sleep short 7( 43.8) 30( 17.4) 8(16.3)
middle 9( 56.3) 141( 82.0) 41( 83.7)
long 0( 0.0) 1( 0.6) 0( 0.0)
total 16 (100 ) 172(100 ) 49(100 )
deepness of sleep deep 6( 37.5) 67( 39.0) 24( 49.0)
middle 8( 50.0) 99( 57.6) 25( 51.0)
light 2 (12.5) 6( 3.5 0( 0.0)
total 16(100 ) 172(100 ) 49(100 )
regularity of sleep high 6( 37.5) 62( 36.0) 22( 44.9)
middle 5(31.3) 68( 39.5) 13( 26.5)
low 5(31.3) 42( 24.4) 14( 28.6)
total 16(100 ) 172(100 ) 49 (100 )
satisfaction of sleep high 5( 31.3) 44( 25.6) 14( 28.6)
middle 11( 68.8) 126( 73.3) 35( 71.4)
fow 0( 0.0 2( 1.2) 0( 0.0
total 16(100 ) 172(100 ) 49(100 )
morningness-eveningness morningness 2( 13.3) 15( 9.2) 4( 8.3
middle 1(73.3) 130( 79.8) 34(70.8)
eveningness 2( 13.3) 18( 11.0) 10( 20.8)
total 15(100 ) 163(100 ) 48 (100 )

Spearman’s correlation coefficient by ranks was used for statistical analysis.

L OGOMBICEEREREEZ 25N THAY
20 oz, %< OBEE A HEIR B W IET
i3 % ok & L TRl IR o> M 3R e 1 % 4R
WTEITEE L i, BEREFECBT AR
WIBIRE RSB, SL NI LY, HES TCo7
DIEZ, ZEIC2WTHI Y ARiEL > TWiw
ZEO RIS N T WL, KEEICBVTD
TEEIE ST ) L5 % 728180, MoOERRFHO
FERE | R T Ao 72 (Table 1), fit-> T, EE)
AT o 72 HOREIR L AT b BB 2 T h %o 72HD
HEIR % Heid 2 IR R ORI BV Tid, 4
WARGREE R AT O E B R RS R L ST E
AREMED I X 5. RFEICBWT, HEMIC
HOOEEE AL E R L TV B %A, THE
ROBEE | OWTH BRI 2 ERMER Z2RT &)
RSB O NI LD, BLER I
RUEHERZ MINX ¢ REI/NELTY, ThE
BelF B Z 0k o THEMISE WFEEERL U
RHEFET ADIZIZERTHHDOHH Uitk .,

F 70, RIERERDSLOBRISEIEET 5 &,
R R B 00 440 <0 v B R I B 0 i AL 7 LR
B X AERGGER R IV COPRD LT W
%2223 s SR B A EERE O L
) L— a7 K EBY R O M RERR & e
OB b EB A O IREIRL % el U780, Eia
DR 1 BB AR IR B R IR B 5 72 b
D, AEREEEHIK LB CA B o 722,
F 72, JKHSEBYA IR & Ho R L
DHEELEHEYROTWLYY . KExTh 6
BN 5 A 72 O 5T B B B 52
e dno 72T, BRI AR BEIRAERE L v o 72
W B 5 R S N 5.

—J7, BEEE S S I L GEBRES ST X D
Y Lo, A <, BEIRA
BWAOEEVEEICE VR Y, EIREE OME
MR 72 (Table 3). AHOKET X5 EEOD
bOMEIRREED ) A 7 1L, HHAMEE L LCH
S ENT & 722528 Buguet et al P 3L
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VIESI R OBEIRIAE2S, KRR OBE, o7
I=NVT IO, FEREFZEDOAT VAR
JEASHEARFFICHD ME SN WVERIZAE L TWwAE 2 &
L7208, THEHELDL A= XL, HIE
B E B O EE) & FEh L 7B bk S e
REMEASHEI S NG, LA L, TRHEDA LA
B, M=o 7RI AICONTERL T

ST ENTREND -0, KRETEHENST
X2 L& L7 E oG ST A0
RS BHIZAHH. FFEHO 4L ~5 FITKFEL, 2
A ZNRICKFAEEIT- 72D T, EEFIZA -
TS 2WFEEDOBEIGHICH Y, FERIFHE SR
TWAIREMESHER SN N6 TH S, ZDLD
BREETIE, EBjN LS VSR RITAI LXK
o> THRADM L, EBA ML AICKHT 2 BIEEES
AHEL, BEMEEIN T ZENELLN
5 LhL, #BICRLEL YL, KExT
RS PH = [ %5 < BRD & 7z AR, MR 7
)2 SLERY R ICRRRL L 72 2 & CHEIRATIZ 2 -
TWEEEZLNL, oI ERE 2 B RIEENE
BEofZdh, HIRAHZE L SIELERIEDH LD
b LN DS, SRECERGRE R O CRIEITK
ETEXLEMLER LT 2L, ERyHEET
BYRAZ #EbbEVZ LS.

LR L7z & 912, BENZESAMNEIERO
BB EPHLN o7 LhL, &
BoEHEYMbTHENICER Z1To T A5
T, "EffE0RV, ADE L, TEIEDE
N3 72 g R] (Table 2) IZBBRIE VS DTH 5.
EOZORSIFRAOBESIEFBTLEEZLN
B, B0, EEMEESE VIR TIRE
BT AEIER) TRV EIS TR NI
RE L TWa, EEOMERFRRE, EhE
DETI L)L EEEIEMTE IR LT wnb o
O, EEFERMDS TIRAIZE T 2 BVIETER, %
AL, ZORKSARERAEL T2 0 ieMEs
HWahs.

My, EBFEREASLEEE B L REME L &
ZOND, BEREEC L AR DOULELR & —E
72 A ML ABHERIRD RO b, EEIE T A
ZEIZ X o THMIA L AR AiftEom Lk

LD LR TWEY . BIREEOHTH ARME
ELHMERL, FFICHEMA N RAICL o THE
LRt na L RESh w22, EEr giE
BICAT ) T & T, MR ML AR S, A
B%HES 2 ERNRAT AR EZ SN
5.

V. #& B

AREFFE T, EBIREN & ESHEEOMELZRHS
WICT B0, A2 DO KRFEEZ N RIZHES
T, DT ORRZ 157,

A, WEEEET, THEERFEMAE D 2 TER
FRIZROHE N o EOERNHIEVWEET
EE S, TEMAE2VEV TIRY AN, [
EZENICHRTEND ODI0%HEIEFED b
7z.

B. BEMICEB2To T\ 5 L EE L7 RFELE
i, To TV RWEIZHBR L TIED XA X v
HEPHBILE - 7205, THEIREMARD %2
Vo RIEEE S &, RAEMER D o 7.

C. BEMER 1T TV AFEIC L,
MEFFE VO BRI O B OB BT O % 5F
fli SE7-4%, THMYETHL, T2 "Dhd
b, LR LFEOERIIMABIFCH -
7z.

D. EEEMORED £T&EL, LB L%
AT, HELREEECEVERY R 5E
DEIGDE - T,

B

KRREFEOEMICKE L, #M LSS ERER
DFEREFEL DT FINA R W iz2i3n Tk B RERE
FHAE O BHEBRICRFERLET. TLOREL
T, ZANLEBED>OERE L TT & o S RFEEE
AR — YR FEEOE L AL S BB L 7.
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