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Pulse Wave Analysis of Nurses’ Mental State and Autonomic
Nervous Function by Type of Shift

Keiko Okajima

The Japanese population has been aging at globally unprecedented rates. According to the
Statistics Bureau of the Ministry of Internal Affairs and Communications of Japan, the population
of Japan was 126,714,000 in November 2017. The population of the elderly aged above 65 years
was 35,190,000 in the same year, representing approximately 27.8% of the total population and a
super-aging society. This trend and declining birth rates are expected to further accelerate the aging
rate in the future.

The increase in the elderly population also increases medical service needs. Therefore, efficient
and effective provision of medical services is an important objective, and recruiting and retaining
human resources is a particularly urgent mission. Health care settings are characterized by their
need for 24-hour, seamless services, calling for night shifts and alternative work schedules.
Furthermore, the increasingly sophisticated and complicated nature of medical services itself has
demanded and normalized long work hours for overworked staff.

This change requires workers who can provide high-quality medical care services that cater to
the increasing public health and medical care needs in Japan.

Thus, the aims of this study were to enable visualization and self-awareness of the effects of
shift work in nurses by evaluating changes in their autonomic nervous function in different shift
work schedules quantitatively using finger plethysmography.

Chapter 1 discusses two main topics: First, the changes in the conventional medical service
system, and second, educational backgrounds and supply and demand of nurses, one of the
professions that support the increasing demands placed on medical services in view of the
imminently approaching super-aging society.

By 2025, the baby-boomers in Japan will have become late-elderly aged 75 years and above, and
the elderly aged 65 years and above will comprise 30% of the population, representing what is
called the super-aging society. The increase in the elderly population will increase the demands for
medical services. According to the 2013 Estimates of National Medical Care Expenditure of the
Ministry of Health, Labor and Welfare, the elderly aged 65 years and above, who compromise
approximately one-fourth of the population, cost 57.7% of the total national medical care
expenditure. When this demand increases even more with the larger elderly population in the future,

extended hours and overwork will become normalized for health care workers in charge of



supporting their health. Furthermore, irregular schedules characterizing night shifts and shift work
are essential in the medical setting. In general, harsh work environments increase employee
turnover rates, thus making it clear that recruiting workers and improving work environments are
urgent missions for the health care system in response to this increased demand.

Chapter 2 discuses personality traits of nurses and their relationship with types of medical
facilities. There are some associations between mental health problems, a frequently discussed issue
today, and personality traits. With the exception of psychiatric and tuberculosis wards, medical
facilities are clearly distinguished between general hospitals that care for patients in the acute phase,
and long-term care facilities that care for patients in relatively stable medical conditions. There are
major differences between the functions of general and long-term hospitals, which may also affect
nurses’ adaptability to work there, depending on their personality traits.

For this research, questionnaires including a personality trait test were mailed to nurses working
in five small- to medium-sized general and long-term care hospitals in the Kansai region. Valid
responses were received from 166 nurses in general hospitals and 105 nurses in long-term care
hospitals. Nurses in general hospitals scored significantly higher in the personality traits of
“exhibitionism” and “aggressiveness,” and nurses in long-term care hospitals scored significantly
higher in “persistence” and “fictitiousness.” As such, differences in the personality traits of staff
in general and long-term care hospitals were revealed.

Chapter 3 reviews the effects of leg massages on the autonomic nervous system in patients under
maintenance hemodialysis, as measured using finger plethysmography. Pulse waves comprise pulse
wave amplitude, which represents peripheral sympathetic nerve activity, and pulse wavelength,
which represents heart rate. Low values for either indicate activity of the sympathetic nervous
system. Effectiveness of leg massage in decreasing blood pressure during dialysis and improving
sensations of warmth or comfort in the legs have been reported in previous studies. Thus, we
attempted to observe changes in peripheral autonomous nerve activity through finger
plethysmography, given that blood pressure is modulated by the autonomous nervous system.

The pulse wave amplitude of patients who received leg massages showed sympathetic nervous
dominance at three hours after initiating dialysis and later. This indicates the probable reaction of
the sympathetic nervous system, as exemplified by elevated blood pressure, in response to
constriction of the peripheral vessels. In contrast, the control group that did not undergo leg
massages reached sympathetic nervous dominance at three and a half hours of initiating dialysis,
which is close to the end of the session. Furthermore, the changes in pulse wave amplitude of the
control group were more marked throughout the entire duration of dialysis compared to the
massage group.

Based on these results, we found that leg massaging, during maintenance dialysis, modulates the



peripheral sympathetic nerves.

Chapter 4 investigates the effects of shift work schedules on the autonomic nervous function
through finger plethysmography on eight nurses who shift their work schedules. Pulse waves were
measured after day shifts, after night shifts, and on days off (in the morning). At the same time, the
Profile of Mood States (POMS) scale, which assesses mood, and the State-Trait Anxiety Inventory
(STAI), which assesses anxiety, were also administered.

The pulse wave measurement experiment consisted of four tasks: 1) the “cross” in which the
subject looks at, displayed on the computer screen, with eyes open; 2) “baseline,” measured during
rest with eyes closed; 3) “calculation,” by calculating and inputting numbers next to each other like
the Kraepelin test; and 4) “eyes closed,” measured after calculation while resting with the eyes
closed. To evaluate changes over time, “calculation” and “eyes closed” were measured twice each.
Because pulse waves vary largely by individual or situational factors, the values for the three other
tasks were divided by the “baseline” value taken while resting with the eyes closed for each
experiment to calculate relative values.

Although there were no significant differences in POMS scale results between conditions of
employment, nurses scored significantly higher for “Fatigue” than “Vigor” after a night shift. The
STAI assessment resulted in significantly higher scores of state anxiety after a day or night shift
than on days off.

In terms of pulse wave amplitude, the sympathetic nerves reacted to the stress induced by the
first “calculation” task, but recovered after closing the eyes. However, closing the eyes after the
stressor (calculation) the second time, resulted in a more moderate recovery compared to the first
time, suggesting that the stress responses were more persistent. After a night shift, there is a
sympathetic nervous response after calculation, similar to that after a day shift; however, the
recovery after the stressor was more moderate compared to the test conducted after a day shift.
Thus, the stress response was suggested to persist more markedly while closing the eyes after the
first test compared to that after the second test after a night shift. Conversely, the sympathetic
nervous system does respond to the stressor (calculation) on days off, but it may be less marked,
hinting at the attenuated stress response.

In a society with imminently high elderly population and mortality rates, the decline in the
working age population is inevitable. Therefore, it is imperative to build high quality and highly
effective medical services in response to increased pressures on the health care system. The
findings of these series of studies shall provide guidance to improving work environments of
nursing professionals who are in charge of these roles within medical service systems. In particular,
effects of the shift work on the autonomous nervous system made noninvasively measurable

through finger plethysmography, are deemed effective for providing data conducive to improving



future work environments.
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MR DZEEN IR D727 o T, ZAUESRIEIC 1T D VB PR & IR D ZEE A3, /MR &
RHAN=ZXLDMEF L T\ Db EEZ Bz,

A hu— VR RBW TR, @©FTBRAG 3 IFfH] 30 70505, @@tBils 3 . @&
Bkf 1 RERITZ . @@ﬁ%ﬁ2%%%\®@ﬁ%%3ﬁ%%kwﬁbf\ﬁﬁuﬁﬁ%mb
Tz FHTBRAA 3 IFH] 30 207413, 1B T T A TH 5, AFEOFER LY, MK
BT T T D RIERIC \Qmﬁﬂﬁﬁﬁﬁ’ﬁé*kﬁféﬂko3VFDWwﬁiVV
P—DREL R LT, TR AR 2 i U o R IRIE L D ZEEN S K & W2 & DVRHET
b, ¥ —URETIINREIRIGEDS . @FHTBRLE 30 /3%, @FEAThHLA 1 RFfilt., @M
BRth 2 REREIRRIC IV T, OBHTERAA 5 ok L IRIEREA R L & LT 5 &, 2 b

2 —/LRECIE, @@ DD L, OFEHTBHLE 5 ) &®ﬁ1?ﬁ6P&mﬁ%
Rl ZOZEF, v~ v —URATa s bo— L RBE L Bl LT, IRAMEERPKIC &
ﬁ%mﬁ%®ﬁTmﬂL\Xﬁm%ﬁﬁﬁiﬁbfwézeéﬁﬁkk%m\m&%%%
IR T DHRAN=ZALPEHNTND Z EERETDHEDTH D,

352 BAPRERE & KR

3521 ~yuh—UREL ar hr— L BEOLE

AR MER T 5 &R & DI 5720, DB OIE & IR OIUEE T
DO S Th D IREE I EZ T~ T, KR OIEEIIL, B 7 FLF U AAFBE
DbDE a7 FLFV AFEMEDOSDRH D, AIE OIS K > TOHH &2 H900 L i
JE% b5, BFITRMME OUWHEC X >, REMERHZ 8N LnES E5 sS85
[58; 59; 60; 611, AR Bl L AMROYGHEIZBIET 5720 B 7 K LT U UAEBEIED D TH 5.
AT~ v P —UHOAREEN, 2> hr— AL iR L CHRICAEEE =~ LTz, Zh
X~ P —TRHTBW T, FRETIE B 7 KLU AEBEAMIH S, BRGNS
RoTNDHZEERTEBZZLND,

3522 BHTEERGEIZS T AIRE R 02 L

< v = URHIRW T, IREEIL, BITBRAA 5 0tk L BT BILA: | RELIR O 2 COfE
[CHEZR DL, ETBIATE | R OIRER S @EZ R Lz, b biErbishks
& bl U CETBRAR : 1 RER ARSI, RIS RR OIS B MBI e o 72 2 EMB R B,
F-BHTEBRIAA 30 4314 & 3 WL, BATREAA 1 BERIRE & 3 BRI LA EZESERD B, W
TG 3EEMBOGTMIRERIIEE CH -7, ZOZEnb~ vy =V T, IR
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3.5 B

CRIEARRIENL & 22 5 D%, BITEILAE 1 LI TH S L\ 2D, BRI
T, VI v 7 AL TWAIREEIZH D Z EDL, TATHIIE T, ~ v —Rkiday bae—
JVEEL BEHE U C, PRI & TR DI E WO FERH TR Y [48]. BIAIEAFRE
BALL o TWNAZ L ERETHHDOTHD, —FHar hr— BBV TIRERIX
Hr@Re A OMEICA BT ST, T TO B EMRSROTEER O ITTRE S 172
o T,

353 HEMRHEREEL ~ v =V ORR

HMERFIMIBOENTIRIEIZ SR EAME F 95 Z L1 R E LI LSRR T 2858 Th 5,
ThE~ =T EAT o BT O IMEEA LR A T AT TlE, ~ v — Y% 4Th7%
W3y e —/VREE, SRS 3. 4 BRI, WG EBIILESAA R T LTV D (48],
AMWFET, ~ P —REOBTBAS 3 WP & ORI IRIEEIL, ETBIAG 1 i & e L
THEIREAZ R Uiz, ZAUTIER T U CARARR AN SO L, A D I &3 s
L7l ThdeEZLLND, LN LIOHERIZIEL, < v —UI X AEREROIEEN
BELTWDELEZBND, AIRORE T, Mpidie~ v — 0Tzl v, ThE
KA DI A FAR A~ & SR B S5 Z Ltk »C, MEETEZ P45 Z &N T
XL LTCWDR, ZORE, RHEMFTOFEHE CTh HIREEERIEDN, BT TN
SIET42 2 EDMERINTND 48], Lo TEEIIE, ~ v —I12 X DR MLFTE OB
D3 NRERIBZIR T S 2L 6B 65, A BEHIIREZ o —2 28 LTz
72, ZORENEBENICBINI ATREEITE W B X biD,

AFFEDOARIE IR AE & IR R OFE R BB X 72 ST TR~ > — 10 L5 BHRCR
BEEEDORUGITIE, B> TR E 2 bz, T7eb bR OMEIGEE LIRSS
AR PRI AE X, AR DIREN S SR S L7228, FFHECd D DO IS BE 35
AR Cl. BISSBARESR OIS TIN Z & DR E NIz, SFEATAFFEICIIT DIEEIA b LA
FIIRELZ 351 T 2 FHAATRAERER AT OWFSE C b [FERDFE R A AL TN D [62], Z DJRA &
LC, B ARERE AR & BIZS B S, R & KA CIE B A 1ER 2R3 729 T
bdEBEZLND,

3.6 BHVIZ

Tt~ v =V 2T oo~ o =BT BT RIEMAE ORGEIC &> T,
TSN TWD Z R snie, £~ v —UHONREIREEIX, 2> he—1
FEL LT, miggtribEz i L TEEIV NS SLE LEZ R L TWe, —75, Dl
DOYGHEREEAZBE S DR R L, ~ o —RECHEATBILG | BRI LD BATHHLG 5 50
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=

3.6 FEEE

B LT, ARICEMELE 2D RIZEAROMBINH NI AR LTS, ZDZ L
2D FARRRISERI L, AR & RIAZEARRR DS, X & R CRRDIEREZ R Z L3R
Xz,

AWFFEDORMBENEETH D | EEBEF STV D Z LD, R A 8L VD
R ~— b5 Z LIIERAR S D, L, IERFEIRKIC L > T, B
DI E EEMICFHIICE 2 2 L3 bhoT,
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4.1 ZLHIZ

BAE IRIARIRE B R\ AR O E AR L LI
DT

4.1 ZL®IZ

BIRAERIE 24 R E L T 242 Th D, 24 FERIAH]I THREIT 2 BESC, Ribk
Bear b= XX 7R E KAUNEHORWI —ERERULL TV D EMITZ N,
JEAEGHIE N K DR 24 BB RBRAAAEIC LD & RSB 1T T\ DI
BE 1T 9.8%. WEEHEEIT 1.8%% HDTW5D [63], BRERITIEX, ¥— b RRRZENE
FHOEIERE L HIEE 18.5%. WENENE 1.9% & 7> T\ 5,

AN B E R HAEE 1T ANHDARFF o T D=7 4 7 U XA L3RR
5V RNTHB L2 TR 5720, 20X ) 2EEEEIT, BEMRERSELELD
IV R % AT L BEIRIEE IR AR, DA REDRADFAY X7 D LA 7
EL R A BN S H T ERME IR TV D [64;65], Lo L7eh bBR S
ICB W THRESCRZRHI BT R R L DL 72> TR EEEBEHT D 2 LTk,

ZAVE THMRIGE) O E REAVFEEIL, OB ILEDZE b & &2 W T < {Thih
T& 72 [66;67], &H) « ZZHIEFE OB SV TIEZEN ST A, BRI,
D ~DFEE P FEIRHE BITHhI TV D [65;68], LU, AZfUHIEHHE 1T B8 L
7= BAREARR SR DAL O TE B 72 T TR I3 7,

Z ORI T, BEARROIGEIZFEH L, A b L A EE2 ER&IICHIE T X 5 fiifE
RIEE UTHFEDR T 0 5N T D FRRAETENRE [59; 6914 V., J7@i# o B #)t%.
W, IKRH O BEAEMBISREZ R L. S DICLEREZHOV AL LR ZRET D
ZEITRY REEOLE~DEELALNITHZEEHNE L,

42  Jitk

421 XREH

BEBRE 1L 25 %D 30 5% (26.8 £ 2.0 %) OFHERN 8 44 & Uiz, FHANDNLLIFRERE
¥ir 60 = 1.84T, 2EALMETH-T=,
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42 Jitk

422 fPRAIELE

BT I ISR PR AR A F A A R R B E B2 O GRB 2 G THM L, #
BRI TEDRRE & BEAYRCE IS DWW CCE TR 217V FmZ L S o FH

HERTI

423 WENE

PEBRE IR L. BB TR, REWE T2, IR B IS OB A K ORIEIINE 217 > 72,
WBRE OB IARHNL, B EIAS 8 BF 30 /2D 17 B 15 43, 8T 16 B 30 9/ 6% H
DIKF 1553 Tholo, 7T—ZUWEEIZ, BE), KRELNEZNOEGE T4 2 FFHILINIC
TV, AKH OF — 2 IUEIZ PRI OB ERTNICIT > 72,

AWFETIE, HEE, W8, IKH % T5:1F: conditions] & L5,

424 DI

WeBRE OBAEDLEIREZ IR T 572012, 2 BEOLHREZ I L7, 1 2K
DERHT 5% 7 v 7 4 — L4 (Profile of Mood States : POMS) T, &9 1 DlI R
2 % RS D ARTE — RN AL (State-Trait Anxiety Inventory : STAI) Th 5, LEEFR
BT, WRBEHIERTIC FE i L 7z,

POMS (ZIFRGTIZRET % 6 DO R, [85E— A% (Tension— Anxiety: T—A) ] [#]19
D —¥iA# (Depression—Dejection: D) | 250 —E  (Anger—Hostility: A—H) | [{EX
(Vigor) | %% (Fatigue) | [JEEL (Confusion) | &V . wE—HEMOMIZKREICH
DRAN, EOREDST-OmE 2otz (07) 25 FEFIZEHoT] (4
R) D5 BEETHETHHDOTHD [70], ABFETIX, HEL, K%, IKHOSEME
DEWNZ L DR OENZJET D720, HFFESIMEFORR T, &ICH 2555 T &
BTEELSOZEIZET D L IITHR LIz, fRIIREZ & IZEF R EZ KD, POMS 1
BEHMIAE L TV R REZ AT, TEICHE L7, TR
FHRAE R EORJRFRR EIHEONDEERSDO 1 DT REB LTINS Z L H
%o BARHNZIZTEAI DN 50, FEHEMRZED 10 OIEF AT 5 L o, 7 &2 hoFES
DA EEMRT D LI H o TROONIZFERDOZ ETH D, LD > T, TEEFIX,
ZOMEDH DEHOFTED L 9 RABINLEIZH D DD DH %, POMS TiE, THH
P WME ST DRIEN BN & 2ERT D,

STAI [XIRFEARZ (state anxiety) &HFMEARZE (trait anxiety) @ 2 DOIENH 5, K
BEARLIIARL Wt T 5 HRITKT 2 — BRGNS T, [4F &2, ED X 51Tk
CTWah 2lESTD [71), —FH. FFERZITIERE 525 S I E 2R ERF T
EolzamR L, ZORIICK LT, RKIST2EmERDL, [SEAENICED LS
WL TW D 2R, SEERE ICIT, IRENLZOEB L, Bl A ToOREZ R
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BEL, FFEARZOHEBIL, HEEOIIIE LT EINERIZETH L HICHA L, 7
BRYERZIL, BB SR OEWIZ LD REBRL OO F I L LT 5 72 OREZ{T -
7o REERZ FEERL L BT, RENMFET HORETH D PIHE &, RERERET
5 AEAPHY, 2<HTTELRY] (1K) 26 BEFICELSHTITEL] ¢
JR) D 4 BERETHIE L, REBRL R ORERZIZOWT, PIHE & ATHHOAF AAK
W5, REAZ R OFHERZ DR RIX, 20 505 80 RORIZ AT 5,

425 SEBITIE

FBR IR E DEHET DR D AKX T — A D—FETEN LT,

AR E O ERIER AR SNy 7 2 F 477 Z— (CCI 8 M, 7o
—7VIRIE F LT DR 3 FROFR RIS Lc, IREEENRE LI 2 & & ik,
TR % BHAR LT,

AR ERR 7 v b a &K 4-112R7, ERTIE, T LIREET, Y o EiwE
RICRRSINDFTF~—2 20T 2 T+H7), PHIR L CTREpREE R T b
fEEAM & L CRREBRELTT O TR SHRERICLEMIREZITS THIR) © 4 >0
A7 (task) ZEXiE L. e L CHRBEMIE 21T -7,

M52 & TR 3, FMEEAMRNCIIE Lz, IRIZEAZERH D . F72fEA
IZE o THZEDREL2 DRBUZ L o TREL AT 5720, MRLHETHD [HHE) O
R 2, 4% FEBRIF O BB D FEVENRE: & L7z,

WRIREILZ LY URED L D1, 2 3 1 MDY o BFE2 R LEL, T
HiBZRET L0 L L, BREEEIX, FEETCHERBTIER LA v X —T = A
AE [54]. BEEBRE D EHEFEREZ XY a0 WER—R— KB AITED LD
W2 UL RHRAE R DAV IEfEDARIEfE D 00D K IO X ZMlimE FHIC#ER LT,
B2 %5, ERBUIBREEICT — 2 L LTRF L, TNHE2 S SICEMRE HBRIRE L
77

T8 +F B HE1 &2
@ | || @ | e || e | P | ) | N2
L 2min Ilmin 2min 2min 2min 2min 2min 2min
wa >
J o ;Hlﬁ‘}}i‘};ﬁ\'l:i 9 U R
WOREEE WoRERR

X 4-1 EB~7 o haL
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42 HiE

FBRBRGARE I & LT [3H5R) 2 & TRIR) 1 M E1T o7, 2 DO®%REHIRE
T 5y & THEME) 2% 2 pER L2, 3R & TEAIR) of%20ME 12y
arveil, 2ty varEERLE, TBHHE] & TR 228y a VERLE
DIE, BFRGBIC XD EEOBL 22D TedTH D, ZOFERT 0 ha)Li, WERE
1B B, WEE. KB OS5 CRIBICHNM LT,

IR E BRI I, X 4-2 D L B0 ITHEEREI A BLE Lc, 7ol #BRE I~y K7
U EMATTHEOW, HIRNOHIBOZ A I 7R ETHNH LI L, K43 13K
WHE TR BT R T D —H Th 5,

Bl

Gt

B2 )| | B I\
HIk
1| e

OE

—

5]

PR

54 4-2 IRIEEHIERF OMERELEDO LA 7 T K

TS oheT
| 550,40 PiSst—a

T 2 H 96000

AT
PR A T
AN BERSAN H 10
[T SR
1 L o
1
“2638.5

| EQERI ez [

4-3 FEEICHE S T IREGETE
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42 Jitk

42.6 JRIZFENT

ARG 1D 7Y v ZJERER 200Hz CRodk L IET — 2 BRI L A E 50w 5 &
Z < 72, 0.8-12.0Hz @ FIR Hlgodis 7 ¢ v & 4 L7z [62; 72; 73], 7272 LRI A3
K&  ELAIVTZERIT VIR 2> B BRA L 7=,

AR IRIEAE F K OWRIR R 12, 1EEARTRIOLZHAIRIFCH 5 [ oYL b &
(2. EBREICHMMEZ KD, FHXHEORDFIIKRO B0 THDH, 7 200y
VarEnENO 10 BHICT -2 EHERE L 1Ry v a slod REOT -4 %
iz, ZOBRENZNOFERMEIZ, [HHE] TR 12 EONREIRIEE & iR O E
<, [+ TR TR offtxtEzEn . X 4-1) Ry 452 TFHE) T8
IR OFERHMEZ KD 7=,

Hfmo 7 HEE) AR 0 10 BT

WRIEHRIRAE R B ARSHE = ‘
EEREO [HEE] O 10 B THE (4-1)

427 FREHENT

4271 —IRE BT & ZE L

3RELA LM A 21T O Hikel LT, — @& Baid s, TOHET T A B
Uy ZRRET, T—HIXERSMA L TNDZ ERRHRE 225, FHREEL. BBEZME
L7 (BEM S OfFn 2 (BENZEEY ORFITEID B2 [74], ZOEIV EOMMNF L 725,
—ICRCE BT CIE, BENEENI R L TREMZAEN S K& < 224ud, F EIZRE <20,
HRIZAI D DOEENH -7 LTSNS, L LZORE, BEICEESNH L L HES
NHIT T, CORMICERS D ONNIARHATHD, &2 CHEOFEZE LD TEE L
T, ZEEERS D, FEOKLOMLFIZONTE, K @-2) 1TR7T,

F (BEFE B, BENHBE) =FE AEfSR (4-2)

3FELL ECHEHRE A KT L, BEKMETEL 2D, ZOZEEOMBEEZRT S
7212, Tukey-Kramer {£X° Bonferroni 1572 EOZE LN WL LD, SHELEE TR, &
KOFEKEE 5%IZTHEET D720, BEENEZ H1EE., iEITEL < 725, Bonferroni %
T3HMOH AT 25520 E D&, BUEIX3 AT 72, AEKAE0.05 % 3 THI-
720017 DHEEKAEL 725, 1 HIOFEKEZRSEET D Z LICLY, RO EKEZ
0.05 IZfR> TV D [74], L LZDOHFETIE, Ak S%KETHEERHHDIZ, AREIZ
ROV EDNRAET D,

FDR (X% BT D H 72725 TH D [75], ZELEICE W T, EEORER
MOIBH, RO THEIZIELWMERG 28 1 D THilo CTHEHISND Z L& H —FOER L
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W RO T RN FERI S NN L &2 H O &V D, FDR [EZh 5 Dz
HlE9 5 k& L CHRE S 417z, FDR ORI (4-3) [IZR-T &80 ThHDH [76], FDR
DOILUME T, —RANCABEAKELFL 0.05 ZHND Z ENEL, *TREND [75],

FELOGERD 5 Hifo TR S =ik
ERTEANS R

(4-3)

FDR (false discovery rate) = E

4 [8]1% Benjamini-Hochberg (BH) 1:% T, MEZ1T->72, BHIEOFIAIILLFO L H
D Thd, O mBEOIGEUIKIET D plEZRkDD, @ pEEZ/NSNHODLIEIZIE,
P(ET 5, @ Pi) < =% OREWMETHEIL, (HNTH SN S,

4272 AWEDORE T

HERHEMTIZIX SPSS ver. 23.0 % /=,

POMS 1. H#Eit%, &%, KHDORHCBITAERED THRZ ., SN KOS
[l C— ol i& 3 i 53#HT & Bonferroni (X 5 ZH#g 2 F W CEulg L7z, STAI 135:F/H
DIREARZEB L, TR OREAL DFE R %A, —JtBLE 5 #8504 & Bonferroni (2 X 5
ZHE A VW THE LT,

PR O RIZ L, B, BRI, SR C— ol 5y 853 HT & Bonferroni (2 &

%2 A VTR L7,
IR R (FRHiE) & IRIER (FExHE) (2B WW T, ERMEORIEZIT o 1o/ R. 1B
PITRD DR o7z, LrL, E#ME QQ Ya v M Tk, HEIE - K% OIREIR
MEfE & R R C. ERD M A RET DA R Lc, IRADIREED Q-Q 'r vy MIH
FOMHEN A SN, ERDME 72 LGS LB Lz (K44, [X4-5),

F E E
% | H H
i CwwiE Y
A) HE)# B) ®wEtk C) KH

4-4  ARIGIRIEME O Q-Q 71 v |k
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7 i
T 1=
) i

Tmagr ST ma
B) ®W#)t% C) 1KkH
4-5 JREE® Q-Q 7'm v k

Tk

B
A) HE)

N

=N

GHE ) & TPARR) OIREIREM & IRERX, 2 By NMyofEstiEs Ay, T+7) T

W) OExHE S & BT, BE%, KE%., KA OSRMFMTHER LZ, 855K MNICE
F 5 Tae) [3HE) TRHE TRAIR) @ 4 S0 X 2 7 [T, —JthdiE 5 #rHT & Bonferroni
\Z R DL HIBRAIT o7,
WIZ, BEMRORRZELE A L7201, T & TR 22z 1 FEE 2
[FIEC3 T OTRHR 1) TRHIR 1) TEHR 20 TRHIR 21 & L. £ EN ONREARIEME & Rk
J % Bonferroni (2 X 5 % H L A 1T o 72, #REFIZALIZ-OUNCTid, FDR (false discovery
rate) (2K DZHEE HIT o7,
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43 FER
43.1 DIEHRE

4311 Koy m 74—t (POMS)

6 DORIGREDS L, HEE, &K%, KA & bICRk&EMEERLIZOIX TS T,
ECTEETH D 50 mllEE o7z, FEREOFKEINC L 2AEZTEO LN o7,
WEHBIZBWT, TS 28 TER) LH L CHEICEEZ RLT (K4-6) |

=y 0O H )% CRCE L 04K H

Kk k

**p <.01

70

65
60

T 55 T |
% 50 1 1 1 T 1
s 45
40
35
30

BRIR-RZE MO DO-KIAL KV -EGE oS L THEAL
=T — N IR E AR

X 4-6 POMS

43.12 RE—FMEARZHE (STAD
H 814 &k O &% ORBEARZ OFFIL, IKAOF R LHKRL T, ENENAERICH
mERLE (X4-7),
R R ZOF R, SR THERII RSN o7,
ODH#E%  eRE%E  0ikA
**p <.01

ke
— k< 001

IRREAR 2 REPEAR %
T — N R R A R

X 4-7 STAI
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432 MEEGFRE

H#Eh%, wE%., KB ORFREREO VL RIE S, SEIEMEL, YIRS, & 4-1 12
R ERY ThD, FHEEE, FHIEME, FHIEERE & ISP L A2 A EEITR
IR0,

#4-1 BEREFREOMSER

SR EIRAS VR IESRER LR (%]
H )% 232.6 2254 96.7
T 234.4 227.0 96.7
(E! 233.9 2242 95.8

433 JIkEE

433.1 WRERIEE & R R D04
WIRIE HRNEAE & ARIE = OB & AR RHE DR 3AT % S BICIX 4-8 DB 4-111 DT,
WRIEHRIEAE DL, B X DHEMOZEN K E < FRIREE SKH TlIoAmo

o OENRELADNT, L LFERED THEE] 28 LI LB TIL, &T0E
IIH D MHIES LTV D,
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K(EN (fiE]
35 50
30
25
& 20
15
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5
0
04 06 08 10 12 14 16 04 06 0% 10 Lo 14
FEXHE FEXHE
(A) H (B) &K #Eht%
K(EN
60
50
40
B
30
=
20
10
0
04 0.6 0.8 1.0 1.2 14
FEXHE
(©) IKH

X 4-9  JIRBARDEME (FHRHE)

58



F4E FERABEIRGEE VRS - R ES % O B ARRERE & O FRIRBE O R
43 fEHR

IREERAZ IRV TIE, HEE T IEMENGED b, AN KD RSz, FxHE(b S
HZLITED, BER, HER. IRE & HIT, IRZRBRO T & 22 o7,

[fia] [{6]

100 60

80 50

FE 60 IL‘40

%I | 40 ;5( ¥

20

20 10

0 0

0.6 0.7 0.8 0.9 1.0 1.1 12 0.6 0.7 0.8 0.9 1.0 1.1 1.2
R MR
(A) A (B) K&tz
(1]
80
60
Ji
iﬁ( 40
20
0
0.6 0.7 0.8 0.9 1.0 1.1 1.2
Wk
(©) kA

X 4-10 AR (i)
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43 fEHR
[fiE ] (i ]
140 120
120 100
100 20
FE 80 53 “
¥ 60 g
0 40
20 20
0 0
06 07 08 09 10 L1 12 0.6 07 08 09 10 11 12
KA FHHE
(A) HEI% (B) & H#htk
(i ]
100
80
i 60
5 40
20

0.6 0.7 0.8 0.9 1.0 1.1 1.2
FHSHE
(C) 1kH
X 4-11 AREEE CRH*HE)

4332 JREHRIEME  CFEXHE)

4332.1 X A7 BIOSZAF M L
M52y 3HE) TRAIR) X A21281F 2 &Mt T3 TRE%ONRER
TEMEAS, BE%, RA LR LT, ARICIKEZ R L7 (FQ2,285)=6.24,p<0.01) ., [§t
BZHRWTIE, B8, K% OIREARIGHEMA R & ik U< ARIEEA = L7z (FQ,
573)=10.85,p<0.001) ., F7= [FAIR) IZBWT, KEMEZOIREIRIGIES B ##%, (KB &bt
LT, FEICEEZRLEZ (FQ,573)=6.99,p<0.01) .
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1.2
1.1

g 1.0

[
0.8

0.7
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1% ONRBZARIEME MR B O RS HRIEME & i LT, ARICIKEZ R L7z (FQ2, 285) =
10.04,p<0.001), F7= PR 1) TiE, KEEOIREIRIEME2S 05 & i LT, AE
IIRfE 27~ L7z (F(2,285)=4.20,p<0.05), [ 21 Tix, KEH% ORI IRIEMEAMA A
LB LT, AEICEMAZ R Lz (F2,285)=3.43,p<0.05), [FAIR2) LFEERIC, K8
% ONRERIEMES, KA &R LT, AREICIKELZ < L7z (F(2,285)=5.67,p<0.01),
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43322 SR &2 A 7 R g

SR D& 2 7 ki TIE, BEtRIX, TEHR) RO TRAIR) ORRERIEMEAY, [+
DRI & bl U<, ARIcKiiz s L, 72, BE%O [PAIR) OIREIRIES,

A ONRIIRIENM & teig L CHEIZEMEZ R LTz (FQ2,477)=19.26,p<0.001) , &)
B, TR RO TPHRR) OREIREWS, T+ ONRERIGME & ik L <, AEIC
Bz~ L7z (FQ2,477)=7.07,p<0.001) . PRATIE, TEHE] RO TPHRR) OREIRIE
EAS, [+ OAREARIEE & Ml U T, AR Z 7~ L7z (F2,477) = 12.40,p < 0.001) ,
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koK Kk Hokok % <0.01
skksk kk Heksk ¥ p <0.001
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FH
- 0.9
il
0.8 o+
0.7 B A
O PR
0.6

H B HE T IKH
T T N AR
X 4-14  WREARIRIE (HIXHE) OAEERIS 2 7 L

MFH5) & TPAIR) ZREMfR TOE@ITmiT i ik, HE&IE, 3R 1-2)
KOV TPAIR 20 ONRBEIRIEMEAS, [-H5) OIRBARIEME & i L T, ABEICREZ R L
7oo E7o. HENRIET TPAIR 1) OIREIRIEMAY, T3HE 1) OAREIRIEE & ik L THE
WA L, TPAIR 20 ONRIEIRIEMIZ. TPAIR 1) ONRIEIRIEMHE & ik L THEIE
% L7 (F4,475)=14.15,p<0.001),

EHRIEL, T 1 -2 KO TRAIR 2) OIRERIEEL, [1+5) OIREEIRIEMHE & ik
LT, FEIKEZ R Lz, £z, [PAR 2) OREREME2S, PR 1) O IREIREE
L CHBICIKMEZ R L. (F4,475)=17.30,p <0.001),

IREIZEBWTIE, T+ OIREIREMEDS, T35 1) TPAIR 1) TEH5& 20 TRAIR 2 @
IR IRMEAE &t U CREICEEZ < LTz (F(4,475)=6.78, p <0.001),
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43323 FDR (false discovery rate) (2 2 JRINHRIGEE D2 & Lk

BRI T D # A 7 [tk % FDR (Benjamini-Hochberg 1£) "C1T - 72 5. Bonferroni
(R DL EI TR LNTAEZAEDIE, R8T G 1 28, B 20 . TRAIR 2
LB LT, ARICIKEA R L, EARIT, TEH5RE 20 28 TRAIR 1) L LT, FEIC
RfEZ R~ L, TPAIR 2) 13X TEHAE 2) &R L C, AEICIKELZ R~ L, IRBIX, TPAIR 2
2 TPAER 1) e LT, AREICEEZ R L (F4-D
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# 4-1 FDRIZKDZEMHE  WRIEIRIEHE
q*=0.05 9%
EEILES % KA
pi iz o gt | pi ok T || pi | o |reae
= - FFELL 10,0000 3| 0.0150 | 3EAI|0.0016 | 3 0.0150 |HEH)[0.0000 | 1 [0.0050 [FHEA)
1 - BARR 1 |0.4188| 9 |0.0450 0.1712| 9 |0.0450 0.0005 | 4 0.0200 [FEA)
+ - FHE 2 00000 5 |0.0250 | FEAT]0.0080| 4 [0.0200 |FEET|0.0004 | 3 [0.0150 [FEA
+= - BARR 2 10.0000| 4 |0.0200|3EA1|0.0000 | 2 [0.0100 |FEX)[0.0000 | 2 [0.0100 [FEA)
S 1- BAAE 1 |0.0000| 1 |0.0050 |3EA1|0.0425| 8 |0.0400 0.3069 | 8 |0.0400
B 1- EE 2 100057 7 |0.0350 |3EAI|0.7996 | 10 |0.0500 0.5286 | 9 10.0450
B 1- BAAE 2 |0.0154| 8 |0.0400 |31 0.0352| 7 |0.0350 0.2803 | 7 |0.0350
FARR 1- #F52 [0.0000| 6 |0.0300 |FEH[0.0153| 5 [0.0250 |ZEE0[0.6712 | 10 |0.0500
FAAR 1- BAAR 2 [0.0000| 2 |0.0100 | ZEH1]0.0000| 1 [0.0050 |HEAI [0.0236 | 5 |0.0250 |HEA]
HE2- BAIR 2 109632 10 |0.0500 0.0178| 6 [0.0300 |FH)[0.0919 | 6 |0.0300
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HEIEEZ 7~ Lz (F2,285)=18.77,p<0.01) ,
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1.1

o0

-

i 0.9 —— O H#
0.8 | W R
0.7 O fkH

+F A PR

X 4-16 ARIEE (FHXHE) o544 b

64




F4E FERABEIRGEE VRS - R ES % O B ARRERE & O FRIRBE O R
43 fEHR

G5 & TRAIR) ZFERGE O L @Iy TR Tid, T3HH 1) T KA ORI
F, g L L <, FRICEMEZ/R LT (FQ2,285)=10.04,p<0.01) (X4-17) .
BARR 1) I, WEZRONREREN, A% L ik L <, BREIKMEE R L7z (FQ,285) =
7.96,p<0.01) . [EFR 2] Tid, IRH ORI ED B #)#% & Heig L <, AREIEEZ R~ L7
(F(2,285)=3.64,p<0.05) ., F7= [PAIR2) Tix, ®E%RKLOKRE OIREEN, BE% L
bl L CH B A~ L= (F(2,285)=5.17,p<0.01) .
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IR) OAREEN, I3 gL T, AEICKELZ R L (FQ,477)=7.21,p<0.001)
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& 0.8 o e
0.7 B iHE
06 O FAHR

H #)t% % RH
4418 MR M) ZefiRilo 2 2 2 g

EH5) & TRAIR) Z Rl <O & @ISl Tk, HEIE, T3HHE 1-2) @
R R, T3 S L CaRICEEEZ R L, TRAR 1 -2) OfREREX. FHE 1)
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RfEZ L, TRARR 2) 1% TEHR 20 &L T, AREICHEEE R LTz (F4,475) =8.67,
p<0.001), &EZIL. FHE 1) OIRERIE, FHE2) KO TRHIR2) Ll L T, A
BlCEZ R L7z (F@4,475)=4.03,p<0.01), KEIE, T35 2) OfREEZ. 5]
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FE1 BRI
(C) tkH
X 4-19 JREEE CFHRME) S5l 2 2 7 [ g

FE2 FAIR2

43333 FDR (false discoveryrate) (T X 2R E DL E K

BRI RIT 52 A7 ik, FDR (BH #) TiTo7-f5%. HE#)%1X. Bonferroni
(KDL E & FDR T, AEZEDEWIIRD Lo T-, #E% 1L, Bonferroni Tt

O ONTEHEZDIED,

2 TRAIR 1) L LT, ARICIREZ R L, RHE T,

T, AEICEMZ R L,

MBHE2) 1% & 1) .

M5 2 TEHE 2] L LT, AEICEEZ R L,

43 fEHR

GHE 1)

MPANR 21 25 T+ LEkigL
MEARR 1) 2 OY TEARR 2) & kbl LT,

BlIUKfEE R Lz, (F42) .
# 42 FDRICKDZHEHE JREEE
q*=0.05 9%
H )% % RH
pHil [WE(ZFDR f |3t | piir gz o |gd| pir e O (e
45 - B | 0.003 | 4 |0.0200 |FHEAT0.1802| 7 {0.0350 0.0457 | 7 10.0350
+5 - AR 1 [0.5108| 9 |0.0450 0.0718| 6 [0.0300 0.0320 | 6 |0.0300
1 - BFEL2 10,0066 6 | 0.0300 | 3EAI|0.0056 | 3 [0.0150 [FEAI[0.0000 | 1 [0.0050 FHEH]
+5 - IR 2 [0.9814| 10 | 0.0500 0.0297| 5 [0.0250 0.0006 | 2 |0.0100 EHEH]
FHE - B 1 [0.0000| 1 |0.0050 | FEAT]|0.0058 | 4 {0.0200 |FEF1]0.9186 | 10 {0.0500
B - B2 10079 7 |0.0350 0.0000| 1 [0.0050 [FEH1[0.0019 | 4 |0.0200 [FEH]
HEL - BAAR 2 10.0002| 3 |0.0150 |#EA1|0.0024 | 2 [0.0100 [FEH1[0.5609 | 9 |0.0450
PARR 1 - 352 ]0.0000] 2 [0.0100 | #X]|0.3049| 8 |0.0400 0.0014 | 3 |0.0150 [FEH]
PAAR 1- FAHR 2 |0.4287| 8 |0.0400 0.5771| 10 [0.0500 0.3621 | 8 [0.0400
FHE 2- PANR 2 10.0026| 5 |0.0250 | HEAI| 0.5706| 9 |0.0450 0.0162 | 5 [0.0250 EEAH
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POMS DFfER T, KEHITIER EE T ORER THEENH -T2 b, KEEIT
DS & Hele LT, K VKN E K 72 o TN D 2 E VR ST, ZAUTSEATRZE [68]
LRIBRDFER T, WENTEFE OB LD . AHENRNZ L RS Tz,

STAI @ H#ht%, KB OREALZOFESIL, KEOFRREIVFEICEEEZ L,
BRI RLERENZ LIRSz, FERLOR AL, BE%, K%, (KBO2TIC
BOWTIRFER—ELTRY, AREIIRIN Do Tz, FHERRLIE, RREERE D FF
STWNDHARLZZR L, FMEHFICHEBPEEI NV E INTWD [71], 2O Z LD
. KIFEOEWNZ X DRERLDOREEZEZ, FHECE b0 T, $HRMFOEND
LD ThLEEZ L BT,

442 RERGRE

FErEZEANT & L COMRREBRE TR, FHEEH, FREME, FHEMERL HI2,
A%, KE%. IRH OB CTHEEIIR IR o7, FATHE TIX, KERHL, 57
MWHA VT U IRRAELSLT NI ERHREINTWD [10], LA LAWIE TSRS
IEWEH - TH, MFEDORERITITFE L RWER E o7, X, 4RI L 72k
RAHMARGET, 2 0MEV I EIMTH-T-Z ENBEL WD EEZLND,

443 FEIRARGE & A RS

4431 SAFRIONREARIRME (FHxHE) D21t

REHIT, HE%., IRA L HR LT, BERE L WO X ML AR > TR [+
T2 R0 TRAR) 128\ T, IREEIRIBMES A BEICIREZ 75 Lic, Zhid, RE%s oSk
Ll LT, A R L ARV G KA O M SRR A RE LTV D 2 EAURIR S
i,

BT, AERBIIRFE VD A ML RICK LT, B R BRI SUGT 5 D3,
ZEBAIRT 2 &, ZOIBITEMIN TS, LarL, 2 BIEOA L 2%iX, 1 [EH
DEFRF LT D & A PV ANLDOREIEITEIR TH D Z LA LN E R o7, HE)
#%iT, 1 HHDORA ML AROLHRFICHERBEIEN LSS, 2HHDOX L AZO%E
FRIEFIZIE, A B U ARFORIEERME LV S HIZKfE4 R L, FDR Ti3A E2KHE & 72
oz, ZHud, PARZ#HZIT - Th, MEKEMRIIBOS L TEY . X ML ANE0MH
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BRRBNARNENY 5, & BISEIEL TS Z L BRI BRE A ote, HRE L, B
BIHIO [HF) & 2Ot s 22 B THBENRS b3, FDR T [FIR 2) 43 [
1) L HBILT, ARSI AR L, AEEERD BRAED T, IUTKH I
BOTH, 5% L IIRRY | A b LAITKT 2 A SRR OB ERME = & AR
THLOTHA,

4432 FMRIONREE (FBXHE) DZ1k

DB AP REENZIT, TLE LT WEREE . 29 TRWIRERH D &bt Tng
[56]. MERAREHIL, OB EAPRIEEN 2N U LoT WA & S 4L, DA = o F 5
DHELNRTINE SN TVD,

AE#%IT, R LW XA LA LT, IRERIIAEICREZ R L7, PHIRZE
2L, ZOEEIVRL role, TOZEIZED, ANV ARRLI D L LIRS
FRER D TUEITEINT 2 2 LR E N Tn, WERIT, TRHE 1) Ll LT, TEHE 2)
& TPARR 20 WA RICEEZ 7~ LT, K% OIRKEIRIGME T TRAIR 11 & ik LT T8
R 21 PMEMEZ R L TV eizd, RIEO MBI R & DB R OB R 5
TEDPRE ST, ZHUIFATHIE T H RO RPN A SN TS [62; 73], 1KH DIk
WX T5HR 20 28 T4+57) LH# LT, &4 R L7, FDRIZ KDL HEEK TIE, G
2 mEoM4->or A7 LHELT, ABRIKETH 722 LD DIESZ R
ML 2EIHBDA RV RIZH L CRIS LTI EBZ 2 BND, 72720, THIR 2) CTHREER DK
EIXAEICUEL WD,

444 REHEOTE) E B AR

RN ONREIRIGMEIL, B8, KB &k U<, RRFRERTOBIRZ i & | 3

BOMIRZFHFFCBNT, AREICKMEZRLTEY, A MLVARRWIREETE, MER
FAPRRN S LTS Z ERRBE N, HEHIT, BEREFEE WH 2 L RIZx LT
MBSO LT, ZEMAREZITI 2 LItk - T, BTz, L»
LR E%, TBAIR 20 1 TRHA 20 £V & S SITHRIEREMESME T LTz, Ziudi
iz id, EEAMBE o Th, KEMRIEEINFHE L TWD Z L 2R3 56D T
b5, b MIX, K 24 FEE AW CHER - TEES, AAEUHWDO BNES) (h—h T
AT VAL BbD (77, REOEHEIL, ARARBFRES> T DHh =T 47V
XL EIR LT [78]. KENCAEAFRRINEB L, $B% b2 OREN G TND EE
26D, FARMTET, BEYOEERERIL 8 BER], BT 16 FEf & KRERENRH -
Too WENIY—DT 472 ) ALEBRDIFENIN L, BRFMEE L 2> T0D Z &0
5. HENME LR LT, (EEAMZICREMRIEEINFHE L T\WD B2 bbb,
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ARBFFED BRI, B TOMERE T HER - FEHROEHRK THRIAT T2/, K
FRAEEIN R L TV & B X 6N D, B PITMEREZ D= K <AT 5 72018, ZXkdhire
B THLHTRENWEEZBND, RERIT, BHE& TRICARDOY =T 47U X
DR T AREZ WD Z EBAETH LM, WERIE, V—HT 47 ) XAIIKL
THREZID Z Ll b, TOTDITPEMT 2 WRENDR RV, BBk TR, Lo
JEAZ AR ERN D3RR 3 2 DI E RS 2 & T, EE O TIIEE 21T 9 T L3 ARET
boHLEZXOND,

45 BT

AWFFETITFE AN 2 PRI, BER, KEE. KA &V FAEOEWIT LD B AR
RO 2, FERAMNREE 2 W TITo 72, £72FRIFEZ, POMS & STAI Z# V7203
IRREDFHAM & Ao T 5 L 7=,

POMS TII&EENHIL, MO L i LT, BN RN T L A/RE I, STAI T
X, AEhR. KEZROWREBARLIKRA L L TEEEZ /R Lz, 2400 O.LHEBRA DR
D KNI ITER RN & & RIS, REBRLAE D Z LR L TR
277,

(o) TR TRAIR) 3 SO X A7 %5k LI-fER, T3 BIXETOS5M T T,
(7] &bk U CARIEIRIRME (FEXHE) AMETF U, A AR O TE B 23R8 S 47z,
oz, HEE%RT IR REONREIRIEME TFHE FFe g L CTHRICEEE 720 |
EAIR ) B A A AR DIEEIME T L TWAH Z EARENT, L LEE%IT. T8
IR) & TEHE) ONRIEIRIEMICA B2 e <. FHRFRFO M & RIEE) S, PARRKEIC
HEE L TV D Z ERHERI ST, KB O TEHR ) ReDRIEIRIGMEIL, H 8k, &KEh
LH LT, ARICHEELAR L, [FHE] RO MEEARROIEEIA, g X R
Z eI I T,

UbDZ Ll2& 0 RERITIETTRL, RNLEDTRL . KO M8 A EARRROIEE) DS
FEHEEAMTIC L D TTET 2721 TR K  MEER TRICHIFEIN Rt SN D 2 & R
ST, FETREFFIZI T, R M AEIGHEAE O MR R D2 b2 S35 R A= E
&L DR ULAERIEL & St B AR R CiE, BRI R D Z ERHL N T2,
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FENRIE CHIRE L 2SR DB % HREIR & & BIT A b T2 2 L & BIIAT o 72,
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WFFEIE. BIFEHIE D 5 SO H/INEFIRBLIC E#% 9 2 BB &2 %842 LT, MRgERE L
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THIEZEM Lz, TOME, T~ v =2 7o RETIE, IRIRIEEIOEITBAE
3 BRI AR 2 7R U, SSRRESR BN L 72 > TN D Z 2 oo T2, ZORISIZE Y |
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B4 2 TIE, SIS B ARSREIC C D X D ITHE L T\ DDA, SRS
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WFIETIE, BENME, &L, (KA (PRl ICERERIREARIE L, PRET, K%
i+ 2555717 —1E (Profile of Mood States : POMS) | N2 3FAli9 5 IRAE — 45
PEARZRRAT  (State-Trait Anxiety Inventory : STAI) % ZEfiE L 7=,

PREAE R CIE, BIRL, /XY a VEEICR RSN+ F~—27 205 T+5) |
IRUCLEICT D (M) | 7 LY VREDO LI Ao 7T 2R L TANT S
[GHE . BHERICPAIR LG 2 TRIR) 040X 27 &4iT-7-, TEtHE] & 15
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