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2023 43 H

FLISR T SRR e

FHA BRI

xR B






B O = 2L X — i EABIIBERE OBE TH Y | ZIUTIANT TEREY R FHERR O
PEREMA LA SN TV D, =R F—HEHIEICIZE FOEFWTRRE SHET DN,
ZOPTHEBEZTHEETVHEITRIE FBVD I ERHELNCEIN TS, FHEE T T
TARNF— A EHIBIC 2N 5 AT S H 528, BPIESCE — by a v 7 g EOREEE
PAECLERELH D, AdIE, B MABWIC TRIRTZV) RIEZH22 . B 523
CBRBRAFETHHEEVWIREE L NWEERX D, £OOITIE, B R TRIRTZRV) REE
ERAT D E LB, HOBREMRETHZTRO X o7 MEAZRL) OEBRNPLELE
2 HID,

AWFZETIE, MEARZRL] & Tk b2 TRRTARV ] REZFRII L. B bEREEHEITE)
ZAT729 2 LT IRPRTRY REZIEY EiF D) —#oTuv R EER L, ZOERIC
KoL, MEARZARL] OEBROEDIZIEE bS [RIRTARW ) IREEZRBITHLEN D
L0, TIICHBIEENENTE 2 L WO IR ATz, £ 2 TAMIZETIR, MEA TR L]
DOFEFUZ T, BBRIEE ORBIREFMIC T 28 AL R~ L &b, EARAZRLY IC
BT HMBIREDOIERFIELRETH LA E Lz,

B2 ETIE, AMRREOREAE ML R T L EHNE LTV AT YT A v 7 b a—
Eile oz, LEa—OFRENL, AT, BBRIBEES EEEEIX, BShTW5IE
BRI 28 FORAMEFERTH Y, T4, fICCTH L2 L) HHRERICH LT
t RAREET D LERIBE CH D, ) EER L, EABREIL, EXURE., L
Vo EYEESS, AR, EBEEE VS LEEICINA T, HukzE - {ELZRL] - R
FERBATEN L W HA S GREENH Y | RO ORI FRER Z L AL L, BGIR
FEOFRAEZR SN LT,

B3 ETIE, IR & TGl L3 s TRIRTRV KBRS 5 2 & &R F28
ICEVHLNI LIz, E6ICAFTIE, TARR] 220 IRIRTAR ), THRE ] ~ & PRAVPRIE
WELT HICoN T, BBRIBENAEICES RIBENRS L LML, 202k
PG, IRRTRV] OFMEICEBIEENENTE L 2 L 2R LT,

B4mTIE, AFO MEAZRL) ICHETLBMAEIER L, #REEREIT o7,
WBRE TR OFER, BELRFTIIRD 2GS I BBIEEPAEEICELS 2D Z 2P 60
Lz, F20ZEnb, 82 BORE LIRS, BBRIRE & E &0 BGR & M) ke



T&, SOICHBIEEIL. PMV X SET* &\ o /- BEAFHEHE CIXRHM C© & 22 W EEREE TH
S>Th, B FORAPIEEBERMIERH D Z ENH LN, BBRIEEDO S L5 AL
~LTz,

55 I, RUEA R D ILHREN 4 #HIC BT 2 EEOEEE I RICHEL TRV, FE
BRERBE FOA2 6 FAERICENTS DR & Tl L1382 5 DRIRTZV] IREE
DPIFAET D 2 L B MAHIREIC L VST Lz, £72 TRIRTARVY KRB, 2XIRET
I DOFEEZARAL TE RV AR RIE S R, T2, B RS TRIRTRV REEE
BT H0iE, BBIEENEHTHLZ EEW LN L, £, BEESCHRBUR, %
TTRE, FARE L Vo 7o DERICK L Th, ABBIREIC K D5l FTRETH 5 2 & ZftatiIi
B 520 LTz, A O0HEEORBUEICABIRE (PRE) 2l 72E A, [TRRT2
SHEONEICAS ZE L 5B NTT 2PN TSR TH H-Z T ANLRARN] &
WIONEFRA DTz, 202 Enb, [RRTRY R, Eo ERZRL] 2525
BRUCE BT REBETHD Z RIS N, FAMGIREIL, TR T RS T
WAENRD D Z L0, REMRBEITHOFEE D E 2 EE< b 2 EovRS i, BEBIEE L
ks, BRBEFHEATEIORBIE L H N L,

e mETIE, MEAZARL] & UTAIERRICAER L, AGIREIC L 0 B PEEBREE A
HETEDZEEP LM LI, BRICIE, WBGT 28 25.0°CLL BIC/e DERICEH T 5 2
T, BBIREICE VBVESRELHETCE LI EEHLMNI L., o, v Y AT v
JERSHTORER PO B RBBHE IR Z MG D T o) L e 2R & LT, AL
T 25.0°C, AF/ATH T 25.0°C, JEJIITiT 26.0°C, #IEEHT24.0°CEBE LT, SHICAFITE
WL, TRIRCA ) 2R8I, SHIcky MRl ZoRBICARD L 97 MEARZRL)
TR0 ZENTENE, BEXRICH RV 252 LW BT LT,

57 E T, AR THLNMERERIE L, RO & L TR LNI-HHRE LT
WEITRoTNDZ LR [RIRTRN] & [EHELTHAR ] OBMROBEEMNLIELRZ &
WERE B EBRE LI a2 T oM ERNH DL bR LT, ETAHBOREEL LT, A4
FECHF DAL R A VT, TEVER R 2 460D 2 IR IR AR A0 & LTS L 72,



Abstract

Reducing energy consumption in the building sector is an urgent issue, and the performance of
buildings and equipment is being improved to meet this challenge. People’s lifestyle has a significant
impact on reducing energy consumption; some people tend to use energy conservatively. While such a
lifestyle may lead to reduced energy consumption, it also poses health hazards risk, such as heatstroke
and heat shock. People should be able to adjust their environment appropriately while achieving a
thermally "not-uncomfortable" state.

In this study, "adaptive lifestyle" is defined as a series of processes in which humans recognize a state
of "not-uncomfortable" and create this state through their environmental adjustment behavior. Based on
this definition, it was hypothesized that cognitive temperature is utilized by humans to recognize the
"not-uncomfortable" state and realize an "adaptive lifestyle.” Therefore, this study aimed to demonstrate
the usefulness of cognitive temperature and propose a method of utilization cognitive temperature in an
"Adaptive Lifestyle.”

In Chapter 2, a systematic review was conducted to demonstrate the characteristics and usefulness of
cognitive temperature. In this study, cognitive temperature is defined as human cognitive information
about the thermal environment to which humans are exposed, and is the psychological temperature at
which humans respond to the simple question, “What temperature do you feel now?” Moreover, a
systematic organization of the characteristics and issues related to cognitive temperature was conducted.
Consequently, it was determined that cognitive temperature is related not only to physical quantities
such as air temperature and relative humidity, and psychological factors such as thermal comfort and
thermal sensation, but also to factors such as regional differences, "adaptive lifestyle," and
environmental adjustment behavior. Furthermore, evaluating these factors is feasible, hence, revealing
the usefulness of cognitive temperature.

In Chapter 3, a hypothesis was made that a state of "not-uncomfortable" is distinct from
"uncomfortable" and "comfortable" states. The experiments conducted with subjects showed that these
states are separate concepts. Additionally, a relationship was observed in winter where the cognitive
temperature increases significantly as the sense of thermal comfort transitions from "uncomfortable" to
"not-uncomfortable" and then to "comfortable." This suggests that cognitive temperature can be useful

in assessing the state of "not-uncomfortable".



In Chapter 4, in winter, a subject experiment was conducted to investigate heat transfer in relation to
an "adaptive lifestyle". The results revealed that cognitive temperature was significantly higher when
the soles of the feet were warmed locally. This result, together with the results in Chapter 2, enabled to
comprehensively understand the relationship between cognitive temperature and physical quantities.
Furthermore, it was clarified that cognitive temperature is related to human thermal comfort, even in
thermal environments that cannot be evaluated by existing indices such as predicted mean vote and
standard new effective temperature, indicating the further usefulness of cognitive temperature.

In Chapter 5, a survey was conducted on summer residences in four Hokkaido cities with varying
climates. The results of the survey statistically demonstrate the existence of "not-uncomfortable"
conditions that are distinct from both "uncomfortable" and "comfortable" conditions, even in real-life
situations. The results also suggest that the existence of the "not-uncomfortable" state may not be
clarified by the air temperature and that the cognitive temperature is useful for humans to recognize the
"not-uncomfortable" state. Further, it was statistically determined that psychological factors, such as
thermal sensation, physical heat feeling, sweating, and acceptability can also be evaluated by cognitive
temperature. When the cognitive temperatures (median) were rearranged in the order of occurrence of

nn

each psychological quantity, the following order was obtained: "not-uncomfortable," "physical heat

nn nn

feeling," ""hot" side vote of thermal sensation," "sweating," "uncomfortable," and "unacceptable." This
indicates that the "not-uncomfortable" state can be an indicator to focus on when considering an
"adaptive lifestyle" in summer. The results also show that there are regional differences in the cognitive
temperature at the "not-uncomfortable" state, and that the cognitive temperature increases as the number
of environmental adjustment actions increase.

In Chapter 6, focusing on heat stroke prevention as "adaptive lifestyle," it was clarified that cognitive
temperature can judge heatstroke risk by focusing on the probability of wet-bulb globe temperature is
above 25.0°C. Based on the results of logistic regression analysis, cognitive temperatures of 25.0°C in
Sapporo, 25.0°C in Obihiro, 26.0°C in Asahikawa, and 24.0°C in Kushiro were proposed as triggers for
humans to initiate measures against heat stroke. Moreover, it was determined that during the summer
season, making an "adaptive lifestyle" more "comfortable" based on what was recognized as a "not-
uncomfortable state," could serve as a countermeasure against heatstroke.

In Chapter 7, the study's results are summarized, and the following issues require attention: the

analysis was conducted with a limited number of subjects, and the relationship between "not-



uncomfortable" and "neither uncomfortable nor comfortable" requires clarification. Additionally, it is
necessary to conduct an analysis that takes into account the attributes of the subjects. As a future
prospect, the results obtained in this study were utilized to construct a hypothesis regarding the

"cognitive temperature front that initiates measures against heatstroke."
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VXVEBEIT DABRT — 2 % iz 152

H e WBGT (Z, 2021458 A 9 HEABRIZIE F LTV A28, ZHUEIK 5-3-1 T L72AAAUR
O TIZE, WBGT BIKFLTWD LB HID, Hikm WBGT (X, ALIR &
T 31°C%H ek LT\ 5, WBGT 2% 31.0°CEL Ric7e b & Tk Splrsnsg, £,
OMRETHEZER 2R TH 2 IHEEICB N T, BVED Y 27 BEWZ LR EhT,

Fio, MEZITRo72 2021 41X, ALHEEICE T 2 BPEREIEE SR b L o Tz,
TEBAIT CIIARENF IR B OB ER SR BT DO LD AR SN TN D T2 O-BENLETH D,
A5 WBGT 23 < Zedud, BAvER s B B b NI 2l mn s b s,
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4 6-2-2 127 > — MEIERFD WBGT 77, 7238, AEAKEEp % 0.05 & & D T Kruskal-
Wallis fR7E #1772\, A EAKUEN p<0.05 L7225 Z L 2R LIRS, AEAKHEDp % 0.05 & 7E
T L 7= Steel-Dwass 1512 & 5 ZH HERE OFE R b OFE TR,

FIAMFETIZ, WBGT 2 TR L7223 TR L (X&),

WBGT = 0.7T, + 0.3T, (2-3)

Z I T, TR HBERREC). T3/ m—7RE[PCI Th 5,

T v — REEEEO WBGT 1L, FRAENSETOET T 25.0°C LLETH 0 | [BIZED1HLL
ERBAFEEREO %) Pl ETh o7z,

T — NEEREO e WBGT (&, FLIRTT & HPLTC 31.0°C LA RIS b . BAPEfERREE
PEROFFICD D, ZDZ Lnb, EROSHT & RIS, DAEICE VTR 21k
WETHEFIED Y A7 NEWZ EMRRSNTZ, 72 WBGT IZFLIRTT ORI LD &
AEIZEWNR, Ziux, 7o — MNalEREOZEKIRE - /MU 7 v — 7R EEDFLIR T D 5 238
KHEBABICEWIENEELTNDLLEZLND (K 534 /6K 5-3-6 2D
e

40
35
O'(_)I 30 T T -— —5XE |
25 Tl |
EB «—25%
Q 20 1
; " —&/ME
15
** x: 48
10 =
RAN S RS N RS
N O A
NI RN

X 6-2-2. 72— kA

m

B WBGT (*:p<0.05, **x:p<0.01)
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X 6-2-3 |12, WBGT (23D < BVHIEMEIRIE & R AEH DS B U7 BE R & OBk 2 7”7,
BRET U — T, BHE TREBES A BB LR L MR A R LD AT, T s
— NEEREOBHIEGREZFE L TH B> TW5, JEEHEDHE LB ERRE L, 42
TOHTD 80%LL ET WBGT (28D < BAHEMRRE L 0 KW L~ THESATERY .
b EER L, BVEERE 28/ Nl LT, Zhud, BEERFZEORER 167169 L [Ek
DM TH -T2, ZDOZENnB, b ELBEFIEEREE 2 E TE 2 HIEOLIEMENL D
THER SN, BVIEMERE 2 YIRS TS5 2 & T, BHETHOODOEFED MEHR
L) e FHLMMTRI ZENFREICRD EEZ DD, &I CURTIE, AGIREN
BRSO E A DA S 0N D,

IR (N=187) A (N=83)
R
R EEER 2 5 2
T 4 15 33
g‘ SEE 12 11 18 5 3
2
15 RIEAL 60 49 8 + 436 (26 3
.E_ A
:(( )T (N=91) g™ (N=139)
g fEhR 2
ﬁ REER 1 1
g 102 34 3
B 3-(15 & 32 -5
@R L 134 (5 3 4 60 26 1
S o P
@ & @ %
WBGTICE D K AR EGIRE

[ 6-2-3. WBGT [CE DK RFERBMREL BEELNBEL-BRIDERRENOER
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o BAEMIRICHEH LIERZ 2 LD OMIGIRE O

6-3. BRREICKIBDERREDHE
-1, RePERREL TRERTHL] OB

AARERRFRITL D L, WBGT 28 25°C K ChIuT, —MICEVIE DO fERMEIHRn &
LCTW5 ™, ZZ CTAMZETIEZ, WBGT IS AR ERLMEZ EELLT
(WBGT<25°C) | & [#5kll = (WBGT=25°C) ) 2/ CoMrd b, £iz, EELLT - %
LA L & BED B 5 DB E A A U BAEBREE O E IR LT, WBGTIZHD < BAPE
FERREE L DR EH LN L EYNCHE AT ENE T 5, 22 CTET. AFETERHL
TWD IRITRY] 2 ELRAREEEEUT - Sl L L oRERENLNZT D, 20
Telz, AEAKME D & 0.05 EEDT- PRE LR EIT IR o7, BONTRERE R 6-3-1
ZRT,

W BE ORISR, A TORT CTHRAPIE & FEELLT « Sl b & OMITITEEN RO itz
(p<0.01, V>0.25'9)), FFKADITOMR, RTORTIZIHBNT, EELLT (WBGT<25°C)
D& ET TR REOEEN, Ll E (WBGT=25°C) @& X TR BHEOFEIEH
E (p<0.01), LU TRIRTARV BEE, #IAH BRI Lo L 2 ICHESE DA R
@< 72508 (p<0.01), LR - )T - I T CIXAEENRO LT, EELF -
LA BT TARRTARV ] OREESGICENRNT VRSN, ZhiE, TRRETARV) R
REZS TR R0 M) K0 S IRWEPADIRE® CHRBET O ARELRH LD EEZBND,
ZOZENDL, RETE IRRTRV) TiER TRk ICER LTOE{T/2o72,

& 6-3-1. TFRRTAEL] EEBEUT - ERLUEDOBE R

WBGT WBGT WIIHEDIRE
[ S %
#h RA R <25C =25C (FER BRI V)
om 36 (+) 33 (-)
LSS RIRTHL 31 (n.s.) 41 (n.s.) cr mpTO\(j(_)z) 296
Tk 7 (—) 39 (+) amers
i 28 (+) 7 (=)
WA TRTAEL 12 (=) 26 (+) Crampeig.\c;?g) 578
IR 0 (=) 10 (+) e
s 28 (+) 3 (—)
ejm ARTAEw 10 (ns) 21 (ns) Cra peig.sgg) 758
Tk 0 (—) 30 (+) " .
wE 30 (+) 9 (=)
figg™  ARTAL 34 (ns) 37 (ns.) Cr mpiosgé 426
ik 5 (—) 26 (+) amers

XEEDH  ARICZWV (H). ARICDRW (-). 2480 (ns)

161



6w BUERRICHE R LIER 272 L= OFEIRE OTE

6-3-2. RhEGKE S DEEDORMRKR

WBGT (23S EBUT « il b e DHEORBROA T, AEK%Ep % 0.05 L EDT

Fhii L7z > REDRER & 7 7 A — /L OHEEURE V 2O M 5, 7ok 0B, KT
EN~EL5THRN & [RRBN~ETHEW] ORI 2T THON LT,
ToRAPIEIT R 6-3-1 THMEZATR>TWDHA, [RR) & IRIRTR - i) o 2 FE25
JT, BESTEITRoT,

CHREDTERE 7 7 A=V OHEEMREE V 2R — UK 6-3-2 17T, WBGT IZHSEE
LIF « Bl b & A - FeBR - (REVEIT 2 TOMHTTp<0.01 720 | ZNENOMIC
FBEN D 5, Tabb, B E (WBGT=25°C) DL &, b MIFENTOBSLHA
JFFRDE S, SHITIIANRITE T DEIEG08, EELLT (WBGT<25°C) D& & kv b@m< i
5T EBPLNI o, Fio, PRARPUE - FFRK - (KEURD 7 T A — L OEBIRE V134
TOWHTO2UETHY, BEDRS bR TE I,

—J . KIREIE, FLIRTT T 7 A — L OMBMRE V<025 & 720 BREARVL S 1TE 2T
F 7T Tp>0.05 & 72 0 BIENRD bR o To, FITEIL. &2 TOHH THEZEN R
HITZA (p<0.01), ALERTTTZ 7 A —/LOEBHREL V<0.25 & 720 Bh#EO5E S L8O HivT,
FIRRICRFA 1L, 2 TORTTHRENRD L)Y (AT @ p<0.05, ALIEHT - JiJIl -
FIEET : p<0.01), FLIRTH & HYIATH T2 7 A —/LOEBIRE V<0.25 L7220 BHE O S 13378
bivieirolc, EBEEDNEBRT LIEEMGRE L, JIT THREENRO bNRhoTo,

T X, PRARPUE - B - RBURLISAODBEEL, AT LD WA p>0.05
V<025 L7220 BVPEGRE L OBBOFESZEDRSICIEL2E R HDH, ZhbD I &
I Wi EORIEE BMESCREFEITEOREL EZX DD, AR - FeF K - (REUK
AT - BHEEOREIN NS < BHERIRE & BET 5 0B THD ZENEZ HILD,

Z ZTURETIZ, OWBGTIZHES MEBM R « MERELE) & LEETH 2 QMRANR
B, OFEFZHK, OFBEO 4B Z AW O E1T72 9,
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BAERHRICE B LT B4 2722 LD 7= OAEEIR JE 1%

& 6-3-2. BERKRESOEEDRER
ALIE L)
WBGT WBGT plEE LU WBGT WBGT plEE LU
<25°C 225C U5 Xx—)LDOERRHEYV | <25C  225T 75 X—ILDOEBEFREY

MR R RE DRV - ARTARW| 67 74 p<0.001 39 33 p=0.001
S 7 39 EEFHV=0.284 0 10 EEAFRHV=0.355

w=Em BN~ EBL5THARW 53 49 p<0.001 37 16 p<0.001
ST PR~ ETHEEW 21 64 EEAFRHV=0.278 3 27 EEAFRHV=0.575

. R EBLAV 52 43 p<0.001 32 10 p<0.001
TR DR~ ETERSERLD 22 70 EEFHV=0.315 7 33 EEFRHV=0.587

PN PR~ETHERRERL S 37776 /p;/o/p/'}g % 4 19 p<0.001
SHmEBLAL 37 37/ HRERKV=0173" 35 24 ERIRERV=0.377

55T FEDMVT WAL 62770 ~p=0.001 35 22 p<0.001
FaEHMVWTWS 12 A3 EERRV=0234" 4 21 EEFRHV=0.419
wag ZOAMONG S it s o s s
ZIFANS NN 5 25 BEARHV=0.205~ v 7 BERKV=0231

#hE  BEALL - EE 72 2 p<0.001 40 37 p=0.0142
BRE LW - BRELA - Bk 87 26 EEAFRHV=0.278 0 6 EEFRHV=0.269

B $)IB&T
WBGT WBGT pfas £ U WBGT WBGT plEs £ U
<25°C  225C U5 *x—)VOEERHEYV | <25C  225T 75 X—ILOEBEFREY

R e RiE (DHRV) - FRTAW | 38 24 p<0.001 63 46 p<0.001
TR 0 30 EEFHV=0.584 3 26 EEFRHV=0.387

wEm EW~EBE5THAW 33 14 p<0.001 57 16 p<0.001
ST R~ ETHEW 5 40 ERFRHV=0.6 9 56 EREFRHV=0.642

. BIEBLAL 26 6 p<0.001 53 14 p<0.001
TR DR~ ETERIERLD 12 48 EEFRHV=0.592 12 56 EEFHV=0.615

N Pe~ETHETRERL S 17 10 p=0.007 29 33 p=0706
SRR memUaL 21 44 ERREV=0.284 38 38 ERRHY=0.032

TR FAEDWT LA 33 22 p<0.001 56 35 p<0.001
T OFEAVNTLS 5 32 EEFRHV=0.463 9 37 BEFRHV=0.397

—_— FIFANONB 38 34 p<0.001 63 58 p=0.001
ZFANLhRWN 0 20 ERARHV=0.442 1 13 EEARHV=0.274

R BERZL - EE 38 37 p<0.001 64 64 p=0.148
ERE B - BRELWN - BR 0 16 ERARHV=0.391 3 8 ERREV=0123

[ ]:p>0.05 #HRIES 54— DEBFREV<0.25
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6-3-3. AR T4 v EIFBITOKER

AIE TR bz, OWBGT=25°C L7085 MEHLLESR ], QPRAPRET AR LT
5 RG] QEZMT [O0BW) 06 TETHE W) ERET S [Bfmts
OFBET RS ER U D) D TETHRAIZKU D) EHET D TABUKH SR
D 4 DODOFEMFIZER LTOITEITR 5, RFRETE. Oro@% BIEHK, %R
MBIREZ ZNEMIAERE Licn A7 ¢y 7 ElRathalns 2L b L, v 27
« v Z AT L 02 EFERIER 6-1 TH 2.,

Al
—
s

m

1

T 1+ e-(atbD) 6-1)

ZZT, PO @O, TIXZERIREPCIE 2 ITBBIRECCL, e 13X A ETHTH
Do al bR THY , HAEICL VRO, K6-11%, TOEFITISCT, PR 72<
0 (ZIEVMENASIRY 722 < 1T ITEVMEIZIR T 28803 & 0 | 5 2 FAEMRITHIST 5 2E50R
BE e AEIRE A RO D EMTX D, T, B URT 4 v Z EUFONTCIL, W, R
50%% B L LT D 72 1990 REFFETIZON H@DFAEME 50% 2L LTotra1T
ol

IRBARM T, BTEEREOHEICH L CAEBEENEH TEZ 2005 LTS 2
EERAMELTWD, FAHEIR, ERUBE F2IEBERENMOEED & & ZORIE

AREMNELS 2D EEZABND, ZDT2D, O E@DRAERMERD 50%I278 %5 & & DZER
REE L MBIREZ B LT, EHONEVIERWIREIZR DN E2MRET 5, Zhickb, e b

RN C & D AR MBIR B AN ZE IR & [RIBRIC, BARIEfGIRE 2 I E FTRED N DB RN TE 5
EEZT,

RYAT 4 7 ERGHIC L DA SR ZEIRRICOWT, AR & ERIRE OB
[EUFET L DY TIXE Y 2K 54T 5 Nagelkerke DEERIRERE R, 0P AT 4 v 7 [H]
JROFIC LD TRIL 727 — 2 OB 5 bBREZ EL PHITE 27— 2 HOEETH D
IEfRER, B OMFHE T VO B S & T 2720 ORERETH D AIC (RILEHE

#i¥E (Akaike's Information Criterion)) @ 3 2% W TRHREHIR ST 21T/ - 7=,
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(1) BRUULERICHT D uPRT 4 v 7 BRSH

ERLLERITET 20 VAT 4 v 7 BT OREREZRN—VH 6-3-1 12, TOFEMEZ IR
N—UF 6-3-3 10T

22 & W2 R 7 v id, B ERB R AR TOMHT T 09 L EL k& BT
FEVRRV, FEEMEIT, 2TOWTHTH 95% THY | ERREDOLTIRETITE
HIE L TV, 24T WBGT OFEEITMEEZR IR ERIREE 2 28 KR & FRRHRE S FHR L T
WAHTZHEEZ BND,

— 5T BRI A FW T2 BRE TV OB ERBR X, HIATAY0.77, JB)IIHiIAY 0.76,
A 0.61 THY | IR EV, —F . LI ORBGIREEZ H W 2358 ORFET L
(T, BERIRERE R2 2% 0.18 TH Y | il & it L CTET AR +3IC@E Ligvy, 24
I, EEFEROHERNC, =7 2 AEHOF ML W o I BREFIHEEATEN OB A MR L CTHOHr L T
WRWZ LR EDOEELZZ LIS, BBIREAEHWEEYFE T L OEMEIT, FLIERT N
69.0%. AIATHIAS 88.0%, JEIITHAY 90.2%, $EETHiAS 84.3% Tdo . AT « MBI - SIETH
TIXZERIRSE & FRRE O EMRMME LTV D,

[FET LD AIC 1T, FBIRFE & Z2RIEEDOZ U OV T, ALIRHIZY 226.68 & 40.96,
HIRTHAY 47.91 & 21,75, JBJITHAS 52.11 & 24.31, #I#ETTHAY 109.54 & 26.81 TH Y | 2 TOH
T CEKED T PEBIRE LY b/hE < eolz, AIC 1XF DOMER/NS WIENFET LD FFH
FAXHIZ RWEYRET VBT 2 2 N TE 5720, Bl ERICxT 20027 1 v
BT TIEAEKIRE 2 W R REWERET AN GELND LEX HILD, Lo LETERO

=5

IF

L0, Bl ERORILE 7D WBGT OEMICERIREZ HWTWD T2, EXIRE L
HAOWTEEIRET VOY TLEVNREL RDIOIIYARLEEZ NS, — T, BBIREIX
WBGT OHEHUZHNTW WS FBBRIEEEIC L DR T Wi, ALIRTTLAA o 3 EiTiz s
T, 22 & RIFREE IS WBGT (D SERLL ERZHERR TH D Z ENP LN -
oo TOZ NG, AMBREITE R, EROHEICH L TERATE 5 Z ERRB ST,
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1.0

© o o
N > O
X ( J
A
0--' Q‘
2 2

/ A // :i
6,0 ¢

0 Lememipesilincia o—A-b-b-0-0-4
16 18 20 22 24 26 28 30 323436 16 18 20 22 24 26 28 30 32 34 36
BREE [C] ZRUEE [C]
® tigm _A_wEm MW _MBiE ¢ ST

6-3-1. EMULRICHT SO T4 v 7 EIRSITOFER

& 6-3-3. EMLULRIZHTH5ACRT 1 v I EIRSTOFERER

61D .
Ll Lk : ] R2* AIC  Ef#k  pis
a

ZSIEE  -200.12  7.58 0.92 40.96 95.7%  p<0.001
FLIR™

MgBEE  -7.71 0.31 0.18 226.68 69.0% p<0.001

TSEE  -161.94 6.17 0.92 21.75 95.2%  p<0.001
LUNG

BIgRE  -30.32 1.21 0.77 47.91 88.0% p<0.001

EEE -104.89 4.05 0.91 24.31 94.6% p<0.001
MBI

BIRBEE  -43.13 1.67 0.76 52.11 90.2%  p<0.001

ZSIBRE  -19093 7.47 0.94 26.81 95.7%  p<0.001
&

MIRBEE  -24.21 1.00 0.61 109.54  84.3% p<0.001

X Nagelkerke DBFLURE L R?
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(2) RIRBERIZHT I uPRT 4 v 7 BIRSHT

AR ERIIHT D0 VAT 4 v 7 ARG ORERZIR_—V K 6-3-2 (2, TOREMZ K
N UH 6-3-4 1TRT,

ZERARE & IO T2 [BURE 7 L OB ERS R2 &, FLIRTTAY 0.25, #ATIAY 0.53, MBI
128047, $IEEH230.19 TH Y . FLIRHT LHIHTTUH TITE VW RRVELIFF ARV, — 5T
SRR, ALIR 23 81.8%. H7 AT AN 91.6%., JEJITHiIAS 76.1%., #EE TS 77.9%TH Y . =T
DT 75% LU L ThH o7z,

ARG 2 I 2 [l 7 /L OB E R AR R 13, FLIR TS 047, #FIRTH2S 0.65. JE)II
123 0.69, #IEETH7250.56 TH Y, ETOMHT TAHEKIREZHNZEIRET L LY HRE U,

£, BBRIBEEZ MW RIRE T L OEMFIL, ALIRTD 85.0%. HIATAY 92.8%. JE)II
175 89.1%. FIEE AN 85.0% T V) . FLIREFRE R? & [AIARIC AT O TR 2 v
TEIRFET LR B,

EHICEIFET VO AICIE, FBEIRE L ZZKIREOZNEIUT DN T, ALIEHI2S 141.62 &
177.93, #IAT2S 30.72 & 38.40, BJIITi7AS 56.86 & 82.82, #IHKiins 84.24 & 127.46 TH Y |
ETOWHT CHRBIREDO T NZERIRE LY /&L ol

INHDZENSL, REBHERICHTIEZ AT 4 v 7 EIRSHCiE, BEIEEZ v
FREWEIFET ARG LND Z ERHOMNNI o7z, ZHUE, FSETHONMEEREF
BLRWERTH D, Zods, RARAERLE IRETR - ] BEREERORBGEYRS 5,
ZDTOAMFETER L TWD TRRTRV] Z2FRIT 2B 6 ABGRIRE D5 23 22500
LV BRWVEIFET ANELIND Z & BRI T,
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PN

Ly WCRCRCR &

0.0
16 18 20 22 24 26 28 30 32 3436 16 18 20 22 24 26 28 30 32 34 36

ZxmE [C]

BERE [C]

® Mg _A_FEH
6-3-2. FPRBEECHTIADRT 1 v I EIRSTOER

& 6-3-4. TREEFEXRIZHTHIADRT 1 v I ERSTOFERER

. TBJIITH

_* gl

X 6-1D .
TIREAEE b R2* AIC IEfR=E p 18
a

EIURE  -14.74 0.49 0.25 177.93 81.8% p<0.001
FLIR

BIFRE  -20.34 0.71 0.47 141.62 85.0% p<0.001

TURE  -25.58 0.83 0.53 38.40 91.6% p<0.001
wILTH

BIFRE  -33.01 1.09 0.65 30.72 92.8% p<0.001

TURE  -23.36 0.83 0.47 82.82 76.1%  p<0.001
BT

BIERE  -39.31 1.42 0.69 56.86 89.1% p<0.001

EURE -12.56 0.43 0.19 127.46 77.9% p<0.001
B

BIFRE  -29.23 1.09 0.56 84.24 85.0% p<0.001

X Nagelkerke DBFLURE L R?
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(3) BRHERIIHTIuIRT 4 v 7 BERSHT

ERHERITST D0 VAT 4 v 7 ARG ORERZIRR— VK 6-3-3 (2, TOREMAZ K
N—UH 6-3-5 107,

ZERAREE Z2 W T2 [ 7 L OB E AR EL R? 13, ALIRT2S 030, HFIRTHIAY 0.54, JE)I]
125 0.38, FIFETH20.53 THY . FLIRHT L E)IHTH TITE VARV EIFFE ARV, F2IE
fiesRid, AL 2% 67.9%, HFIRTAS 83.1%, JE)ITHAS 75.0%, SIEEHT23 77.9% TH v . FLRH
DEMEIMLO 3HHT LY B,

— 75T AR & AW BYRE T L OB ERE R X, ALIRTTAY 0.50, HFIRTAN 0.61,
JBJNTHAS 0.55, #IE&HiA30.73 TH Y . £2TOMTT CEKIREZ AW ZERET VLD HRE
W,

£, BBRIREEZ MW RIRE T L OEMFIE, AT 75.9%. HIATAY 84.3%, i)l
M8 77.2%. $IEETAS 89.3% T v . HHLDLELREL R? & RIARIZ AT OB TAERIRE 2 v
EEIFET L LD B,

S HICEIFET LD AICIE, FMBIRE & ZZRIREDZ N EITOWT, FLIRHTAY 173.60 &
214.66, H5IATAS 63.26 & 71.25, fEJIIHIZ3 83.12 & 100.53, #IHE A% 84.18 & 12488 TH V) |
A TOHTT CTRBIREDO T NZERIRE LY b/ha< kol

INHOZENDL, RERERLFERRIC, BRRERIIHT DR RT 1 v 7 BIRSHTT
T, BBIREEZ AW R ROERET APELND ZERHALMNI o7, ZhiE, & 5
BETHONIHERETELRWERTH D,
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1.0
0.8
4o 0.6
S
£ 04
il
A
0.2
0.0 =¢¢eenin g T S AT
16 18 20 22 24 26 28 30 32 3436 16 18 20 22 24 26 28 30 32 34 36
BIFEE [C] TRURE [C]
_® AR A _HEm B RBITm _* $IEET
6-3-3. BMBERCHNTIOSRT (v o ERMFOER
% 6-3-5. BHBERCHTIOSRT (v o ERMTORERM
= 6-1 0 .
FEEES ” ] R2 X AIC EfEsE o {8
a
EREE -14.85 0.54 0.30 214.66 67.9% p<0.001
g
BIREE -19.93 0.75 0.50 173.60 75.9% p<0.001
TEE -21.01 0.76 0.54 71.25 83.1% p<0.001
AT
BIREE -19.16 0.71 0.61 63.26 84.3% p<0.001
EREE -16.17 0.61 0.38 100.53 75.0% p<0.001
18117
BIREE -23.03 0.87 0.55 83.12 77.2% p<0.001
EREE -24.21 0.94 0.53 124.88 77.9% p<0.001
ST
BIREE -34.16 1.39 0.73 84.18 89.3% p<0.001

X Nagelkerke DBFLURE L R?
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(4) BBBRHERIIT IRV RT £ v 7 BRI

RBVEH RIS r VAT v 7RG ORE R 2 IR~— VM 6-3-4 (2, ZDFEM%Z
WAR—TF 6-3-6 ITRT,

22 2 I T2 [FR 7 L OB ERR S R? 13, ALY 032, #)ATi2Y 0.46. fE)II
125040, FIFETHAY 049 TH Y | RNPRHAERSOFEARERL KT 5 & BRICY TITE V2
RBWEIEE 220, FEMRIE, FLIRTA 70.6%, HIATA 80.7%. JBJITHA 79.3%, #
BTN 78.6% Td> ¥ . ALIRTT O IEMRMA M 3 EH L 0 AL,

— 75T, ABBRIRE Z AW BYRE T L OB ERE R, ALIRTTAY 0.42, HFIRTHAS 0.54,
JBINTAS 0.47, SIEEHA30.64 THY . RTOMTT CEKIREZAWZERET VLD HRE
W,

Fio, BBRIEE A HWZEIRE T AV OEMET, FLIRTD 73.3%, w)ATind 86.7%. i)l
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