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A study of the effects of mindfulness during task performance
aimed for mental health supoport
Fiichi Togo

Compared to other countries, Japan's mental healthcare welfare has made little
progress in transitioning to the community. According to the Ministry of Health, Labour
and Welfare (MHLW), the number of hospital stays for psychiatric patients in Japan has
been on a downward trend over the past 28 years. However, the length of hospital stays
remains high, at 269.9 days in 2016. In terms of the total number of patients with
psychiatric disorders, the number of inpatients has been on a downward trend, while the
number of outpatients has been increasing every year. As the number of patients with
mental illnesses is increasing, the challenge is not only to promote the transition to the
community, but also to provide support for daily life and develop a continuous medical
care system in the community.

In addition, according to the Ministry of Health, Labour, and Welfare, a survey of
stress among those aged 12 years and older showed that 47.9% of the respondents had
worries and stress. This makes mental health measures an important issue not only for
patients with mental illnesses but also for various developmental stages, workers, and
school education.

It is necessary to consider mental health support measures not only for subjects who
have developed mental illness but also for those who have not developed mental illness.
In recent years, the use of smartphone-based applications and mindfulness in
psychotherapy have been the focus of mental health support.

Two main evaluations were conducted in this study. In Evaluation 1, participants
with mental illness and professionals who support mental illness were targeted, and in
Evaluation 2, college students were targeted for validation. The first aim was to evaluate
the effectiveness of smartphone-based support for people with mental illness. Notably,
prior studies have included empirical research targeting students using smartphones.
However, there are unanswered questions regarding the effectiveness of support
applications for people with mental illness. As a subject who has developed mental
illness, the effectiveness of a system that uses smartphones was verified by professionals
who have supported a subject with mental illness and patients with mental illness.

Next, we evaluated the impact of mindfulness practice on college students.
Mindfulness practices have been reported to have an impact on relaxation, attention,
awareness, and insight. Prior research has included case reports of interventions for
patients with psychiatric disorders. Studies of the physiological mechanisms of

mindfulness have suggested a link between the individual characteristics of mindfulness



and amygdala activity. However, there are many unanswered questions regarding the
physiological mechanisms of mindfulness and effects of mindfulness practice. The
purpose of this study was to examine the effects of mindfulness practice in university
students by quantitatively examining EEG and finger volume pulse waves during task
performance and the effects of mindfulness practice on biological information.

Chapter 1 describes the changes in mental health and medical welfare policies up to
this point, the increase in the total number of patients with mental illness, and the stress
status in each age group. Although deinstitutionalization has been promoted as a policy
for mental healthcare welfare in Japan, there has been no significant change in the
average length of stay for patients with mental illness. In the sixth revision of the
Medical Service Act, 2014 (Heisei 26), the system for enhancing home care has been
strengthened, but the total number of patients with mental illness has been increasing
year by year. According to the overview of the 2019 National Survey of Basic Living
Conditions, 47.9% of those aged 12 and older (excluding those hospitalized) are in a
situation where they have problems or stress in their daily lives. This clearly indicates
that mental health measures are needed not only for subjects with mental illness, but
also at various developmental stages.

In Chapter 2, we developed and evaluated a system to support home care for patients
with mental disorders by utilizing a smartphone and an IT device. It has become a
challenge to take measures to support the transition of long-term hospitalized patients
with mental illnesses into community life. Therefore, medical professionals and patients
with mental illnesses have evaluated a system that supports home care for patients with
mental illnesses. The study consisted of four stages. The contents of the study consisted
of (1) a questionnaire survey to evaluate the data items and draft functions of the system
to be developed, (2) usability evaluation of the system by nurses working in a psychiatric
department after the system to support home care was developed, (3) evaluation of the
system's support effects on the survey targets who were involved in community care and
patients with mental disorders as medical professionals, (4) evaluation of the system's
support effects on patients with mental disorders, and (5) evaluation of the system's
usability by the survey targets. Medical professionals evaluated the data and functions
necessary to support home care for patients with mental illnesses. As a result, it became

clear that "mental symptoms," "physical symptoms," and "medication status" were
necessary as system input items, and "medication management by alarm" and
"management of the next consultation date using a calendar" were necessary functions.
The expected effectiveness of the support system was evaluated by medical professionals
and patients with mental disorders who visited a psychiatric clinic. The results

suggested that the system was highly effective in supporting "prodromal symptoms,"



"thinking disorder," and "decreased motivation" in "symptoms of mental illness," and
highly effective in supporting "self-care" in “functions of daily living.” This suggests that
the "Home Care Support System for Patients with Mental Illness" developed in this
study is expected to be effective in supporting home care for patients with mental illness.

In Chapter 3, we focused on the expected effects of mindfulness practice on stress
reduction and brain function improvement and examined the physiological mechanisms
underlying the effects of mindfulness. To verify the effects of mental workload,
psychological and mental arithmetic tasks were evaluated before and after mindfulness
practice. In addition, the pulse wavelength of the finger volume pulse wave was
quantitatively evaluated to assess autonomic function. There were 10 participants in the
mindfulness practice group and 10 in the mindfulness non-practice group. Psychological
testing showed that, in the mindfulness implementation group, the scores of negative
items before the start of the experiment were significantly lower than those after
mindfulness implementation and at the end of the experiment. In the number of answers
and correct answers to the mental arithmetic task, there was a significant difference
between the number of answers before and after mindfulness in the mindfulness group.
In the finger volume pulse wave, the pulse wavelength was higher and significantly
lower than the pulse wavelength before the mental arithmetic task before mindfulness
practice and after the mental arithmetic task after mindfulness practice. This suggests
that mindfulness practice is effective in decreasing negative emotions and improve the
performance of dark calculation tasks. Notably, it has been suggested that mindfulness
practice suppresses sympathomimetic effects over a sustained period of time. A novel
finding of this study is that under conditions of task performance, mindfulness practice
inhibited sympathetic effects.

In Chapter 4, to examine the effects of mindfulness breathing exercises on nursing
students, EEGs were measured during task performance in a group that practiced
mindfulness and a group that did not practice mindfulness. Physiological evaluation
EEG was measured twice, on the first and fifth days of the experiment, with the first
day of the experiment as day one. After the experiment, a questionnaire was
administered to measure the effects of the mindfulness breathing exercises. In the alpha
wave band analysis, the alpha wave band content of the mindfulness practice group was
significantly higher than that of the non-practice group, and the alpha wave band
content of the mindfulness practice group was significantly higher than that of the non-
practice group. In the B-wave band, the content of the B-wave band of the mindfulness
implementation group on day five was significantly lower than that of the B-wave band
on day one. On the other hand, the content of the B-wave band of the mindfulness practice

on day five was significantly higher than that on day one. Furthermore, the B-wave band



content of the mindfulness practice group on day five was significantly lower than that
of the mindfulness non-practice group on day five. This suggests that the practice of
mindfulness enabled participants to perform the task associated with a high level of
arousal at a lower level of arousal during task execution. In the questionnaire evaluation,
it was noted in the free-response section that the practice was effective in reducing
tension during sleep and learning. This suggests that mindfulness practice had an effect
on rest and learning at home in short-term mindfulness practice with nursing students.

Finally, Chapter 5 summarizes the main findings obtained from Chapters 2 through
4 and concludes this thesis.

These studies revealed that a smartphone-based home care support system has the
potential to help psychiatric patients with self-care. In addition, short-term mindfulness
practice by college students was found to affect their emotions and their brain and
autonomic nervous system functions during mental workload. In particular, the results
of this doctoral dissertation quantitatively revealed the effects of relaxation during task
performance, based on the effects of short-term mindfulness practice, using EEG and

fingertip volumetric pulses.
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9% [BAIR 1), MEEAR & U CREERVEZTT - TREREGE . RREFRERIC
5 R 2 @3 oD% A7 (task) #1® 7 av L, 287V a &K TH#
(X 3-1),

2 PARR 9
WS L7

3.2.3 WEHERE

AAFFETIL, FEPEERAM OB A REET 272010, MRS 2 HV TRl L7z,

TAVE TIZ, BRGSO B AR RS RE O E BRFEHT A B9 & L7oF9E Tk, (Ol R
DALV ARSHEICBW T, BRI K » T & X Y BB ik & o 3k & < #
MUT=Z EBRHBMNTR> TV B[58],

FEAERARICIX, =4 —lEICERINZRAO 71 7 F 2 v 7 Z5E Python 2 AW
TT U H BERENT 10 205 99 O 2 1O T O EMEAE 2 [HERRE) ¥ 27 L L,
PCANITEDL L DI LT, #HBRF X, 3 MOPTHERAIMET DL O IBAT, #R
FOHEMBRIL, ANMLTEEOERE SHBRWE SICL, fEAERE CSVEATHAL
HENCRAE LT, BBRE X, SR OIERICERSND Z e, —ELIEMIEEAmE 5
oY (W o Nl By

3.2.4 R

DBRONHEIZ L 0 A= B MRS KBIRICHAH S5 &, KREIRIEAZEN T 5, Z DEZE
BN LR & 72 > TRISEBIARICAR D D, RIEITIED DIEAREIC X AT 2 B HELBE & & 6
Z 72 b ONEFEIRE TH 5[59), FATHIZETIL, A b L AARFOREIC L > T Ehg#hiiko
BIAE, M EIC NS D Z & 2 LT\ 5[60],

FATAFFRICIRWN T, A N L AARICIIT 2 B EMRIES) & IR CRIE L7228 Tid, A b
L AR, IREEDSEAD T2 2 EBRH LR > TWA[6L, ZDf, AHFFETIL,
R & 2 3T ORf & L Lz,

FE R AR OWE 1L, SeBEUERAEIRIEF Ny 7 X« F 47 7 Z® (CCLAER) Aff
LTz, W 1L, ETOE 2BIc 7 —7 %2855 LIIE Lz, HBRIE, tho—ikEEo
B AT, MENIERFIC LS HEEL TR Y, IREIEED K& <fifkTx ., IREOSITIC
WLTW5dEEn5[62],

325 <AV KRI7NRZAR

¥ AL RTR AL T D Sati DHEFRT, LD THL 2 &) Thole2l, LA
FIECB T~ R EE, TERMIZ, 4 Z OB, MiEdkd 2 2 &7 <E
BEMTFLHZE) LLTWnaI63], v RT3 A A R L 2EHTE (Mindfulness Based
Stress Reduction: MBSR) &, F&RICIE T 285 E LT Kabat IZ X > ThHlFE S, A L
PRI DI RESCE N R I S h T 5 (211,

FERAZ F5 1T 2 R ER DA EN L, 225 DR 2 KNI HR D A bk 3 2 (RN HEH
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T5HZETholeal, WMERIT, SIS AIGE L, B85 & B i, BERBIEs 5
REDRC, 1 [EIDRER A7 < | 1 43 ORER OEEIE % 65], MEARER T, B4 0 5 I,
fEiE % 5 < B EE LR TH 5[65], MIEXIELIT, B4 5K, WE2OATEEZS b E
HLHHDOT, AN & MEEL S [65], RATIE 140/ 16 [1225 17 B O A L
TEY, 1 FOMNES 300cc &5 &, 17 RICHE 72785 &34 5000cc 720 1 [H]
DML B IR EOR 13470 1 L 72 5(65],

FATRRTRNTIN T, DAEEAS, ARSI L, PP 32 2 L [66], D~k
AP TR R B S v, PFERURHICIREE S D [67]1 2 & B BT 72 5 T D,

PER DI 15Tl B EHRZ AT 5 Z E RO MNITR STV D, A b L AfiEH
M DORERESELN IR DN 8 D INEE NI, ZHITH LT, BRIRICEIT D80EE LT,
MBSR (32 | U AfEECIM OBERELCERN RN DD T2 AWFFETHEH LTz,

MBSR (231 AR OFFIZFEIC 3 Ad D, —2HM, & HOEFIIKT 5 EilE &
LEEN DD, OB, EERT IR EE#T 52 LT, 47 L 227 ITEER
W52 ERHEKRD, Z2HM, MRICEMRZ T 5 2 LT, BOoERe, BREICHEREZN
FHnb Ko7 5[21], MBSR TORMBEME LT, v ¥ F7ZAR AL T, ZhROFf
eI ORREE, F AP EE & OBIMR 2R E AN A 7 = X AIZONWTORGER ED3, 43
W BN o TR ETH D,

~A U RTARAZEBT DI ADAEIFEN A B =X LD TIE, v RTZILRAD
B NFrE & Rk iR 2 s & LT AR BV RS 08l N NS BTSHAT R E OTEB) & oD B 73 B
LT/ TND[27], v A & R AR ARERIT L - T, A b L 2 DB O AT S @ A,
TEENSS % 5] & 2 T RERAL T d 2 RAME ORI 5 2 L BN fE ST 5 (68,

FEREFNI~ A RT VX ZADHEMZED O OFEITR W, K EHEOFE T ¢ Kabat @
FE vl R7AVFAERIE] & [~ RT7AVR AT A K] © CD &3iz[21], £
BRICHEE U, #RBR & PR A RO CTHRBRICE T LT,

¥ AV R NARAZFET HHWERE I, EBROBE LA & ERYIMPIc~ A K7
NF A% 10 B T-7-, 1 HH, 5 HH., 10 A BIXEBR=RIK=EL TV, 1 HBEOFER
KTH?D 9 HEIX, BREICTHEREBE TV AV RTALRRAE(Tol, v Y R7XR
2 DOHERLIEL, Kabat ®BFE L7 MBSR &~ A v K7 R AEMBAT A R CD % i,
Windows Movie Maker® T~ A K7 )L AREREEDF 7 H A REERk L7-[21], @E o
FEDZ I, BTk, RS, VU ALAZHABICEZR DI ENTELN, EML TEETHZ &
X782\, v A v RV AR, PRI B Z AT, B OERICERZ BT 5 Z & T,
LEROELEEEH/BOND L1272 5[21],

1 HBIWESA ¥ RIZAVRAD RN 72 TEOBA 24T o 1otk BEREREE ~ 1 > R7Lx
ADREOME %1T o712, ~A » RTNVRAZERT DHREIL, BFHA RIZHED, DL
DNz~ A > RTINVRAZLTolz, O FIZESD, @QEHEMIZ L, BONEHENT, HE
DB L 5 QEEMD LB AR L, FFR ORI EM A [T 5, ORI EZA2ED T
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L Lo RETHNX, WofRe, . G, M B, B SICERESICS Bk a AT
%, @ODSER D BB T- R, MERICERE 2R T(21), EREBICBIT S A Y R7 LR A
DERiFHZ 5 2 & Uiz, el FFRIEIR, BIZQEA RIS E) 2 fie b (2 S 2 IERUER P
W% & 7= [691,

<A ¥ R TNRAMRIEO N R RET5 720, Miftadg s LT, ERE o~ A
YRV XAOHAEFERE (Home) #{To72, v RT7AXZADOHAEEKIL, 1H 5~10
pEL1H1IE, EAETYA Y RIARAZRZEL T bole, £72, BEEAOKRMZ F
EOTERAD Z ENEELWATREMEZ B RE L, AR ZT 5 FEEHHIIIEE Lo T,

3.2.6 EBRFIE

PeRE (FE204) EEAELIZ2HE (w1 v R AR AOFEMEE (LLF Mi B & #g9)
104, A2 R7ALRZAORERBE LU nMi B EIET) 104) ICHB L, v~ K7
VR AR L DA 7 2AER Z 72 T2, HRE IIEARBR E ~ 1 v R 7 V2 A RER
MIRWVEAEZE GG L LT,

FBRT'm banwK 31T, EBRIT, FEBRBAM 1 BB, JBRBALA 5 B H . FEBRBAMA
10 HEORMIEHIZ, KFOR UFEBRECHIE Lz, KBRS, #E OLERESCH#
FHRREERE (A B RO IR OIRE 222 K D5 B2 D § 570, EHEREHIH A4 16 REn b
19 Bf, =iE% 24 IR E LT,

FBTm b a L, A v RV AMRIED FR R A i D A& A 7 & JhuE L
L C. Before, fiiiF¥ A7 . After. Finish ® 4 DOHER%k & L7z,

FEFRBAGGRFIZ, Ml B & nMi BEOMgERE X, DERA L LT, Uy h— MREZHNW:
JBAE O B Al A S0 L7-, Before OAERKIL., MIHBRF IXERICI VT, ZFFIC LI2IREE
T, Windows Movie Maker ® D 7 H A RIZHEVS, TEHIR 1) % 180 B[], [HEEFRME] %
180 #pf. THARR 2) % 180 WD 3 > & 27 (task) ZF&E L. @ L CHREIE 21T
Sf, TNZE 1R 7y arvdk L, 527y a gL, MIEZ 227 T, EROZEE
MRFET 2725, MiFEIZIE~ A » R RAEZITo T bole, nMi#EIE~ A v 7L R
EITHORWMRD I, BREEY A7 FIIHFOERE LTH oz, BEEY A 7 R ligRE
%, U — MREAZ W B R A 55 L7z, After ORI, TPAIR 11 % 180 .
AR 2 180 M), TRAIR 2) % 180 MM 3 222/ % 17 a L, G2
vy vavE L, E0%, Uy h— MREZHWCE CHHMIAE FEM L TH 5 WEREK
TELE (W31, 2Nb0ERTa haLr 1y bE LT, FEBRBM 1 AE, L5
5 HH, FEERLG 10 HH O 3 HIE bREBRICIT -7,
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~«——— Before AREEART 4 After ——  Finish

. - ZDISTIIN e :
wowe  PRD| gE 2 A SR mml | ogo e 03

'3min 3min  3min  5min " 3min 3min  3min
DR 53— e BREAE |
'« Before ——» | e After

TN . +=% < s N
3min 3 min 3 min 5 min 3min 3 min 3 min
90— IRAE

Mift: A2 F7ZARZAENR, nMiEf: v A > R 73R AKFEREE. Before : Wk #
A7 i, After : fRFEX A 7 %, Finish : EZEBI& T4, 3 TEAIR 1) TRESHERE) TEAIR 2
Fehutzlc (PANR 1) THESRRE) TRAIR 20 % M
31 FEB7o bz

3.2.7 fRMTFIE

FRRAREIRE L, Yo7 o Z R 200Hz TRtdka 1T\, JET —Z 1 SRENc L 5
EE0RL TRy EHR< 729, 0.8~12.0Hz @ FIR #ii@id 7 « V% 24 L7=[70], 7272
LIRS SR & < L2800 1, MHT s BERSM Lo, AR 3-2 o X H i, DEIHEIC X
DIEEN EF LIAD D505 ROGEIC X 5 LR (%8 £T% 1 E#E Lizle1l,

: starting point (#Ar3)

: systolic amplitude (OUERAS)
dicrotic notch (tJE)

: dicrotic wave (UJER)

e: ending point (¥253)

Ab: pulse wave amplitude (ftR & AIRIEIE)
Tc: pulse wave length (EIHBERS)

o0 oo

Tc

3-2 AR DH DA FR[60 2]

ZO1AMOMED, WONHEIZ L 2 B (&R £T% MREE) & Lz, BRED 1
AN E N D ENRETE S 2 RET 5725, MATLAB L CEi{ET 2 AFFE= CRA%E L7-TE A
HEfE Y 7 o =7 2\, MATLAB ver.R2019a % i i L CIFEMRNT 217 - 7=,

FEEHEATIZ, DR, BERARE, FARAEIRIZOW T To 72, FMRAHEIZOWT,

40



Mi # & nMi #ED = > b o — LRI CHEGZAT > 7, HEHENTIZ, IEBMEORKE (Shapiro-
Wilk IRE) #1T-o7-, EBEOREZIToTofER. EHEORD Heh o 2HHICK L
TiE, QQ~7wuy NCOMIEEIT> T,

DHEA D POMS2 ®DEHTIZIE, MiBEE nMiBEO TS AR E LT, WD RE
RN t IEEZ AWM L7z, U v — FREZHWODEREOMTIZ, 1 HE.
5 HH. 10 HHOFHICBIT 2T 4 7HMliEE L AU T 4 7FMHEE OSRE, &5
ENC—JoBLE S HOOAT. S EERIC Tukey &2 FHIWTHEE LT, 7B, LEEREDOT —
ZEIT. AT T ¢ TRHMmEE TIE, 40 fH (BERE 10 AX AT T 4 TRHEE 4 3HHE) Th
0. ROT ¢ TEHEE T, 40l (#E5RE 10 AX KRV T ¢ 7RHMEER 4 HH) TH D,

W R OfRA SR, B, EfERIZ, 1HE, 5HE. 10 HEORMHNIZBIT =2 b
B /LR & 2 b L DA Tt BRE & . 2 2 B OZPER O bl i X — Tol B oy i
ST, ZEIERIZ Tukey 4 AWTHER L7z, 7ok, WRAREOME ., Eflk, s
X, 20 1 (BEBRE 10 AXEBZ g 082) Thb,

AR DFEMT 1L, ARIEE (pulse wave length: Te) %% & L <, 1 HH, 5 HH, 10 H
HOLHNIZE T 2 ha—Lfie 2y ba— A HORBIE, t REICL VL7, &
et B D SAERE O Fels 13— SRl & Sy oo AT, 2 BT Tukey 52 AV TR L7z, Mi B
& nMi BEOBRMMOLBIE, —IehlE S8BT, ZEIEIC Tukey % HWTHE L
7o 72k, MREER DT — 2803, 120 8 (HBRE 10 AX 7 23 V¥ 2 X IR &E 30 o
THIE 6) ThD,

3.3 MR

3.3.1 DLEKRE

LEREA 1O H O POMS2®D#ERIE, 1 H HOFEMIGKR O Mi & nMi #£0 POMS2 ®
DRHT 4 TIRZTIREDFHIRE T H AH, CB, DD, FI, TA ® T #5ROREHRA,
BEARIZASTH 40 A0S 50 B OFHHR L)L DOEIEDORETH >7-, Mi & nMi BED
POMS2 ®DARY T 4 7R KSPIRBOFHIIRE TH 2D VA O T 5RO KN, WHEHLIZ 50
M, ROT 4 TREREOFHMERETH S F O T HAOFEEN, FHHEO ERE Y &
D 60.3 ;i Toh o7z, Mi L nMi BEOS REEZ KRNI t BIEIZ K D k&2 T - 72728,
AERZTRO N Do T,

Mi #t & nMi BEOKEEH BT DX A7k T 5, LERAE 2 DHOU v 1 — N REE
DIFFRUZDNT Tukey 2 W THRIE L7CfER 2 3-1 &K 3-2 177, 3-3 (2 Mi ##
OB OFE R AR T, SRR, HEICSRORE, 77 70O T — N\ — | JHEHE(F 4

(standard deviation: S.D.) %/~7,

Mi#D1HEB, 5HEB. 10 HEOXHTT 4 73l (negative) OFERUZHBNTIE, v A
v R NVARAENS (After ¥ 2 7) L E K& TH (Finish # A7) 23, vV RT7 LR A
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Rl (Before # A7) LWL C, @iz L7, Mi#o 5 HA, 10 HEOKST ¢
7#Hilli (positive) DFAUSIKNTIL, A ¥ N7/ ALtk & BRI TR, ~A 8
TR AFEMATE B LT, miEER L,

AT 4 THMO S 22 FIOWBTIE, 1B HO~A > F7 %X O%EHiHk & FHie 1%
M, ¥4 U K7 AR AOFEMRTE b L CHRICKEZ R LTz, 10 HEDO~A > K73
ADFERRTA, ERE TH% & L CABICREE R L, 10 HEDSA Y R7LRAD
EEHTDS, ~ A > R7FADFERR & L CHRREANH -5 7=,

[ 3-4 (2 nMi BEO LI OFE R 47T, nMi B 1 B HO XA T ¢ 73Hl#E Az B0
TIE, FFoiEdi% (After ¥ 227) LRI T (Finish % 2 27) 75, R (Before
BAY) LB LT AREE R Lz, nMi B2 1 HHORYT « ZEHli 0 #8280 T,
TFOEEEL (After ¥ A7) &K TH (Finish # 2 7) 23, EBREHAER: (Before ¥ A
7) LHELT, KEEZRLE

nMi ORI T ¢ TEHIICR T 2% ZA 7 MO TIiX, 1 B BHO+FoE% & iRk
THM, +FOEEM & L CHEICREEZ R L, RUT 1 T3l 2 5:4M 0k
BT, 1 B EO+FOEMERNS, HFOER% L LT ARIEMEE R L,
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# 31 DEBREORE

Mi nMi

Emotion Day Task Ave S.D. Ave S.D.
Before 2.7 1.9 2.6 1.7

1 After 1.9 1.4 1.7 1.2

Finish 1.9 1.3 1.5 1

Before 2.8 1.9 2.1 1.3

negative 5 After 2.1 1.6 1.6 1.2
Finish 2.1 1.6 1.9 1.4
Before 2.9 1.8 2.2 1.6

10 After 2.1 1.2 1.8 1.2

Finish 2.1 1.4 1.7 1
Before 4.5 1.2 5.2 0.9
1 After 4.4 1.3 4.3 1.3
Finish 4.3 1.2 4.6 1.4
Before 4.1 1.6 4.6 0.9
positive 5 After 4.4 1.6 4.5 1.2
Finish 4.5 1.7 4.4 1.3
Before 3.7 1.5 4.5 1.3

10 After 4.3 1.6 4.3 1.1
Finish 4.4 1.5 4.4 1.5

N =40, Ave : ¥¥, SD.: {EHERFE. Mi: ~1 > R 73X A Ej, nMi: ~A >~ K7L
I ARENERE, Before : #iGEZ A 7 Hii. After : fiiE# A7 % . Finish : FERK 7%
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# 32 LEMRAEICET DX A7 B0 Tukey HEDORER

Mi nMi

Emotion Day Task P P
Before 0.046 o 0.02 [
1 After 0.046 A 0.003 A
Finish 1 [ 0.786 |
Before 0.22 o 0.314 o
negative 5 After 0.22 A 0.772 A
Finish 1 [ 0.72 |
Before 0.057 o 0.45 o
10 After 0.033 A 0.269 A
Finish 0.973 | 0.936 |
Before 0.982 o 0.005 o
1 After 0.802 A 0.105 A
Finish 0.893 | 0.48 ]
Before 0.809 o 0.979 [
positive 5 After 0.514 A 0.709 A
Finish 0.88 | 0.824 ]
Before 0.222 o 0.681 o
10 After 0.109 A 0.908 A
Finish 0.93 | 0.908 |

N=40, P: Tukey fRED P, Mi: A > F7/V R AEfE, nMi: ~A > K7 /LR ARE
JE#E, Before : MRFEX A 7 Bii, After : #iFEX# A 7 %, Finish : FEB#& T#., @ : Before #
A7 L After # 27 Dbz, A : After # A7 & Finish % 2 7 Db,

M : Finish # 27 & Before % A 7 O i
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] YAVEDIIFAEZMmET [ YA R RAEM% [ RERE T

[m=] * P <0.05
8-+ 81 +P <01
* * 61 N =40
6+ * + SRR |
4+ | s AT
[ ] 1
2T 2
0 FJ e 0
1 5 10 1 5 10 [H]
2H747 WS74J
X 3-3 ~A 2 K7L AEREED DI OfE R
** p £ 0.01
[(J+=zoxEar [ tFoxse [ 1251 *P <0.05
(] N =40
8 T 8 T * %
6 T %% 6 T+ o ’ -
_* [ ]
P A _ 4 + 71
i 2 L
0 0
1 5 10 1 5 10 [H]
H747 o747

X 3-4 ~A 2 K73 ARE[MIEDDIRA OfEHR

3.3.2 MEEME

# 3-3IC1HH, 5 HA, 10 A BIZHB T HHRIEEOMEL OV, EERFRA (S.D.).
WRFE S A 7 Witk DI A R LT t EDRERZ R, X 3-5 [T HARE O fRE S DR
RAETRT, BENCEM A, f B ONYYE), 77 70T — AN~ REE R T,

1 HE® M BEOMERIZBW X, ~ A > K7 2FEMpT BREEX A 7 /i) A, ~A
VR RS (FRFEX A7 1%) &g U<, AEICEiEZ R~ Lz, 5 HHIZBW T,
v A ¥ RTZNVRRAFERRIN, v A K7V A FE itk &g LT, ARICEE AR Lz, 10
HEIZBWTIE, v A RZARAERRID, v A > R7 R A Eit% & g LT, AEIC
KfEZ R LT,

Mi B D2 F2hE H M OfEEB OB W TIZ. 8 HEDO~ A > R7 AR ADEE L 10 H
HO~ AV RZAVRADOFERBN, 1 HEDO~YA » K73 AOFEMATE g LT, AEIC
gz LT,
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1 HH® nMi BEOMZEICB W TIE, FFoFEHAT (Before Control) 73, D 7F#H%
(FRFEHX A7 %) LT, ARICIKEZ R LT,
< 3-3 WERAEOMREEL

Mi nMi

H B R S S.D. P NS5 S.D. P
Before 29.5 12 39.2 13.8

1 0.001%** 0.0001%**
After 34.3 12.4 45.5 15.8
Before 38.7 13.2 45.8 15.3

5 0.041* 0.081
After 41.4 14.6 47.8 16.1
Before 37.6 11.5 48.5 15.5

10 0.001%* 0.095
After 42 11.7 50.6 17

N =20, SD: E#RFHE P:tREDOPME., *: p < 0.05, **:p < 0.01,
*eE o p < 0.001, Mi: v A 2 R7VRAERMRE, nMi: v A > K7L ARFESERE
Before : ¥iiEX# A 7 Hij. After : igE X A 7 #

¥*¥* p < 0.001
% p < 0.01
Y 4 X ** P <0.01
O s [ s oy o [ +roime
* Kk 80
(=] —F .
60 : * 3k : : s 60 [ | ‘ _ ‘
of 11 odem | ] [T )
20T l - 20
0 0
1 5 10 [H] 1 5 10 [H]
WEH (MiBD) WA (nMiRD)

Mi:~A Y R7Z)LXAE ., nMi: ~A > R 730 A REBE
3-5 MR GRRE DO MREE DfE 5

# 34121 HHE, 5 HH. 10 HEIZB T HEHEEED EfEL, HERE, = hr—L
AT O IEfRE % Lo U7z ¢ MUE LT R 27897, X 3-6 ICHRERE O IEfEE ORE R & 777,
REEHC 20 B . MO IEARER DY, U T T O T — S IE R R S A R T,

1HHEBHHEL 10 HHD Mi BEOEMERIZBOTIE, ~A > R7 3 2K R (BRRE
BATRD) B, A RIVRAER % (BRFEX A7 %) Lk LT AEICRHEEZ R Lz,

Mi BT 2% 506 B O EfEORIZB W TIE, 5 BHO~ A v K703 2 FE itk
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£ 10 HAEDOVA v R7 AR AER %N, 1 HEDA > F7 /LR AD ISR & Hlk LT,
AREICIREZ R LT,

nMi HEOIEfEIZIB T, 1 A B O FFEOEHERT (MEEX A 78D 23, 1 HAO+50
EE (RREX 227 1%) L LT, ARICEMEZ R L, 10 A HOHFOEMAH, +
TOEMK LB LT, AERBIASH T,

#£ 34 WFHEFREO ML

Mi nMi

H B AT NIA5) S.D. P Yy S.D. P
Before 27.7 12 35.7 12.6

1 0.004** 0.001**
After 31.9 11 41.1 14.5
Before 36.9 13 41.7 14.6

5 0.032* 0.267
After 39.7 14 43.1 15.5
Before 36.1 11 44 13.7

10 0.001%* 0.059
After 40.3 12 46.9 16

N=20, SD: E#FE P:tREDOPME, *: p < 0.05, **:p < 0.01,
Mi:~A v 7L AEE, nMi: ~A v K7L AREREE, Before : fRiEH A 7
After : FRFEH A 7 1%

ELEREIEL N R . . . . , ** p < 0.01
[] 4%%%? [] ?’f%;é;;?l [[|+F0xR81 | | +F0FRE *p < 0.05
+P <0.1
(= — N = 20
80 + 80+ .
* * % * % —
60 1 . - = | @y =
40 + L 401
| I l |
20 + || 20+
1 ) 10 1 5 10 [H]
1IEfEER (MiB%) IEA#E (nMif¥)

3-6 WS ERE O EAE OfE 5
# 35121 HH. 5 HH., 10 HEIZB T 2HHEMEO EMR, HERA, 2> hr—L
A% D IEMRERZ el L7~ t BE DR R 21, 3-7 | B ARE D EfERORE B2 R,

BN 20 . HEIC IEfRR DY, 7T 7 O T — = IEERE LR,
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Mi £f & nMi BEO EfRRO BB W T, AERET o7,

% 35 RO EALE

Mi nMi
H #x7 |¥¥ SD. P |¥¥ SD. P
Before | 93.4 5.6 915 5.2
1 0.76 0.57
After | 94 5.9 90.6 6.7
Before | 95.3 3.4 91.2 6.1
5 0.33 0.46
After | 96 2.9 89.8 6.9
Before | 95.8 3.4 91.3 84
10 0.98 0.47
After | 95.8 3.2 92.7 4.6

N=20, SD: HE#FE2E P:tHREDPE. Mi: A > R 73 2 EMEE,
nMi : = A > R 7 )V ZRERFE, Before : FiGEZ A7 . After : Wik ¥ A 7 #

N.S.
. N =20
O V@ AFA IR O teowmm [ +Fomn
(%]
100 + . . i 100 T
| e EIERESE [ T
90 { [ 1] 90 1 1
n
80 T 80 +
70 70
1 5 10 1 5 10 [H]
EREE (Mi) EAZE (nM)

Mi: ~A Y R7)LRAEREE, nMi: ~A > R 7 V3% ARERE
3-7 WFEFREO EMRORE 5

3.3.3 HARAMENREK

2 A7 MO R OB W T, AEICEEZ R LR 2 L ORT (R 36, % 3-
7o # 363K X AV ONRIEERE O LIRERAELZ R L, £ 3-71%, &% 27 ORERE
AU LA EWELE AT, £ 3812 Mi O~ A v R AR AERIONKEE &~ A~
R 7 V3 A LNtk ORI E 2 g L7258, nMi BEO+FOEERTOARE & & +F o
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% DRI &R 2 e L7z R 2R3, Mi BRSNS ~ o o R AR AE RGO Z 27 | HiEdh
W2~ A R VRAERATOZ 27 nMi BRI HFOEREO 2 27 | it 45
DOERRIO X A7 | fithh & BRI O 2T HEFTICE X A7 Z ik Lo G BMERE2 R~ T,
3-812, Mi#td 1 HBIZBIT DAREEDEILOFER (Pulse wave length on day 1) %#7R
o BHENICRFREL, HEECIRE R OWEM, 7T 7 Ox T — A —IMEERAE L R

# 36 WREEDK X A7 O & AR 7=

Mi
H RAEZ AT AR 1) S.D.
CE1 0.82 0.14
1 Before AC 0.77 0.12
CE2 0.82 0.14
CE1 0.78 0.08
Before AC 0.74 0.09
CE2 0.79 0.09
10
CE1l 0.82 0.09
After AC 0.77 0.08
CE2 0.82 0.08

N=120. S.D.: {=¥EF7%E. Mi: ~A > R 7L x 2 EfEkE,. CEL : FIR 1, AC : RFHEGRE,
CE2 : IR 2.

# 3-7 WREED % 2 7 B o bk

H FRREZ A7 B A P
CE1l 0.034 [
1 Before AC 0.021 A
CE2 n.s. |
CE1l 0.004 [
Before AC 13X10¢ A
CE2 n.s. |
10 CE1l 1X1012 @
After AC 2X104 A
CE2 n.s. [ |

N=120, Mi: ¥ A > F7/Lx A FEftifkE, CE1 : IR 1, AC : BFRE,
CE2:fiIE2. @:CE1 %227 L ACH A7 Dk, A:AC XAV L CE2 X A7 D,
B :CE2 %27 & CE1 % 27 DL
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# 3-8  MGREY A7 HIDONRER & REE X R 7 #2 DIRE R O L

Mi nMi
After After
H BGEX A7 Z R CE1 AC CE2 CE1 AC CE2
CE1 1 0.366 1 0.882 1 0.269
1 Before AC 0.018 0.907 0.018 0.143 0.556  0.007
CE2 1 0.28 1 1 0.997 0.766
CE1l 0.964 0.908 0.782 0.996 0.817 1
5 Before AC 0.03 0.844 0.006 0.455 0.884 0.16
CE2 0.99 0.821 0.88 0.999 0.896 1
CE1l 0.003 0.985 0.004 0.997 1 0.878
10 Before AC 1X1011  0.039 2X1011 | 0.962 0.635 1
CE2 0.046 0.649 0.06 1 0.997 0.951

N=120, Mi: <A > R 7L R ZAEiFE, nMi: ~A » N7 Lp ZREfERE,
Before : fiGES A 7 Hi, After : fRFES A 7 7%, CE1: closed eyes 1 (PR 1), AC : arithmetic
(REERE) . CE2 : closed eyes 2 (FAHR 2)

[ ] BABR1 [] semspe [ emeg2 ** P<0.01

* P<0.05
* + P<0.1
' * ' N =120
| * %
1
[sec] *L . *
1+ -+
0.9 + T
0.8 +
0.7 +
0.6 +
0.5
Mi nMi Mi nMi
EHI S Y OL] 1REEFADE

Mi:~AY R7ZARRAERPE. nMi: <A > K7V R ARENERE
X 3-8 1 HBIZHBITDIIREEDE

1 HEH® Mi # & nMi BEORRGEY A 7 IO SRR O Iz I\ T, Mi BEO R R ERT
OiREEE (FIR 1) 23, nMi HORRREOIRERE (IR 1) &ML <, fFEZREmA
HoT,

1HHDOMi#ED~ A » R7 AR AE AT (BEEX A 7 i) OZ A7 MOk T, KEHE
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ARERTONRE R (BAIR 1) 23, MPRAAERFOIREE (MRS Lkl < ARICIEMEA
R LTz, RERFRERFONRE R (REAE) 23, BEREZORER (IR 2) Ll T,
BEIRMEAR L7, 1HEDO MiBEDO~A > R7Z LR AENMi% BRIEZ X7 1%) DX AT
MO I, BRIEEMOIREE AR 1) 2, BRIHEROIRE E (WHREE) &g
LT, AREIEMEA R Uiz, REMREROIRER (KEE) 2, REREZOIREE (1
iR 2) LT, FEICEMEZ R L,

1 HHO Mi BB OIRIZB N TIX, <A v R7 R A E ity (RGEY A 7 %) Olf
FREERORE R FAIR 1) CRRRREROIREE (FAIR 2) 23, ~A v R 7L A FEhin]
(BGEX A 7 8i) ORHMERFONRER WFREE) Lkl <, ARICKEEZ R Lz, 1
H H O nMi BEEEMOEEICB N TIE, HPOERRT (RAEX A 27 /) Ol EFRERT O]
HE (FAR 1D 2, +FoEEE RGEY 227 %) ORFFRREEOAREE (FAIR 2) & ik
LT, FEICEEZ R L,

¥ 3-9(2, MifED 5 H BIZHT DIREE OZ(LORS RARd, Rl e URk
BEOWEM, 777027 — — 3B REZ R~ T,

5 HH® Mi Bt & nMi BEOSMAMOEIZBWTIE, BREIEERTONREE (FAIR 1), KHE
MERFOARE R (W) . BEREEZOIRERE IR 2) o4 A7kl T, f
B Z R LT,

5 HH D Mi FEOFRMERIOHIIZIHNTIE, v A R AR RFES % WEEXY A7 #%) O
MR ARERTONRE R (AR 1) & WHEREZOMREERE (PR 2) 23, 4 v F7rx 2%
AT (WRGES A 27 /i) ORFFREERFOAREE (WEEE) LRl T, ABEICREZ R L,

[ ] BAER1 [ | essgeE [ | pAeR2 **k p < 0,001

N ** p < 0.01
. - w *p <0.05
[sec] [ ! N =120
_ kk *
1+ —XEkX o kkk
X %k % *
0.9 + - T
0.8 +
0.7 +
0.6 + B
0.5
Mi nMi Mi nMi
&Y | EHI YL

Mi: ~A Y R7ZLRAERBE. nMi: A v K7 /L3 ARFEREE
X 3-9 5 HRBIZBITHIREEOZE

3-10 12, Mi £ 10 H BIZB T DR RDZEIORE R (Pulse wave length on day
10) ZRd, BN REAE, f kR OREE, 77 7 0= 7 — N —13IEERZE LRI,
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10 HEDO MifED~ A v R 73 A FE i OB EMERTOARK R (FIIR 1) 23, R
RFO MR & (MFEARRE) & e U ¢ ARICIKEZ /R LTz, BEEFRER O/ B (S afE)
N, BEEAREZOREE (IR 2) Ll <, AEIKMERLE, Mi#BfOo~A v R7
L A FE itk ORFEAEBERTOARE R (IR 1) 2, BFEEROIRE R (KRR & ik
LT, AEIEMEA R Uiz, REMREROIRER (KEME) 2, REREZOIREE (1
iR2) LHmL T, AEICEMEEL R LT,

10 HE® Mi B & nMi BEORGE X A 7 BIOSAEM O BRI Tid, Mi BEO R R ARRE
ATOIRE R (BAIR 1) 23, nMi BEORRFERFOIRE R (WHEHREE) Ll <, ARICK
fEZ 7~ L7, 10 HE® Mi # & nMi BEORRGE S A 7 5 OGO I BTk, Mi
O FRRERT ORI R (BIR 1) 23, nMi BEORERRERTORIE (IR 1) &L T,
AREIREZ R Lz, M BEORFEIREZOREE (IR 2) 23, nMi FEORRIREZ Ok
W (FIR2) &LL<, ARICEEEZ R L,

10 HH D Mi BEOFMFMOHBIZ BN TIZ, v A & R 7R 2 itk (BREEZ A 27 #)
ORFFEFERTOREE (BAIR 1) LRRREROIREE PR 2) 2, ~A v K7 x5
finl (MGEX A 7 §i) ORERIRVEATONREEE (PR 1) & ik LT, ARICEMEEZ = L,
<A v R NRAFER% BRFEZ A7 #%) ORFRRERMOREE (FIR 1) & HREEEZO
IR R (PARR 2) 23, <A o R AFERAT (BGEEZ A 27 /) ORISR ONREE (K
R LML T, ARICEME AR L,

v A v RT7 R A TSR (BRFEHX A 7 7)) OREFEREZOREE (PR 2) 23, <A1 K
TR AFE% (RREY A7 %) ORHEREROIREE GHR) Lk LT, ARICEMEE
ALl A Y R7 AR RENRT FREEZ A 7 fi) ORFEREZOREE IR 2) 2, <
A ¥ RNV A E % (RREX A7 %) ORREBERZONRNEE (PR 2) Lkl T, A
BREm NS o7,

CleeR1 [ mesmage [ EAER2 #% p < 0.001

_— ** p < 0.01
¥ ' *p < 0.05
T *x . ' + P <0.1
; *** ‘ N =120
' *
+
T T
[sec] * % * %k ¥
L kkk
1 * %k ok Xk
09+ )
0.8 +—
0.7 +— L 1
0.6 —
0.5 , , , ,
Mi nMi Mi nMi
L H e L] REEARE

Mi:~AY R7ZLRAERBE. nMi : <A o K7 /L3 ARFERRE
3-10 10 H BIZBT DR E DZAL,
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3.4 E£

3.4.1 DERE

POMS2 ®D#ER G WREDHIRE DRI EEMN o Tl BRI K 2 K57 DI Y
XD T B BND,

Mi#DO, 1HHE 10 HEDU v I — MREAEZ AW LERAE OSSR O TIL, R’ 7
T 4 TRHZ BN T, v A ¥ RT AR AOFERRTOLERRAED, ~ A > R 7 )V3 2 FEitk O
HEHAZBEE LT, ARICIEMEA TR Le, ZORSRIE, Mi BT, B EXAR O
BRFICBWC, v~ Y RIARAZE T D2 & TRIT 0 77dlE, 1220 ), s, [
A, THEL A OBERRD LT EEZ 6D,

nMi BEOSRMAM O TIL, X T T ¢ 73l & AN T « TRHli kI, FEBRBR G D RiTD
DFRA A, EBRBHASG OK 2 2 7 L i LT, AEICKEZ R LTz, nMi #EOEE OFF
X, 1HBICAAT 4 TG E R T 4 TRIED BB RENH -T2 D, Ek
BRARIRHE R T T 4 TG L RO T 4 T RGO G I EE 52 5 2 LB 2 b5,

Mi BEODEREICB W CRIFIICEB N H 722 D, v~ v R AR 2 &L+ 5
LT, XHT 4 TR R SRR Do B BND,

3.4.2 FEHERE

Mi fE & nMi#ED 1 H B OfFEEICIBW T, REY A 7 th OFFERN WREY A 7 i OfF
BAT L R U C, BB X . ARICIKEZ R L, SEOZITEICHENH o 72, nMi B
? 5 HHE 10 HEHOIRE RO TIL, AERENRI ol FATHIRTIE, Mm%
£ 5 FEEEZATRC, B AR RIS DOIEHAE N E U, iEZITRICEERNH D Z L 2WmE L
TWa[71, 2oz &t ERYIA OBRIE LRI TICHE ) ARG DIEHELIZ X -
THRERDHA L, MiBEE nMi BED ST 4 —~ o R IE L, LIl E=n4e
CltEBEx b, Flo, BIEORBERRATHL Z L HEIBND,

5 HHE. 10 HEB D Mi BEOFFEHITHB N T, A ¥ R 7R A ERiS DIREIN, <A
R 7 VR A FRRTOMFER L el LT, EBPHIML, AERER D7z, I HIZ, Mi
FEDA I H OFMEF O TIE, 1 HA L 10 HHD~ A > K7 L3 2 O LN fi O fFES
B, v AV RTRAD IS ORRER L i L, AREICEMEZ R Lz, SeATF%E T,
<A U R NARAL, BAFIRRE, £ IR OB E 5 2 208, £ B & EER
EICIZEIRF O BN N2 L WG L0 5 [54], MFEEDSEM L2 &5, Mi BRI,
FEROY) HITEERNAEC DB, A > RTLRRAZERMT 5 Z LT, BEROEIZ 2
WY EBHRABE LI BEZ BND, ZOREE., Mi L nMi BEOHERE DL =N
C7eZ & T, MEBITEE N -T2 EX 0D, ¥z, BEPKRBHTHZ LT, v K
TR ADHRENEE D | BRI EOBFHRIRET 2 DI RPN b oo 2 EnE
bihvd,
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Mi#0 1 HHOEME, 5 A HOEMEE LT, FEICREZRL, Mifo 1A
HOIEfES, 10 B HOEMSE & R LT, ARICHELZ R L7z, Mi & nMi #E 0 IEfE
Bix, BEOBBIC L > TR LLNTZ, ZOZ b, Effit, ~A4 > R7LRAD
EhE O] 5P ERT 8, ~A VU RT7ARRAERY K LTV, v~ > RT LR AD
RERAE 2 LT, KV IEMED EHT 5 Z ENRm I,

AIFFETITRAF DENIZ L 2 REZATREO EfFRICA BRI R IR o 7o h Ml
31 A HOIEME), 10 HHOEMR L L T, @Ex R L7, £7210 HHIZEB W T,
Mi #13 nMi BEO ERR L I LT, BEEZ R LT, ZOZENDL, v ¥ RTZ LR ADE)
FL LT, ERTHOLEMROm ENEZ NS,

SEATAFFETIE, MBSR D&M DERRY SR 2 B 2 OITERMEIEA L D bR MEN
EVIFHLT AN ERHE STV A[72], ARIOFEERTIE, Mi BB A~ A R
IR ADFHRIZ 1 HEIZORDBA LN Z &iE, B O~ A > F7 L2 2ADFEIZE
WTH, EE TR LA ThHoTeeEZEAOND, SHIZ, THHE 10HEDOYA VR
TR AL Fh L Te B OB OZETABEENE LT &%, BR#Ifn~A v R7 X
ADBIRE D ENRAHLNTZEBZZBND,

THE TICHBRE O EBI TN D, ~ A v R AR AZIERT 2 2 & THEEIOM
Fizomin s Z EngE SN TWAS[55], LrL, vAf ¥ R7ZALRADRKRBRERTeZ L2 X
R AT~ DB OWTIL, KA TH 5, RFFFETOH LWAEFIL, ~ 1 > K7 X%
A FEN Rt O FRREZA TR O FRESL & BB DN S, ~ A > R 7L R ADOREBRIZ I - T,

REZATEP T 52 L TH D,

3.4.3 K

10 H B Mi FEORFRFBYSRTE ONRE R A, KRGS ORI & & i LT, ﬁ%’ﬁ
fEZ 7~ L, nMi ORI RIZITAEREN RN oTc, MiBHEZ, ~A4 & RV R R &Y
LN L7=Z & T, %ﬁﬁ%ﬁ@wﬁiﬁﬁW@ﬁmﬂéh/Fﬁﬁﬁﬁmﬁ*hm@@#
BALERDZEMEBEZOND, 2O ENDL, v RTNLVRAZEYIRT Z LT, BHEGE
RERFIZE R DR EE D Z ERBE NI,

Mi B 10 H BOAREEIX, ~A > R 7V 3x AOEN AT & itk 2 g L CREZ 7R L
7o A ¥ RNV ADERRTH OSMERIOLECIX, ARICKMZ R L, 3R REREIC
BN 5T,

Z R~ L ARTEO AN T, B OMENRDSIGHE S 2 OIXAEARRIEB) O U & STV
5[73l, BARIREREEEOBLE O | IRER X, AR OEM N LAT 2 2 & Tk
WML T, KRR T L 22 5701,

AFZETIE. I HB E 10 HHO Mi BEHICE W T, <A > K73 2D EERTO RS 25,
Fhag OIREEAZ AT, IREENELS 2ozl &b, v A ¥ RV A DFEMEIZ AR
FRREOIEEN IR SN/ LB X B D, FATHIE Tl REAROTEE OTEHAL & B AR
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ROBH OB EDSHAMERICE 2D THLZ E2RELTNA[74], 2F 0, REEZE
IR LTAER, ~ AV RIARAEE T 5 2 & T, BRI IE Sz 2 EPRE S
Do ZORERMND, WEMEZ FT 554 FICBWT, ¥4 Y RIARXAZE T HZ &
T, AR S, DY T v 7 A LTREEZ R B2 DR REE A BT T& 5 0]
REMENEZ LD,

FATHRTETIX, KA R L AIZ L - T, o~~~ b7 Uy MiEZE BR S8 Mgk
DRI 2 5 2 L 2R TWH[75], & 612, FEMITKIC X 5 B HARES AN D&
RIS CRET STV D [70], FEHIEE AR, MR 2 & T, M O
PUERHR L, IRERIZ TR 2BMICH D, 2F 0, HHEEARICE > T, nMi #1
Mi BEIZ A~ CHE AR 0 SEHE R AR AMENL ISR Lz ol BRSRIRIE DS R L 7= 7
HEZEZLND,

INFETDOTA L RTILRADMAIZEBNT, A v 7R ADERIZ LY FRkiE%E
Huls & LI IE BSOS S d 2 E R Sz > Tz [27] [68], Lo L, FREZA THE
BT D~ A v K7L ADBAEMRBERE~DEBIZ OV TIL, RIFHTH D, RBFSETO
BrLWERLIZ, SREZATORME TICBWT, v A & R7LRADORRIZ Ko T, AN
MHlESNDENIHANGONTZEBEZBND,

3.5 Fhiim

AR TIIRFEZXSRIC, FEBR1HE, 5 HA, 10 HEOFBEKIZBIT S, ~( K
TNRADFERE ~A v BT VAR ADRIFESDGRIMEOEN K 2 0B A & KRR O
BR L BB ORE 24T > 7o FTRIRFIC, BEEMRROFEZ . 8 RAREIRE 2 VW TE
it L7z,

DHFMRAE CiE, MiBHZB W T, EBRBETOLIEREDO R AT T « 7HE O SR, ~A
¥ RINRAEith & FBRE TRO R E LT, ARICKEZ R LIz, 202 &0b,
<AV RTNVRRAEIRAT 4 TREE B ST R8N H D 2 LRI, HEE
BT, ~ A R AR R % FEh LT BRE 2B W T, v A & R 7R ADFENERT & FEhuth
DR L C, ARLREND Tz, Fio, EREL., ~A > K703 2 FEhifl & FEhi
BOHBIZBWTHEREN DT, BREO~ A R 7R ARERIFEFATICAZN T
D ENRBE NI, IREEDORIEERND, v A v K70 2 iR oo HaRRERT O Rk
Wk L~A v R7 R A FENith OB FEREE ONRE R 2 ik U<, IREEIXEEZ2 R L, A
BIEEEZ R LT, 220, w4 v RIARZAERBOIREEIZ. ~1 v R7/LR %
FEHGRT & el LT, SRR OIER IR SN Cnie, ~ A v K73 A%, BT
72 < FHGIC A AR E RN Z EAHERI S e, 2F D, v A 2 RTLFR AT
BRA D S 5 & T BRI RE O AR OE R A FR i Ic il 5 Z L B 2 bh
s
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BABE <A FZIRRIT L BN ORERZEL O SER
41 Fx- B

A ML A, BREEABOMAEEATH L Z ENHLMNTR>TWB[76], 5 3T Tk
7280 FEMOKRZAET, BFHEFICBOTHARA FLAZE L TWAIRNTH D, F
HEFEDOA N AR OFHE T, TEMICHKT O LV DRA NV ARHDL | O LU
T D TEA NV ARE] O NBOEIEN 50% CTh-o72[77], 2o OEN S, Bi#FAE
WIFFEAROFE LI LT, NA RV AZRZ TWAIRTHD EEZ BN,

JEAETHEE O [BHEHE ONE L HIEICET 2 MitalE 201D 2B\ T, F#74
ITEWIFE CHRSENELS R0, AU X2 T ANRETHDH EHREL TWDH[78], FEREE
(X, BEFAEDH LW IR EICHEIGT 512X, —EORRZET 5 Z L iR T 5[78],
S b, IEHAMBERFSWREE) T\ T, FH#A 3 Filfe T, 2022 FEN LR
Nz 97 AL/ D 102 BYLICHRFES DL Z L EZ LI TWA[T9], ZhbDZ &anb,
EFEBEON )X 2T ANKL VBB EZEZBND,

2017 O BRI 2 EHEHGH 1 FERTPIR A UG C & 28RN 132 K5 159 7}
() HHHT, BHERRFL 8K THY . K 2 IV REMEZRBRZHRER. 1 KOAH
B PE AT [E SRR B 1 A R CHUSG T & 5 LA N H - 72[80], 7Y F 2 T AITEIRD
B35 Z & T E/TREHMNRLL 8D, MAT, F#EFEOTFTEREIX, ¥R TOM
F LB LM IERR COREMIETE 70 & FHEBER b kA Th D, F#EFAEIL. FHRICHER
A MLy —0NR BEL, FEHREOBILICHENA FLARHEZ D Z LRSI T
5[81], Z D7D FEEFAIL, AEAEIFEOMARLA ML ATF TR, WERT) FaT A
CHEST, FHOOETEEGIESHI LT ARY | FHAT ITEREL T TEIRE
END, INHDOZ D, F#EFECBOTRERA 7Y 2 — /LD A N ARNFEEIBIT
LEF N OETRLWMBERR ELMONTHWDBROBEAE E 2 T, £ )2 Fie o) 7e
Vo7 AT ZEDRETH D,

IR, v AV RIARADOHENEEZ R TR ED LN TND, v A 2 RTLRA LI,
(LB RIEEZ L — V12 b B, Pali 35D sati OfFREEE LTHVLWSLR TV A([82], % 3 T
WARTZEY | v A 2 RTARAON ATIE, BRI L2 CERMICEREZIT 5 Z &
TA RV ADEBIC DN D Z ERALNIR-oTND[21], ZDZ b, ~Af 2 7L
AR AR OISR N D EE 2 LD,

FATHIFETIX, ~A > R AVF A ZTER LB EFE~OHEICB T, #ROEF HH
FICERDAREENS D 2 ENHE SN TWBIE5], v v K7 AR AR & LT, T
H72 7 — 2 3T AT T 5 03[55], B FAEICB T HEBIM O~ A v R7 LR ADERK
DAEFFRFHL D 720 2D ORFFE TARAER 70 5%, R ESEARTIREO BN, AL RERH]
D<A v RIZNVFRAREORITTABFIEHECh 5, FHil 74 % P RICHRBEE TR O I
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W ORI KET~A > R TR 2D AR5 2 L ICHBRMERD S
EEZHND,

SEATHFZE Tl B EZEAATFE D 0 3% (4Hz-7THz) . o % (8Hz-13Hz) . B I (14Hz-30Hz)
HHR ORI I BN T, BRI B - 72 2 &3S ST 5 (83, JEATHFZEICHE WA
ZEThH, 0, alli, BIEO 3RO Z AWz, ZOZ b, MEAHIESTSZ LT
FEAEE AR OB FTRE & 72 0 | IR Z 725 2 & T IZ KIAT T HE
AWM ORENTITE 5 B 2615,

Z 2 TAMR T, B#EFAEERGIIYA Y R AR EZ A U7-# A LT
WRWEETH T, BETFAICBT D, BEEEATRE O ORRFZEIZ KIET~ A > R7 v
A DEEE TG L=,

4.2 HiE
42.1 xt%

PBRE K OBERE DBUIE, 3 EEFERE LT,

422 <AV FRI7NLRR

BRRIZH T 240k & LT, Kabat 1%, v A ¥ R7ZAFXZAA b U AEHETE (Mindfulness
Based Stress Reduction: MBSR) % Bi% L T\ 5[21], EEK TIL. 92, KRR EDA
MR ZEFZT TV DMRITNRNR A B, FEERIROSRRMEICS L TH A THD Z L
P STV 5 (84] [85], HE TIE, b LEERBICE L THEERER P AL T
% [54],

ARFFE T, # 3 F T L7zi@Y . Kabat ®Bi% L7- MBSR #%%&(2~A v K7 /LR A
WER I A FE i LTz,

4.2.3 FHEHIE

ZHETIC, DERBEDOE W L - T, IFEIR b L A AR ORISR B - 72
RIS TWAI8EI86]l, T Ean . ARG TIEY A v R 7 VRADEBIFIRE
VI3 2 F N TR BIRIRHIE 21T > 72,

3 DBE 1L, WEBRE OMEBERFO A N L RAEL 720, R— % 7Rk i
(MUSE BRAIN SYSTEM ® : %k &7 XN AT 0 v 7)) W,

PEBRE L, IR~y Ny M EARIEIICIEE Lz, EmALEIL, EEE 10-20 4 2%
\ZFRBETS Oz (Occipital vertex) & LI[87], FE¥EEMIIMEZ, o7V o 7 JEE T 128
Hz & L. WIEE1T-7,
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4.2.4 SEBRIER

1) ~ALV RT3 ADFERK

VAU RT7NVRADOERT, 5 3 ECRLAEFIETER L, ERMMICBTS~ 1
RZ VA ZADOEKROHRNE K 4-1 1T~ T,

H 1 2 3 4 5
NAYFIWAR| 3 EEG SAIE Home| Home | Home | Home EEG JAITE
59 59> 5-1043 5-10% 5-109 5-10% 593

WY~ A RV R AEEHE ., Home : ~1 > R7/V 3 A0 HTHE.
EEG MI%E : HlEFEBRT O~ A > R 7130 Z5E
M 4-1 FEBRHIFIZB T 5~ A1 v 7L ADEKRORI

TR TRIT, A RT AR AERIEONRBNE Z T 5720, BRIMRIC X DM 4 F
Lz, BB, ~1 v FIAXAZ{ T 2 BEROFE, ~ A 2 R 7 /LR ZAERIEDR)
ROFEE L, FHEEEIIZY v 1 — FREZ AW, v A 2 R7 VR AMERIEDGHFIZD
WTC, HREI T=A 2 RTZALRXATLERIZEWE LR E 2h) B2 T-%IC, BRI
WX DMEEIT-72, Uy h— MRELIE, DEAESPIREETHY  JIELEY ET5E
HRFIEIC B U R 2 &35 2 & T, EMHEE OFHlA l6e & 72 5 [87], B oEE
WHIZ, 7 BEBED 1-7T 5oV v — FRETHAEL, 112720 12720 13: %
RV E ) oEEELTER, [4: EL5 L8520, [5: 0055 16: H
51 M7 3ERICHD) & D) OEEELTHEH L, IHIZ, w12 RZLRRITON
TOHBEFGROEA 2% E LT,
2) A KT IVRAD IR S

~A v RTIVRADEEE NS 5 72 DI M ER 217> 7= (EEG JIE)., Mi B
YAV RIAXANAERO 1 HAE 5 HAD 2[E, nMi B~ A > K703 20 NER
BT TN, MERHliFEROPIEZ 1 HAE LT, 1HBEE 5 HE® 20, EHD
PR & % T EEREE Ak L CRWTERE T o 72,

FEBRIT, 5 3 T L RIARIC, M FE R A2 KR 7 e b 2 W C S W T EMR Lz (K 4-2),
AMFFETIL, BRI 2 TR L 72,
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. <——— Before | BREEIAY ——— After ———

i [ =or | - i
izt [ AR || naEmmE | B2 || ez || ERERL | EeameE || eamR2 |
' 3min  3min 3 min 5 min 3min 3 min 3min |
—— REROmET RO
aMize || EAER1 || sasraeEn || EAER2 | j;zf EEEEIEE
. 3min 3min 3min | 5 min ' 3min 3min  3min
e REROBRAT RS DR AT

Miff:~A 2 R AEM. nMift: ~A > N7 VR ARENERE. Before : FEEZ A
J I, After : FRAEZ A7 1%, % : TPAR 1) TWySEGE) TPARIR 2) FEhtzloFHE TPAIR
1) Mg TRANR 20 %32

4-2 FEBRHIFRIZBIT D~ A R AR ADFEKEOTI

3) fRHT L

M IE, ) A RT 4N ERANET =R IR —/ AT fJVH AT N7 V4 (45Hz)
ka—hy b7 4% (4Hz) Z#L AD Z#iL7-,

W fRAT OfEAT R AT 1T [Before FIHR 1) [Before R 21 After FHIR 11 [After FHER 2
L. o7 o VJEEE 128Hz, EEEOFEE 1Hz T 1 B FFT (Gd 7 — U =&
) (2 K DR EEAT 21TV o T2, &5, FFT %1257 — 4% % 10 #45 TH## L. 4Hz-30Hz
FTOREEERFHROGHREZE L LT,
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