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The developmental feature of the sleep problems in adolescence
~ The approach for the application to educational stage ~

Hideki Tanaka, Mitsuo HavasHi, and Tadao Hori

Department of Behavioral Sciences, Faculty of Integrated Art and Sciences,

Hiroshima University, Higashihiroshima 739 Japan

Abstract . To clarify the actual feature of the sleep problems in adolescence from the
points of view sleep loss, circadian rhythm, and development, the survey for five years
was performed on 523 students in a College of Technology. The survey results were
analyzed in regard to the Sleep Habits Scales and the Life Habits Scales. These scales were
(1) Long sleeper - Short sleeper, (2) Good sleeper - Poor sleeper, (3) Sleep phase advanced
type - Sleep phase delayed type, (4) Morningness - Eveningness, (5) Regular sleeper - Irregular
sleeper, (6) Sleep satisfaction type - Sleep dissatisfaction type. Sleep length was shortened with
advancements in grade. The irregularity and the delay of sleep phase increased with
advancements in grade. Furthermore, approximately 5-10 percents of each grade student
were screened as the persons who had some sleep disturbances or sleep problems. The
present results suggest that the sleep problems (irregularity and phase delay) of
adolescence apt to increase with advancements in grade.

Key words . Napping, Nodding off, sleep-wake habits, sleep clinical scale, sleep problems,
development, adolescence.
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PrbLEELRBETCHHIILERLTVD, —RICHSN TS L 92, BEIRFEH 2 EEIRE HH
% EOEBREFEBIBINCE > TRE 525, TOMAZIIDOWTIE, &, B, L @FEH). #
BEDRTH SREITONTE, 20, BRICIZ. EREERS & EREERE. B
MIRE ERIRE, AHICE L Cid, BRIRPIEEDRLZEOBE ) XAIZALNEEIZL 5T, BIR
LRBENCTEENS (BT, 1984) . BB L3, 1EEREOR T 2HHMTE IR, FRiHPH» H1E8)
By A4 I Thh, KELIZ, EEDROE T HEEBHEIEREL . FEPOLBICTLITTHERIMNIZR S
YA TThbH, T2, BR-MKOEEZFESBRUN2ELAHAULEITETHILOTETH
% (Taub, 1978) o LA L. Zh o DERAEEEOMEAZMEOHEEAEMIZOVCTIXFRMIC
B END I TICE TR, JERMIZ, CThHBADERFEOHEDHERYITEL, 22
V-V FORERRETH I LWL 20T, BERSCOBKMEHACFETE 5, SRR
AL L TV AEFBERICHIE LA BEME+E2 5 LT, RE - £EOEBEATEBOEE LR
TBHZ LT, HEBHEKETH 5, HE, FHROEFORBCERRB OEMRIL. RERLEEDY
X LDEEPBENEN TS, /- FFEEIZBITAHF (shihara et al. 1990, AE S, 1995)
KHW»Tid, BREFMNOGHE, £F0KREE ) XAOMMKR) . PFEAEICBIT 5 EEMER
Bmo—RE LT, HHEED L) REWENERNIEE L TWwAH I ETRBRENTWVD, T,
R X ABEEL, iR, HEREEL LBRLEBROHDANLIIALNDL I EPRESNTEL
A, LEICEEDRVREZICBVWTOALR, IS, ZORENEEY - FEHIZEZDLOTEHN
S EDHEOMIENDODH S (Thorpy et al. 1988, KM S 1993, #Zi&S 1993, Manni 1997),
22T, FHIETIE,. FENORBREFREOERY, BERAE, #B) X4, BEOBAD LMK
FHICIBT A L 2 AME LT, BEEMERA L HRICHENIZSEMOBBRAELIT > 72,

[z &)

REMR . RENL TERSEMEROBREFEELER IS > GERFRE L. 5EHD
EET— ¥ 2R L N 7-523% (BMH437H, KH86K) #MBICHN%IT o /20 KFDAEA R IZ
LoD T, PSR BI b TEL—EES L, 1FEEITTFHERS. 2K, 2FEITTFHE
16,285, 3 EEITTHERLT.2K. 4 FAETFHERIS.2K. 5FEAIF2RTH -7

TR 19884 ~ 19954 1213 T, 445 BIC s 5 RABICER L 720

FES i BN EE T EREAL (TMIN-LH] | RERMEHEREHER) 2RV, &
DRBALIZITRE - RESOEREZEICHTAEBOMIZ, BESOAFOFECLAR., RIEME
AT 2EHEFS IR TS, T/, £25E L THE-HHEMEIETL T D,
F—FaH F—sOSWICELTiE. QOEROBMNAE, Q) EIBROEMME., (3)HEIEDAAE,
@ HEF) X L0t 6)BROBAIME (BEEE)., 6BREBEOHMEE,OBL, LTOEBET
SRRV,

() EROBRMATE : ErMERE — ErMEIES (Hartman et al. 1971, ET S  1984),

HE © a)EREERE,

(2) IR DE A BIE © SRR —RIER (Monroe, 1967).

HE : a)ERER., b)KHEERE, c) ARNEOHE,

) BEEROAIAH - BEIRAT AHAT L — #22B%] (Weitzman et al. 1981)

HE © a)BRKReIL

(4) &35 ) X L OAAE  B9E — KR! (Horne and Ostberg et al. 1976, Ishihara et al. 1984) .
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HH ) FHMHOKMT., b)EBERERORET. o) BKESHEOEEOES. & EHR -
BEERMEKO19EE)

(5) EERR O BRI © BRI —AHAR (Taub, 1978),

HE © a)BRIRERZL, b )AERERR, c ) ERIRRRR
(6) BEMR DB EEE | WA AW R (W - 38, 1987),

HE @ a)EERRRS. b)ERTRE, c) R,
Tz, (NBEFOFIRY LRKIEIZOWTHHET L7,
SEAMIZOVTIE, 1EROHE D ELEFINVIZ L 54 E % Greenhouse & Geisser DFEH
HE (Winer et al. 1991) %V THRE L7z FAAREIZIX. Newman-Keuls % v, FHEKkiE
125%& L7

(& =l

1. EROBHAE (RESMBERREE—SRRERY)

Fig. 1 R FEREMOSH (n=386) 2R L7, 1EETRRGHIGIENTVEHDD,
WTROREIZD 6 Bl DS 8B OREHICH 2 b DOPKER HEDOTWEDN b b, ZIERICE
DEERFAD L, 1EAET62.7%, 24EHETT5.2%, 3EETE5.8%., 44FEET66.6%. 544
T65.8% DAL THBH, 1EEIIBOTIE, 26.2% DEFED 8B A S 8 BERY305 D EEHH O EEIR
Lo TWVDHI L bhorz, FHEBERMZAL L, ZENELIZON, BREEI R 518
MiZH DI EDDDb TEANTOER, FEDTHE (F =14.06, df =4, 1400, € =.91, p <.01)
DB LN, THREDKESE., FHEEMRMIZ1IED»S 2EITPITTERIEHEL., 351124480
LS EIIMTTHRELZERPED Lz,

—%., HEREED> 6 RHERBOE ERBERE. IRBULLoErERBERE LT L
(Hartman et al. 1971, ETF 5 1986), AFMEREOHESIZ. 14F4ET7.1%, 24E4T9.1%.,
3EHETII%, 4EATILI%, SELETI6.8%THY, FEDETE & b ICEREOEMHED
HEATHEZ EWbhb, —F., EEMERE X, 14E4£T1.1%., 244 T1.5%, 3ELET2.3%.
AFEAT2.6%. SEETLI%AM L., FREERSE & LB L TREHERE O 5O 2 E60E
WAL EoTnsd, THRIZFL, BEF (1984) OEHRIZHE T, FHERBRR L1506 282 5
Ex TN TNERHERY . REHERS & ERXTVE SORIOKERTIE., WIhO%E L FiiE
BREFE AT TR, BERENH IBECTHA I L5, BIRREMAS.SEERLUT O b 0 % EEr i
B, SO EDL DA EEEMIBIRE L Z X 52 LATED, TOXEIZH) L Table 11K
T LI, ERHEREOE S, 1EAET3.4%, 2FETL1%, 3FEATS.7%, 4EAETT.3%,
54FEHT8.5% T, RIFMEREOEIAIX, 144 TL1%, 2E4ETL.4%, IEATT.2%, 44
HT9.6%. SHEAETII%NELD, SEAYKR, TXTOFETEHRMERSE OFE & REFHE
IREOEISHIZNTEL LD, TDOZ i, EIRFRFELT6 RS SRBOEBENICH L, =ik
M KEIZIINDZ L, $/2, SERCRECEEEMAMNE LERLTWA, LA L, HHH
REIRE OB IR — 3 6 ¥ B2 5 4 BRI TO&ES, 1EET2A (0.5%), 24T
2N (0.5%). 3EETIA (0.3%), 4FEETIA (0.3%), 5EET8AN (2.1%) HEL,
EBREEZ O IIZMEREERAS ¢ 282 210U EOAEI 1 EETI A (0.3%). 284
T2AN (0.5%), 4EAET3IAN (0.8%), S5EETIA (0.3%) HFHELTVE, ThEHOEBEE
BICIk, S 2ORIRMED 2 WIIBE LOMEL b > TV L WREENSH ) . BEOLEMHIERH
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2. BRORMAIE (RARE—FIRRY)

Fig. 2 iZ#RE - ARBBEOSA (n =510) %R L7, FMADOHLIE, EEHICRREFD
ZHh, FETLWEmEVZ S, EHBEEARDL L, FEMNELICON, RIEENIEMLTWS
ZEWOh D, TEONMOER, FEOTRE (F=18.91, df =3, 1793, €=.95, p<.01) %
RBOLNT, THNREDORER., AREIX, 1€, 2EIIMTITEEIEMT 525, Z0#% LM
EHe. SEAETIRODBRIBEIBT» o7 Lo, BBl (Table 1) 1245 &, EBH% ARE
BI040 LT C. KO RERY R . ARKNEZ LR WHRIBRN, 144 T7.5% T
EL DR WEHTIEA LN, FETCREP o7, —FH., B2 AIRERS05LET, g
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HEEATRIC IR EA Y . 50 AIREEE 2 4L S RIBENS 1 £4:C7.8%., 244 T5.9%., 344
T6.5%., 4 4 T5.7%., SEATIIB T, ABERFEZILVLDD, WFNDEEIZBWT D,

ANRTHUECEEDS D PO T VD EHbh D,
3. EROAMAE (ERIRAIEAHE—#BRY)

Fig. 3 IIBKRBEZI O34 (n =396) %R L7z, 14EAT23EE305 & 2 ~44E L ) 8305, Bt
IREFZIASIE R <, 5 EEAETHSOFDBEE R L TWD, TESWORER. BEOTHE (F =62.14,
df =4, 1469, e =.93, p<.01) FEDSN, THREDKE. 1ELL 2EIIDITTHEEI
RBTHED, 3ENPSAE, BLUAELLSEIINIT T, BERUHDOKBIRZD LRI,
—77, RIREZNL, 14T 6H384S, 244 T 65545, 34T 6 K565, 4 4T 6 BE595
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Table 1 BIBNIC & 7= 224E HOBE

1.EAR o> I 4% 5 70 (S By ) B R — 2 PR M) R R )

1EE  2%FE 3 AFEE 5
B EEER 4.1% 4.4% 7.2% 9.6% 3.9%
SERMEEE  34% 4.1% 5.7% 7.3% 8.5%
TO98)DERIZ

2EEORYBE(REY - FEY)
TEE 2G5 35E 4GE  GBE

A 75%  108%  129%  11.0%  145%
FEY  78% 5.9% 6.5% 5.7% 3.9%

T
. ’

3.BEAR 0D fir48 (BAER B 3)
TRE_I5E 35E IEE  ORE
9.8% 6.8% 7.8% 6.8% 3.8%

fIEHIBR  13%  111%  81%  124%  16.7%

4. &£FI)XLONB(NE-ER)

TEE 3 BT a5E SEE $
-] 12.6% 15.3% 15.1% 15.1% 17.0%
"' B 12.2% 9.7% 11.0% 11.4% 8.7%

5. R DR RE(RRIB—TFTRAUB) n.

TEE 5L 3EE  i5E  hRE L
ﬁ Etl E 17.4% 7.2% 4,7% 5.9% 6.4% .
FRAR 1.7% 2.5% 5.5% 5.1% 4.2%

S

6. BROARE(RRE-THRER)

E:3 2 3EE _ aFE  oEE
AmED  28.7% 32.1%  348%  320%  37.7%
FTHER 8.3% 6.6% 8.7% 8.9% 6.6%

54T T7THS THEDEYNRIZASNAAT (F =38.67, df =3, 1744,  =.87, p<.01),
1EETHDFEL ) SRH205REDP o 72IBER V. T2 ARBEICOWTIE, 1 EE£D245 T
MOFE L VEEICEL (F=7.23, df =4, 1969, ¢ =.94, p<.01), R ER L. 5FE4H%0.36
B CHbDFEL W EBEICL D o7 (F=3.38, df =4, 1994, €=.95 p<.05, 2%V, IR
FIASEAEDHBAT & & ICEMRIL L2 2 & 25, AIREROEHILL FRERORLOERE 25T
WHI EFRLTWAS, —Fh, BIBNIA S E (Table 1), FERMHGEER L 1 FE4T9.8%, 24
HET6.8%., 3EATT.8%., 4 FEAET6.8%, S5HEAETI.8% TREDB ) TEIZRAT AEIAIZDH 5
T2 S RUZH U BEIRAZAEEIERN X 1 44 C1.3%., 24E4ET11.1%., 3HEAET8.1%., 4 FEAET12.4%.
SEATI6.7T% THEZIE) TEITHMT AEAICH - 72,

B B L R L L —————_—, - T
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] 4 0.49
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Fig. 4 (388 —KBB EO45H (n=483) 2iRL7:, FHEHIE, 49.1~49.9L %), F4E(Z

IrEEARALNED o7 (F=2.23, df =4, 1741,

e =.90,

p <.10), F 7=, BB (Table 1)

ZH B L EARNZ, 144 T12.6%. 244 T15.3%. 3EAETI5.1%. 4FEETI5. 1%, 5F4E
T17.0% T, wHEIX., 1 FEAETI2.2%, 2FEETIT%., 3EETIN.ON, 4EETI.4%, 54F
HETRT%TH 7N FEILIBERAO N o7, 72, PHIENZ, 73.5% ~75.2% A bN T,

5. EROKRIE (RAE-FRAR)

Fig. 5 QB —FAHRAB LS (n=236) 2R L7, BRESMICEL TR, #FFELB-TE -
I HEMICBY ., FEOETE L HITHAMBAIET L T0D I Ld%bh oo FBAHMOER. F
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1% 10} \ FHE  -0.13
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254 10 p V\ [ 4 -0.05
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sEx 10} \ & -0.12
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WERE 7.9

5L 10} wm L =X -0.15
5t / \—\ RHE 2.75
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s

Fig. 4. Hi&) X 2064 (BA% — 7R

EOEWRE (F =10.15, df =4, 888, € =.95 p<{.01) BRDEN. FHNREDER. 14
o 2EAEIPTTHEERETIROON, —F, BBl (Table 1) iZDWTHBE, B -
RRREEZ), ROHEIRRMATHICE 5T 2 MU EEET 2 AHAIEE, 1464 TL.7%, 24T
2.5%. 34EAT5.5%, 44EAT5.1%, SEETLI2% TEFEIZLDERFAON R o7 RIS
L, BE - BEREL, ROEBREEMTEICE > CFHUATH A2 HAEIT, 144E 17.4%)
T4, 24EEDE (244 17.2%., 344 14.7%, AHFHE 15.9%, 5HEE 16.4%) TidEs
BT @ L7z,

6. EBROBEE : AER-FHER

Fig. 6 i ER —AHEMEE OS5 (n=515) ¥/RL7, SEEICBVWIRDIFREEIGW

i . Y REL
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X N-236
20 p A 20.78
15} MREE 3.0
1H=E o X -1.00
5 b K 3.94
0
2r M THE 20,03
sr MREE 2.9
RTY =& -0.98
8 RE 40
0
2r T TIE  19.48
- s MEME 3.5
wr =X 1.3
5t i xE 5.2
ol
20 [ M T 19.64
s 15 /f\ REN 3.66
0r E®  -1.68
5r / RE 6.9
0 ~ .. s
2r K T 19.63
sex | maum /\\ anm  WREE 33
0r EE  -1.59
5 9
L _{A.Ju.. \\ RE 7.01
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ax

Fig. 5. [ERORAE GAIE —FRANR)

e, WTFhOZELHHIAFT) T, FEULOEFIFECOERICHRELTWAZ La%hh b,
DEAMORKR, FEOTHE (F=2.44, df =4, 1927, ¢ =.94, p<.05) FFHLN72, T
PREDKR. AEALSEEBTOAEEL LANRO LN, —F., BB (Table 1) IZDwW
Thbl, BRRORSD, ERNEOTEE, AREOHLMERIT, 1FET28.7%, 24F4ET
32.1% . 34EHET34.8% ., 4 SEAET32.0%. SEAETI.THHLTEB ) FEIZLIAERALR LD -
72 $72, FRROVWThOHEDAREER/AWERIL, 14F4T8.3%. 2F4ET6.6%, 3E
HET8.7%. AFHATB.2%, SELETEO6RFLEL, LOEEIIBWTLH 1 EITHOAED, EIE
AR E D > TWVBIERBHLMIE 577,
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7. {RER & REPDEIRY)

Table 2 I3{RIR L BEFDEIRY IZDONWT, BEFEFICHBE LD TH 5, KELT2EED
HLBERIOTNROZEIZBWTLH0% % HOT WA, PHICFEEZIFOLRLE D o772, KIE
BER1X15 : 30~16 : 00Dy 5 “post-lunch dip” IZHHHE L, # 1 BERORIES & > Tw535, K
B, RIREEE OV THICOFEZRRONE ol —F, BIRD 23 5H1365%~80% % 5

N<515
FHE 13
HREE 2.13
& -1.05
RE 4.37
wRE 11.35
MEME 2,12
=E 0.9
RE 4.34
wid 1.39
mBME 2.34
7. 4 -1.22
RE 4.65
Fig 1.28
WREE 2.23
TE  -1.15
R 4.39
FRE 11.57
MRES 2.17
= -2
RE 4.35

BTz, T2, BIRY ORI 1 EAET 2T, MOFEL 0BTV,

b ‘ ,N" s

e

Lo o 0 MR e -
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Table 2 {RIEEBRD IZOWTOREFEDO LB

X3 1 2 3 4 5 F/x2 p<
[ WE 589% 564% 515%  47.6%  49.6% 1.69 n.s.
3] 1605 1552  16:00 1531 15:31 1.74 ns.
. 16/ )] 58 55 57 56 56 1.14 n.s.
BRY SAEE 658% 770% 778%  807%  76.9% 1.73 n.s.
B4 1358 1325 1325 1259 1315 435 0.01
[ =]

HEM AR E LEATHZE CERES, 1988) I2Xhid, BEAEDB L £5% 121 5 2 D REIR
HEAHAETHZENRBINTWA, T2, HES (1989, 1990) I, W MERIFHREHIFERT
OEMHAR LG EEFE (TMIN-LHD) OFREXEE»S. DR -%H, QRE-FERE. 3)
BA-FAHBIRE, ) ERE-EBEARE., OME-FREERE. 6)ERME® - BEERED
EREXBRL. IhoDBRRBEHIREOKEHIFE LR Lz, £0RER. BIRAAHRE— BT
REPLHANMRE L VEEDNS 2EECHI T TEBIISHIENLTEILEHEL TS, LAL,
CDZEENTA TAIAVOEARPREN L IO, BLRL2EMABOZETH 02 RETTHLE
PHREEIND, 2T, KPR T, AEZHERENIITY, BERLTERBRET L, FEITLL
FEAREERY, SAIREE, BIROMM, £ o0, BEROBRAE (AEAE) . BROWEEIC
DWTHRFT L2825, 1ELL 2EIHPITTORII RO KE (. EIREN. SRR, BEIRMAHE,
BABGOEBIZEBELRENSROONT, DI Eid, P b IO (14£X05 2 FRIH
) T4 TAZANDOEAITRETCWLEIEEZRLTWAEVWZ LS, LA L, FERERMIC
BLTIE, 1E»S 2HEEDTTHEBIRERTAIDOARSLT, ELHIT4EISLSEIINTITLAE
LEMARD Oz, S HITHKRIR, ARER, 2REZ, PEERIIOVWTRIALTAS L,
ZEOBITIN - TREREIEHE LI L4, ARSBROEHILE PREROBL L7251 T
WhHZ EARB I,

T A EOEFLEOP L BERME T 1 0 4 BRRILUT O 2 S EEERE & ERNNL 1 810
B U E O 4 B RIEE S LTz, BREBFHOREY —RNICERRELEZAZL
BTERWVA, RAKKBEL TR, BRFESEEHBEL AR T 5138, BTETLETITHLRT
BHREL BT E (Kripke, 1979) BSHE SN TS, - T, MR & EHFREITE CERRK
LEEvERLY, REMEEREENRICLTH- 2BREMHOBFEIC X hiE (Horne &
Wilkinson 1985, Mullaney et al. 1977), SEOREEKM% 1 ~ 2HREEEEHRIEL I LIIHE
WESTHAHD, 18, BEREHLZ ARBUTICRL S I LIIHAECHAL I LITRER TV,
AEORETIE, EEMNERE O IIEREERAT— 3 0 282 5 4T OAERED), 1H£4£T2
A (0.5%). 24EET2A (0.5%). 3EETIA (0.3%), 4#EETIA (0.3%), S5FEAETS
A (2.1%) FEL T, HEREME 1 B 4ARBBUELES Ly ELZRIRAER (ones &
Oswald, 1968) | THIUTEIEIZ L VA, ) ThVETE L, BRLZEBERRE % > TWATEE
UrdHY), TORERY L OEHLENH L, —F. BIRFHA30 2B 2 5108 L EDOERFES
14EETIA (0.3%), 2FEET2AN (0.5%), 44EET3I A (0.8%), 5EETIA (0.3%)
FIEL Tz, 10D EEEIR % & B354, BRICK - TEBERBEIRREZTHZ EICRD,
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FRELELIZDBNAND S, BlkD X ) iC, BREE L 1 ~ 2 BEEELR ¢ 2 L e
BHTHDHIEDNS, BEICL o> CHIBREM 2 M S8 E82 T 508N DS ), UEr T
O5HE, BRMEA—3 o282 5 4RBUTOEENS. 7%, HBIERERD3 o 22 5 1088E 1L
LDEFENT.9%ALND LI D, TRODBEZFITIX, MSHIDERMED S\ ifEEL
DHEE S > TV HHREEND ). BATERZ LICE ) BEOLENI RSN,
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