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A review of the literature on issues and support strategies
for working caregivers of older adults at home

Tabuchi YASUKOY

Abstract

BACKGROUND : Balancing employment and family caregiving is a major challenge, and the number of workers
leaving or changing jobs due to caregiving has increased with population aging. Although the Child Care and Family
Care Leave Act was established to support work-care balance, current utilization remains limited, suggesting
difficulties in accessibility and usability. Leaving work for caregiving causes labor loss, economic insecurity, and social
isolation. Achieving a sustainable balance between work and caregiving is therefore an urgent issue. OBJECTIVE:
This study aimed to clarify the current situation, challenges, and directions for support among employed family
caregivers providing home-based care for older adults, to obtain fundamental data for developing support systems.
METHODS : A literature review was conducted using Ichushi-Web, PubMed, and JDream II . Inclusion criteria were
(1) employed family caregivers providing home care for older adults, (2) daily caregiving regardless of cohabitation,
and (3) original articles in Japanese or English published between 2010 and 2024. Studies from countries with
different long-term care systems were excluded. RESULTS : Increasing caregiving demands reduced caregivers’
personal and sleep time, heightening burden. Burden reduction required long-term care services, family and
community support, and time away from caregiving. Gender differences were evident: men showed psychological
resistance, while women faced resignation and financial strain. Cases at risk of social isolation needed individualized
support. CONCLUSION : Reducing caregiver burden requires the use of long-term care services, family cooperation,
community support, and workplace cultures that enable caregiving leave and individualized interventions.

Keywords : Family, Family caregivers, Caregiver resignation, Work-life balance
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Development and validation of the competitive social support
scale and the educational social support scale by sports coaches:
for junior high school extracurricular sports club teachers

Daisuke MATSUMOTO?, Tkue HAMAGUCHI?', Takaaki MIYAKE®', Shuya HIGA *’

Abstract

BACKGROUND : The mental health of junior high school teachers has been steadily deteriorating. One of the
contributing factors is their responsibility for supervising extracurricular sports activities, highlighting the need for
social support (SS) from external sports coaches. PURPOSE : This study focused on junior high school teachers who
supervise extracurricular sports clubs and receive SS from sports coaches. The aim was to develop and examine the
reliability and validity “Competitive SS Scale” and “Educational SS Scale” by sports coaches. METHODS : In October
2024, a web-based survey was conducted with 172 junior high school sports club advisors. First, using factor analysis
to assess factorial validity. Convergent and discriminant validity were evaluated by calculating correlations between
the new scales and the “Short Version of the Workplace Social Support Scale.” Concurrent validity was assessed by
examining correlations with the “S-WHO-5-]" and “Tkigai-9” scales. To verify reliability, Cronbach’s alpha coefficients
and I-T correlations were calculated. RESULTS : In terms of factor validity, both the Competitive SS Scale and
The Educational SS Scale were composed of instrumental, emotional, and informational support. Convergent validity
and Discriminant validity confirmed significant correlations between all subscales of the new scales and validated
scale. Concomitant validity showed weak or moderate for all subscale scores of the new scales and the “S-WHO-5-]"
(r = 0.198-0.363) and the “Ikigai-9” (r =0.269-0.415) . Reliability tests showed good values for both Cronbach’s alpha
coefficient (a = 0.751-0.891) and I-T correlation (r = 0.567-0.816) . CONCLUSION : Some concerns remain regarding
the discriminant validity of certain subscales—particularly “instrumental support” and “emotional support”—the scale
can nonetheless be considered a practical and applicable assessment tool for use in educational settings.

Keywords : Mental health, Transition of extracurricular sports activities to the community, Junior high school
teachers, Sports environment
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ELMENLZRETHY, BEMEEZLEDHERINT
Wb, AIFETIZ. TOREE AR VIHLEEDSS % il
ET LDz, B, EEMYR— N [15H
B R — b LSRR — M O 3K 6 HARH %25,
FNHOEMIIH L T4-9 HOEE, FEEZIR) BT
FFETAHENICHRL. [5. & ThHo/z]-T1. 13L&
AEGPoI I OSHETEREZ 1-5 HEL. ThEh
OTMRESEZHEN L2,

5) S-WHO5-J

AR BT % Bl B # 2 UV O BEAE Y2 4 M &
3 %7212, WHO-5 il HeRAE M ™ (Simplified
Japanese version of WHO-Five Well-being Index: LT
SWHO5-] &9 5) % w7z,

S-WHO-5-] DfF 1k & 45 L U, SS & DRE I
DVTIFRIHIERP IC L > THEINTVWDL I END
SWHO-5-J &M L7z HEBUIZISTH V. [ZZ 2:HH ]
WZOWTAHETHREZ0-3 8L, bHHOAR EE
B L7z, MAEMIZILHETHY) ., BEITEWITERHHL
RFEIREVRIFTHE I LR LTV 5D,

6) Tkigai-9

[SWHOS-J] FRRICAREEIZ BT 5 BB L 10
BEFFRIZ Y1 2 T3 A 720, 31302 DSBS L2
ENVNVEBRE (Ikigai-9) # W (LU, Ikigai-9 &9
5)o HEDOCERIE [BUROER - NI B EKE) -
HEMKE L, RENOREBRIY - BEMEE, B XU,
& & OBRIZBIT 2 B OHFEOEROE ENRLHD 5
B ESN2E#RTHH | LBIENIER SN DY, AT
WFFEIC BT /NE DS 12, A DA E AR IR,
BELME ., KADPOLDOSSPEE L T2 el
THEY, AR 34 &0 B & O j
HEIZOWTERLTWSD, INHDZ &5, Tkigai-9
ARMATAZEE L CORBRESPVEBRLETY
LFEHIREE CE X VERL) 2IE ST 5 9HHE THER S 1L
TBY., FEEEZLUELMHER SN TN L, BRI L
Tl5. LTHHTIEFER]-T1. BEAEHTIESL R
W] o EEERSD, SR TEEE1-bHE L.
SHHOARIEZHE L L7z BIFMIZ4HTHY ., B
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DEEEEEDR VDN L ZERT b,

4. DWAE

F9°. P SSREI8HE., #ESSREIHHIZOW
TR - KIEZEW L 720 RFEIZODWTIE, F
Wl OBHFEE T W R/ME (1 5) 2 TR 728546
RIFIRIL, FEIRERFEZ E L CRAME (58) &
BBRIHEELT AR L, ZOHEBIEIRNTLZE
L7 T, RTFZUMERET 5720, BRUA
T (B A% LN 28 7a~y 7 A[ER) 2170,
BRERF 5L o THRESNZRFET VK LT

REF I 21T o720 HRBHNERFFIICBITHET
NVOBAEEE, AT 0RO H L E B FE 2 T, GFI
EAGFTIF LIV E B AR B CHIOH 5 ET IV
EHIFT L. RMSEAIZ0.05 LT THAUTEL . 0.1 T
HITET VDT =5 DB TIEE ) 2 EHr§ 52
Ll L7ze DORMZLMEIIARE L BAORETSH S [T
W B BEMESS RE ] & 0% K7z, MR
OMFEEOHZE L Tr =0.10 L L1Z55WAHEE. » =0.30
VLR REEOME, 7 =0.50 L EIZEWHETH L& L
729 SRR, B S SS RO T A R EE
OB % KD/, B SSRIEO TR RIER. #ESSR
FEOTMRER., SiESSRELHESSRED TR E
M. B #0H SS R & [T BT 2 JAEh SS REE |
A R JE M @ Heterotrait-Monotrait ratio (UL F. HTMT
L3 5) IARREML72e HTMT X, 7 AR &M O 1H
BRLoMEOFIE L, F—EEMaNOEEB RO
BOFEDILEIZIEDOWTHEBEINLGI/IETH ), it
% @ Fornell-Larcker 2: #\2 [Tb X T, S RIHY 24D R
W% EVIRE TR A 2 EAFEIWITRENTVE Y,
HTMT £%0.90 i CH v, HEit A F IR 24
DREDLND LR EN D, PRAFE LI D WTIEAR
RJg & [S-WHO-5-J]. [Tkigai-9] & DAHE % K720 Hev
T AREOREFEMEEHS 123 % 72012 Cronbach @ a
2% L U Ttem-Total AR (LLF  LTHIES L §2) 2 & H
U720 a REOIIMIIIATHIZ £ 5£120.70 L LT
HIUIREOEEME: (W) PHRES b L L7z,

7 — % OEFF HBGH, WRNE T8, AR,
M I E 213 IBM SPSS Statistics (Ver. 29), fEFEAYA
FHTIZIE IBM SPSS AMOS (Ver. 29) & Fiva72,

5. RIEMECE

AWFEDFEREIZ & 72> T, Web TS, freeasy & H
W Web LOXCEICTHIZEOME ., NE. g, 7
FANY — DR, HEOEMNICOWTHAL, FED
BONF I L TRMEEZT- 720 BIZEOWMIICFHE

14

BB THoTH, HSOHHEET, WOTHAE
ERETAIENTELIE, 2O L2 L > TRAIZE
T E e L, 7 — 7 BUS R IEE A ERO
BHEOBENS, $XTOF— 21, HAPEEL S
BWEIHICEFEFTIDILL, FEOFEMLICB W TRE - &
B 720 B, REFFRIIRILEREREMIEHEERE SO
AREETEBEIN (HEFEEFES70),

I ##XR
1. BMRSBMEICE T ZERERE OHH

Wr7ES N OAFRBEHEMEIEE LITR L7 FIg4Ei
1245.63+10.925TH h . BUH 1195, KIEA534
Th o7z HAHEHE [RIERE] 27304, [HRIERF L
SHlps1424Cd ) BUE, 1B L T2 BHHEROA
E LT, [HicesEd ) | 201014, [HiBossae L] 371
B Cdh o120 FHAHEMOTFIGFRAEI [S-WHO-5-]
778.04 +3.30 21, [Tkigai-9]1328.99 +7.84 11 CTdh > 720

®1. MIRSMEOEARME EEREREBE

N =172
el Bk 119 (69.2)
i 53 (30.8)
G 20 WA 14 (81)
30 AL 38 (22.1)
40 At 54 (314)
50 AL 42 (244)
60 At 24 (14.0)
SIAEM T 23-65 1% 4563 + 1092
A BEis 128 (74.4)
FH 44 (256)
L HE PRERE 30 (174)
TR E Lok 142 (82.6)
2k D A e 0 81 (47.1)
L 91 (529)
B ER H0 101 (58.7)
%L 71 (41.3)
JEEh I B O 15 E i 123 (715)
FIE 49 (285)
TRIEE T 0 -40 4 1055 * 9.19
Ty g 1-2H 55 (32.0)
(1#AMDH B) 3-4H 60 (34.9)
5HLLE 57 (33.1)
EEE OB L N B L 38 (22.1)
T HT 80 (46.5)
I T L 38 (221)
rHk - BT 8 (4.7)
4[] 8 (4.7)
AR—=VIGEL O AREE 133 (77.3)
B E 39 (22.7)
S-WHO-5-J 0-15 & 804 + 3.30
Ikigai9 T 1-45 5 2899 + 734
n (%)
T I + R
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2. IHESH

PSS NE18IHH ., #HESSRE 18IHH OFIH, #E
iR, BRI EER2ITRT RIFR. IRE %
BLEZ A, HHSSREDHATH S [ 2 f5EEIHE
BB 2 8ihfeE s LK a ), [3 IREEIMRH D
F—2OHE - HAEICETIND ][5 FgEHEPERAI

x2. AR—=VIgBEICL B SS RE. 85 SS REERDOR/RAH

TOWEE (

ESgl i
iowfﬁ#fﬂ%ﬁ W S NT20 ZDT28D

ARESE) (2T - 5 E LTS
v BHISSRIE

DORTF I TR EIH L 3HHZRNT L2 &
L7720 ZNSLAOIEE TIERHR R, KR ITASN
7;3%)“’)7:0

T IhIdH LbHkb HID LAY
Hotz Holz W\ bolr ol
I (5 &) (4 ) (3 1) (2 15) 1 5)
B sE H +EHERAE 7 (%) n (%) n (%) n (%) n (%)
Wik SS R
| {REESHEE e Ex TRL TS 388 = 110 60 (349) 61 (355) 28 (163) 17 (99)  6(35)
2 IREEDTR R EY e EE LTS 406 = 094 65(378) 65(378) 32(186) 7 (41) 37
SIHEENKE O F — 2088 - REICE TS 397 = 111 69 (401) 55(320) 28 (163) 13 (7.6) 7 (41)
HEEEDEB IR - BETHICETAME - BliigEE LT<ns 373 £ 108 47 (273) 61 (355) 40 (233) 18 (105) 6 (35)
5 TEEDERAINCOWES) (K4 - MBERAS) (R - 5% x 389 =115 65 (378) 53(308) 33(192) 12(70) 9(52)
Lf ¢
GEEDF— 2DV VIS LEER LTS 394 =100 57(331) 68(395) 29 (169) 1587  3(17)
7 EL R H L OE~OED ) 2 HFE L T{ND 385 =010 48(27.9) 71 (41.3) 37 (215) 11 (64) 5(29)
SIREEN B R 12D 2 1AFE kAT L TS 353 =105 31(180) 64 (37.2) 51 (297) 18 (105) 8 (47)
9 REED D R OWEEEOHEE ZHLTINS 377 £ 102 43(250) 71 (41.3) 39 (227) 13 (76)  6(35)
10 $EE AREHOHE HEICOWTHEL TS 387 =100 51(297) 70 (407) 32 (186) 16 (93) 3 (1.7)
11 EEEC BN TIREE P L H R L BT AERARZI6NA 387 =103 52(302) 69 (40.1) 34 (198) 11 (64) 6 (35)
12{)&2_2&%%#lt1,<f HEIATH VW & 2 1REE )R 390 =108 61(355) 57 (331) 35(203) 13(76) 6(35)
TLND
13 46EE D B % I BHEROLERLT ) EVERA LTINS 322 =124 25(145) 57 (331) 43 (250) 25 (145) 22 (128)
4 BEED DL 1A OB OWTT K34 2% LT N5 355 = 111 35(203) 63(366) 44 (256) 21 (122) 9 (5.2)
15 FBEED DR IIKEPHERE OB Ry B2 T{ND 351 =119 36(209) 64 (37.2) 37 (215) 21 (122) 14 (81)
16 $EENR B4 2B FEICOWTT AL A% LTS 360 = 1.07 38(221) 61 (355) 46 (267) 21 (122) 6 (35)
17 $EER SR TTHHEOV - VRREVFIOWTHIIL TS 373 106 40 (233) 77 (448) 32 (186) 15(87) 8 (47)
I8 HEEN DRI A RBEEA 2 -2 H 2 TUND 365 = 107 40 (233) 63 (366) 43 (250) 20 (116) 6 (35)
#EH SS K
1 fREEDHTRIY > —RALEIC oW TIREL TS 373 =107 42 (24.2) 72 (419) 34 (198) 9) 741
2 IEEDEEOHETER b T 7K L Th it & LIS 348 =103 26 (151) 64 (37.2) 57 (33.1) (93) 952
LT<ha
3RIEE DR & BT ARIBRA ML T{A 387 =098 48 (279) 74 (430) 35(203) 10 (58  5(29)
4 fREE DR & BT NHIBIRE ML L T 366 = 1.04 40 (233) 60 (349) 51 (297) 1587  6(35)
5 IRELDTREICERETOEERFIREL TS 369 = 105 40 (233) 68 (395) 41 (238) 17 (99)  6(35)
6 TEHH %DKEQEHI_&L BLa3azyr—yarvkboT{Nb 374 =103 41 (238) 73 (424) 37 (215) 15(87) 6 (35)
7RIS BN R S B EBESRN S 387 =100 48(279) 75(436) 33 (192) 10 (58  6(35)
8 THEEDHEOMmPLERATROEE M2 BB L T{NA 381 =104 49 (285) 66 (384) 39 (227) 12(70) 6 (35)
9 FEHDHE~NOE LA H % 0OMERE 59 376 = 100 42 (244) 70 (407) 42 (244) 13 (76)  5(29)
10 H7%7-OMEITT HHE ﬁﬁ%%‘afﬁ%‘ﬂw L5 378 £ 101 42 (244) 76 (442) 35(203) 13 (7.6) 6 (35)
11 $#BEENF — AWﬂwwM—: UM lch 0% 2 2ER% 376 £ 092 33(192) 83(483) 41 (238) 11 (64) 4 (23)
EELTINS
12 BEOEERIREL L BT LN TES 385 =098 45(262) 78 (453) 31 (180) 14 (81)  4(23)
13 BEEN DRI EOERHOBLRHET 2 MG LTS 355 =116 35(203) 71 (41.3) 33 (192) 20 (116) 13 (76)
4 EERH LI EMO NBBROZLR BT 2 HE LTINS 342 = 112 27 (1567) 65(378) 48 (279) 18 (105) 14 (81)
15 $6EE D B R OB I MU T 28 LT D 369 =102 35(203) 76 (442) 40(233) 14 (81) 7 (41)
16 EED DRI ELORT P EELH LTINS 335 =105 28(163) 53(308) 58(337) 17 (99) 16 (9.3)
17 $EE DB %1 EOHE YA TORHIOWTHEL TS 317 £ 125 25 (145) 52 (302) 45 (262) 27 (157) 23 (134)
18 LN BRI EOHEY: - EBIIOWTO/EREH 2 T<NS 310 £ 129 26 (151) 46 (267) 48 (279) 24 (140) 28 (16.3)

N=172

PIEIITE ThHo7z] R TEbEhbdHo7] 4R TELLEDVRR] 3 A,

72 1EELTER

15

[T eholz] 2R.TIBEAE RS
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3. ZAMOME

1) Wz

BASSREZ 15 H (3HH I RHAR R AT S L7z
72BN . BOE SSREL18IH H 2D W THRERIH 7047
1ol b, BEAHMBEOELL BROTREMZ Z M L
72 ETHTFEMED 035 KM TH 2%, —2DHHEIC
0.35 Lo ¥ A S EEA S N ZHBIZERA L.
JE. WF5H 217072, ZORRIEER I3 LSS RE) .

xR 3. AR—VIEEEICLBHHE SS REOEF I

FA(BESSRE) IR L7z BEHLSS REE TR [1TEHm
PAR—FE6HHE, EEMYR— T 1E3HH., [15#
B AR— M IE3THE E o7z BESSRETIE, [1HHK
B AR — M5 HE, EREMTR—MIX5HE, [1§
FEHY R — b T 4IHE & ko7,

Fe Ty PRERIGE T 04T 2 X0 3l S 723HE 2 Fv T

R AT 2 AT > 720 BHISSRIEIZB VT, AICH
U, BERBLUEELSEIC[EENTR-F D1

FHfiTE
AR =V IRBF BT 5 BIRSSRE 1 2 3
T R — b
13 $EBE D & 72 7\ TR BARDSEER M) GV e L TN D 0.967 | -0.309 0.081

{
15 $8EE DB T 72
14 F8EEZEN D %2721
IS $HEEN D 21k A RHEH XA — 2 — 282 T N5D
17 835 B33 7 72
16 J8EE D B T 72

IRERHEAGOHMEHZTINSD
CHEOEMIIOWVTT PNA 2% LTINS 0.660 0.172 0.076

ZHEHONV—=NVREFEDHRIZOVWTHPALTINS 0.598 0.302
B TEIZOVWTT RN AZ LT NS

0.778 | -0.022 0.034

0.631 0314  -0.085
0.096
0.436 0.324 0.064

EEAH A — b

1 /DY kR 2T RLTIND
6 IEEN T —2ADL IS LgEEY LT N5

0.030 0.071
0.135 0.761 0.224

=g

o]

=]

—
|

4 REEHNERL A - BETFHICET 2% - BififeEe LTdb 0.284 0.498 0.093

i A —

9 HEEE DD L7z OIEEE O S ML FL TS
10 $REE GBI OB HRIZOWTHE L TS
BIREAN D72 DHE TR E T XL TIND

0.072 0.058 0.839
0.143 0.210 0.797
0250  -0.155 0.640

HFHHE  BEAag Lk 7o~vy 7 2HEE (N=172)

AT B &#0.350L & R T

x4, AR—VEBEICKDHEE SS REOAFHH

o
._H
2o I
=4
il

AR =V FEHEEE I BT B HESSRE 1 3
TR R — b

10 &% 7-OWEIIN S 2 HE I 2 IHEZ I HEL TIND 0.967 0034  -0.127
L $BEEDNTF —ZANT I I TUPEL BRI H R 0FEZRERLTEEL TIN5 0.846 0091  -0.078

7 HEEF L B 723 R RGBS E N S
9 IR EDIENDE LTS 27z OfliEBl L 59
12 MEOWREZRGELIXESTHZLHTED

0.744 | -0.182 0.230
0.722 0.018 0.161
0.712 0.040 0.085

TR — b

17 $88ED & % 12\ H B OB DAL TOTEIZ OV THE L TN 5 0127 0.898 | -0.199
18 $REHD & % 12 IZH B DS - ERIZOWTOHREH LTINS -0.053 0.889 | -0.110
TREEH OMFREEZHRTIND -0.183 0.758 0.307

14 fREED B 272

[
[
16 $5EH A D % 7212
1z
I3 fREEDH 27212

MEMO NHBEROZLRHT 2 HhE L TNb 0.118 0.493 0.337
HEORROLZALRRETF Z2HE L TN D

0.260 0.396 0.260

EE AR — b

LIREE DRI~ F — AL OV TR L T LD
4 S DR b BT AMIBIAR & M LT <D
B 463 AR R G OB A 4 LT KD

0002  -0.129 0.851
-0.025 0.073 0.764
0.065 0.096 0.751

6 THEHEVEBBOIFEIIE L3I 2= —Yara o TN

0.202

-0.077

0.725

HFHHE - BEALZ Ui Tu~vy 7 2HE (V=172)
KA E0.35 0 k& KT
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HA., [MTEHRYTA— M oO3IHAZEN L., SiHziT-o72 WA= P I2HBZBRI L, ST o728 1 °
#ER x? (17) =18.993. p =0.329, GFI=0.974. AGFI (24) =23.847, p =0.470. GFI=0.969. AGFI = 0.942,
=0.945, RMSEA =0.026 Th -7z (1), HESSRE RMSEA =0.000T® 1)\ i - #HE SSREIL TR TOi#E
HAICKE LU, BERBEUEEEZSEIBELZITo 7 EEARBEOBIEP BRI CTH L Z LhUREnz (M2),
EEMY R — M 1HE, (M50 K- N 2HE, [15

.54
74

Cor )—»{ smttrnlet s L £ TR LT 5

67 a=0.751
FREE NSRS A « FEETICBET 2 Mm%k - Bilifs _
e
HELT<Nhd L —
.88

I DS o - OISR O IR %85 LTS B

A EEBOME A RSOV TR LT LD

.46

72

it
kit Y A — b

.76

A b R DB R B TR LT D

.65
FEE N DRI k2 R A =2 — &2 T<ID

NGRS ARBIREUE, TNTHE p<0.001
(N=172)

63
FHEHE N D 12 T IR TTEIZ DWW T T KA A& LT B
ha R A — b
62
E%ﬁfigfcﬁlﬁﬁ&@w~w%ﬁ%i D EFIZOVTER £2(17)=18.993 p=0.329
GFI=0.974 AGFI=0.945 RMSEA=0.026

K1, AR—VIEEEICKDHERSSRE HRNEFIMER

.52

FEEFE NPT RIC~ T =PRI OV TIREL T D

.83

FEEE DE RIS AR OEEEZHEL T hD

.61

FEEH DRER L BAF e NRIBIRR 2R L T<h D

.78

D727 DIEICKT DEHE T # a fEE PR L T<h D

a=0.891

72
ROME A3 F— DT R T TADE LR b R 1D B 2R R Hs 82
EHELTING PR K — 1

.70
REE OB ~OB LR H 2 - OMifEEL L & 5 a=0.826

.75
FREE R HRTITHBOERH OB 2 lE L T<nd

HH
TEWE YR —

% 2(24)=23.847 p=0.470

GFI=0.969 AGFI=0.942 RMSEA=0.000

SALRH - ARBREE. TRTAHE p<0.001
(N=172)

.36

FREE R BT T B OHS: - ERIZOWTOEHAE#Hx T
ns

99990 90¢

.85

TR b 72 7\ A O ANHBIR O Z{LRRk T2 il LT <
no

Y

2. ZAR-VIEEEICLBHESSRE MHRHEFIER
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2) WORAZ L%

PR Z B EIZ OV TIE, AR L A HEREEY
gL L7 [k B 5 AESS R | % F v CHHRE
G EAT- 72 (3R5).

ZFORER, BHSSKNEB L UHBESSKNEIZBITLT
RTOE TR M LW 2B 5 M SS RE D
B N R EERS AR AHBIBE 4R (» =0.520-0.831) 2%
FRENTz,

3) IBIZ Lk

WP - BB SSRIED TR EA M OMBBERE HH L
72l AhH, TRTONRERTHE 2R AA S
N7z (6). I THESSREOKRHT (K7). #EH
SSREOZRT (£8) BLU. BAkSSRNELHESSR

JE(3R9) ORI Z UM Z MG §5 2 & & L7z MR T,
B - BOA SS RUEE & BEAF REE D Tk 12 31 % JEARRSS
REEJ(310) L OB ZBEORE§H5Z L& L7z,

ZOFER, B EHESSREDQIEEMNT K-+, [1§
FHIT AR — D DB TH 50.90 % R > 720 4L
SO AEDHEIL0.90LL T OREI IR ENTZe TNHD
FERD D B BESSRIE L BAFRED [ 12515
B FAEMSS REE] OV TAZREERI T 0.90 % T 1Al
HAERAIR S, SRR LD RO HI7ze —F T,
WP BB SSREQEARY R — b M., [ME#AY R —
M EOHTMT HIZ0.90 L ETH o 72720, FrhlnyE4
PR SN0 72,

x5, Btk SS RE. #E SS REDPRIIZHMDIRET (N=172)

k3512 BT B HEAEIRSS R

S BEEYR—b  HHOTR—-N RO R

ek 0.831™* 0.753™* 0.779™ 0.784™
SEHSSR pEREN: Ay ﬂ‘ — b 0.760"* 0.693™* 0.735™* 0.706™*

TERE R — b 0.768"* 0.712™* 0.640™* 0.742™*

THHRAYTF R — b 0.778"* 0.684™* 0.660™* 0.603™*

EXUS 0.766™ 0.687** 0.715™ 0.723™
eSS SRR ‘1‘ — b 0.668™ 0.616™ 0.626™ 0611™

TERE R — b 0.766™ 0.675™ 0.703™ 0.749™

THIRAY R — b 0.583™* 0.520™ 0.552™ 0.546™
Pearson OFBELREL **p<0.001
#=6. Bt SS RELHE SS REO TR REBOMEREREGR (N=172)

%53 %53 E E WE
TR R—1T RO R—r  EEOFR-N HHETR—-  EENT R b

i EHYR— b 0.608™* 0679 0.732" 0.698™* 0.537*
B G R— b - 0.596™* 0.632"* 0.790™ 0619
B BRI R— b - - 0.642™ 0.702" 0572
HE BEEMYER-I - - - 0.639™* 0.676™"
WE BT R— b - - - - 0.604***

Pearson OFHBILREL, **p<0.001

R7. $i#% SS REMTO HTMT k. (N=172)

LA R — b

TR AR — b

I A — | 0761 —
WSS
m R A — 1 0839 0703

8. HE SS REMTHOHTMT Lkt (N=172)

EE A A — b

BUESSREE |

FEIT AR — b 0.734

R —

ES
H
ES
H

BT AR — b 0.813

0.706
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RO. B SSREEHKE SS REED HTMT tt (N=172)

HHSSK
HHEAH R — b TR R — b THHRAGH R — b

B EAH AR — b 0918 0.854 0.638
WSS TR R — b 0.745 0.903 0.735

TR R — b 0.762 0.809 0.685
%= 10. ik - HE SS REEFREESO HTMT t (N=172)

Wk BT B JEARIRSS R BE
HEAH R — b FERHBIT R — b TR R — b

HEAH R — b 0.883 0.835 0.869
BTSSR TR R — b 0.757 0.844 0.729

AT R — b 0.794 0.690 0.643

AR R~ b 0.740 0.699 0715
BESSKR TR R — b 0.789 0.838 0827

AT R — b 0.635 0.635 0.643
= 11. B SS RE - #F SS REOHHFMHZEHEMDEET (N=172)

S-WHO-5-] Tkigai-9

£ 0.333" 0415
. HHEAH R — b 0.316"* 0.346"*
IS TR R — b 0.363* 0.396"**

FERAG TR — + 0.198* 0.334"**

EN 0.324* 0.377"**
SiSS iﬁﬁﬂwﬂf k 0.316"* 0.340"**

FERHAT R =+ 0.300** 0.385"**

TR — b 0.238* 0.269"**

Pearson ORI *p<0.01 **p<0.001

4) BHFz 4

AR L [SWHO-5-T], [Tkigai-9] OFHBIFRE = # 11
R L7z BIHSSREBL L UHEBESSREDT XTO%
MR ERS A L TSWHO-5-T ), [Tkigai-9 (24 & 7 AHE
BIPRA A D720 354 - BH SSREZD [15HAY Y K— b |
& [SWHO-5-T1 1355 AHEE (» =0.198-0.238), €15
PISHEHAEEE DRI Td - 72 ( =0.300-0.415)

4. FEEOMRE

1) Cronbach @ a %%
ARNEOENENOTHREIZONWT, ANESHEE

W23 5 7%, Cronbach ® o HRE % B H L 720 #44SS

RECEEREYR— b a =0.839.[BEAHR— b |
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Associations of use of exercise support tools with habitual
exercise and exercise time: differences in personality traits
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Naoki NISHISHITA®’, Noritaka MAEDA™, Jay KISHIGAMI® 7,
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Abstract

BACKGROUND : The degree of compatibility with various exercise support tools available today would differ
across people’s personality traits. OBJECTIVE : This study examined whether the associations of exercise support
tool use with habitual exercise and exercise time and the prevalence of the tool users differed by personality traits
among middle-aged and older adults. METHODS : We conducted a cross-sectional online questionnaire survey with
1908 exercisers aged 50-79 years. The survey items included exercise support tool use (participations in exercise
groups, purchase/use of exercise equipment, viewing exercise information in print media, participation in face-to-face
exercise classes/counseling, participations in online social networking sites for exercise, use of exercise apps, seeking/
viewing exercise information online, participation in online exercise classes/counseling), habitual exercise, exercise
time, and personality traits (extraversion, agreeableness, conscientiousness, neuroticism, openness). RESULTS :
Agreeableness significantly strengthened the associations between participation in exercise groups and exercise time.
Openness significantly strengthened the associations between participation in online exercise classes/counseling and
both habitual exercise and exercise time. Significant and positive associations were observed between extraversion
and greater participation in exercise groups and face-to-face exercise classes/counseling, greater viewing of exercise
information in print media, and greater seeking/viewing of it online; between agreeableness and greater purchase/
use of exercise equipment and greater seeking/viewing of exercise information online; between conscientiousness
and greater purchase/use of exercise equipment; and between openness and greater seeking/viewing of exercise
information online. CONCLUSION : The effectiveness of using support tools on promoting exercise behavior and the
degrees of using them might differ across personality traits.

Keywords : Exercise, Health Communication, Social Environment, Information Seeking Behavior, Peer Group
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Too BB EBEE - EHEFH & OEIZ, 20
Y THo7z,

x1. FETgRE (n=1,908) DFHH

M (SD) F721Zn (%)

EEEE (HD) . n (%)
0
JEBHEERE (B / 8) . M (SD)
4EH#E , M (SD)
B (), n (%)
LS
HERE n (%)
AR - BRI
RS - B
K - REERE
AT, n (%)
200 73 i
400 73 P i
600 73 P i
600 /7 M LLE
RIERE n (%)
JRFE
FeI D H
F &b - BlELTE
HEOHE (HVY) , n (%)
H0

AhaE (2 ~ 14 %), M (SD)
M (2 ~14 %) , M (SD)
vk (2 ~ 14 %) , M (SD)
MRFEMEA (2 ~ 14 &) , M (SD)
B (2 ~ 14 &) , M (SD)

1,437 (75.3%)
51 (4.1)
658 (84)

1,010 (52.9%)

1,166 (61.1%)
271 (14.2%)
471 (24.7%)

333 (17.5%)
627 (32.9%)
393 (20.6%)
555 (29.1%)

343 (18.0%)
856 (44.9%)
709 (37.2%)

830 (435%)
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#Y = OFKGIE, EROHMKTORRLZEMH L 725D TH ) EBEOHMKTO
FEETTIHE] OXHFTRLTCN S

*= 2. EABHCESTIE - EERFHE & DRE
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EENEROME -HEL ENZTNEERIEOMEL LT
Wiz,
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HiY 1 OBGEOFER. IS AT L, EEO4%
I ) ~OFTE L EFHFH & OIEOBED RN & &, B
BB OAIEZE, 54 v EoERRE . ¥ 3 —
D L BB EE - BB & OIEOBE D RN LAY
S E o T hFRTED G BIENT CIEHEC b BT
LEBOE T ) ~OFTE LEBFIE L OMOBE) I
BTHolHICHETILENHLLDOD, TNH D
L, WA BRI X o T SEBOET ) ~OFTE
RF T4y EOEHIRE - £ I — O EEERK
DI A F T REDS R RS H S & %R L
T, B - HREEEEOIEE I 2 BB 0% T
D ~NOFTE O FEIZ. L OMZETHL ISR TY
BB F i EAEOEMEIZIE, EBEHEY AT A

x3. EFEY - OMBAE KOERIFE S ESHBIE - EEEFE & ORIE

EHEE (2L=0dh=1"

TEEYREFRE (B / E) b

I EP NS (A VA

HEEOL T ) ~OFE (2 L=0 50 =1)
EHHEOWEA - il (2L=0&0=1)
HMBROEBFROBIE (2L =050 =1)

W CTOEIHEE - I F—0%#H (HL=0 =1

T 54 Y EOBELHYA NAOFE (L L=0, 50 =1)
B 7 ) OH (L=0HD=1)

F 54 v EoEBIEROME - HE (RL=0 &) =1)

U4y LOEEEE - LI F—0FHE (HL=0HY=1)

M (2~ 14 &)

B (2~ 14 &)

Eoik (2 ~ 14 )

MRSEMER (2 ~ 14 55)

BB (2 ~ 14 &)

ATy T I A RPN ENT T 2R ¢

EFNOEF ) ~DOFTE X Ik

F 54 v EOEBHRE - v I F— D5 x B

AR v A (95%CD)  p fil B (95%CI) B pff
0.90 (067, 1.19 449 024 (-022,071) 03  .308
145 (1.13, 1.85 003 063 (0.23,1.02) .08 .002
097 (0.69, 1.35 839 019 (-035,073) 02 492
0.94 (0.59, 1.50 790 -052 (-127,023) -03 172

( ) )

( ) )

( ) )

( ) )
1.04 (041, 261) 936 -083 (-221,054) -03 234
1.76 (1.32, 2.36) <.001 117 (0.73,161) .13 <001
094 (0.71, 1.26) 689 -036 (-0.83,011) -04 131
167 (0.59, 4.75) 335 109 (-017,236) .04  .090
1.04 (0.99, 1.09) 108 0.11 (0.03,019) .07 .006
0.95 (0.89, 1.02) 134 -0.12 (-0.23,-0.02) -06 .025
101 (0.95, 1.06) 833 003 (-007,012) 01 584
1.02 (097, 1.07) 520 001 (-007,010) 01 745
0.99 (0.94, 1.04) 633 000 (-0.09,008) 00 941

0.26 (0.03,048) .06 .024
057 (0.10,1.04) .05 018

1.17 (102, 1.34) 028
1.78 (1.16, 2.75) 009

95%CIL, 95% fRH#AX R ; B , IFARIEILIRUR(REL: b, FRHEEILIRDR AL

RFZEEREFZRY

%Y —VOFELIL, EROBEMMTOELZERH L 20 TH ), EROEMMTOELII D] P TRLTW S
aFEARIE M (4, M5, BOFE, Ml KIRFRE, BEOHS) 2B Lz EToOESEEL URERE L2V AT 4y

2 [IE45HT (Negelkerke R2=.082, I Bl A28 75.2%)

DIEAREM: (At MBI, BEE. MRl IR, BUEORE) % R L7 L CoMBy s & fEE 2 L L 2z EEIR 57

(Adjusted R2=073)

CET 8D Y — VORI & | G S EOMIERHEICB S 55 40 Mo EEREZEfM L L TREL:
0¥ AT A4 v 7 BYRGHT & BEGSH TIRENEIML L CTRAT v 774 XA ERAT 5 725 #ERWIH ST TR U2 BA/EH

HAER S 7z
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x4, BPOEFTINORELVA > 4 2 LOESHIEE - €I T -DOFRECEHBRE SO EBFRE & ORDGE
et E R TR U7 f#in

EHEE (&L=05&0H=1D" G (Fg/8) b
AAEA v AL (95%CI)  pfil B (95%CI) B pfi
| EL e 3
HEEOE T ) ~OFE (RL=0 H1=1) 0.79 (055, 1.13) 190 009 (-054,0.72) 01 787
hFAE
ERHOEE ) ~OFE (HL=0 H1=1) 1.31 (0.90, 1.91) 163 031 (0.20,141) .09 .009
B AR
U4y LOEERE - LIS —0%#H (BL=0dhH=1 0.67 (0.24, 1.91) 456 012 (-1.73,197) 00 897
BT

FrIA4 v EOEREE - I F -0z (R L=0 D=1 430 (1.01, 18.26) 048 223 (0.78,369) .09 .003
95%CT, 95% 1EREIX 1] ; B, JEEHEALIRRIREL B, BEAEAL G AR %L
KEIHELREN 2 RT
By —VOFELIL, EMOEMKTOREZEHH L2 LOTH Y, EROGMMTORRZR TT HE] OXPFTRLTWS
ayARIEYE (FElE. R, BB AT, RETERE., BAEOWSE) 2B L - L CoEsiFE 2 itEEHE Licul 274 v
R (FaR R | Negelkerke R2=.045, I FIAYH 3R 74.2% ; AR LR #E | Negelkerke R2=.054, HIFIAYH 3 76.5% ; BARPEL
# , Negelkerke R2=054, B0 74.3% ; BRI | Negelkerke R2=.060, 5119 H =8 76.1%)
b AR SEfm. PERI. ZEEE, WAF I, RIEEE, BUEOBME) 2% L/ L coEBRH 2 tRE s L -ERYRSH
FAMEAREE | Adjusted R2=045; B tEE T | Adjusted R2=038 ; B MEEEE | Adjusted R?=040 ; BAtMEEHE | Adjusted R?=.043)

x5, MRFBEE7FOJTROESTEY —ILOFRBIRREDORE

HEEOE L) ~D EE A O MR O X C O E B -
AR WEA - B RO R I F—DXH#

(L=0h=1*2 (ZL=0&0=1b (2L=0Hh=1c¢ (L=0&dH=1d
L v XL i EE v X i A v X it A v X

(959%CI) (95%CI) (95%CTI) (95%CI) p fi
SR (2 ~ 14 &) 1.16 (1.10,1.22) <001 101 (097,105 611 111 (1.05 1.17) <001 115 (1.06,1.25) <.001
W 2~ 14 &) 1.03 (096,1.09) 437 108 (1.03,1.14) .003 106 (098 113) 132 100 (091, 1.11) 949
Bk (2 ~ 14 &) 097 (092,1.03) 345 1.05 (1.01, 1.11) 030 106 (099 1.13) 08 097 (0.88,1.06) 452
HRRREMEI (2~ 14 &) 1.02 (096, 1.07) 569 097 (093,102) 223 096 (091,1.02) 203 097 (0.89,1.05) 431
BRI (2 ~ 14 &) 1.04 (099,110) 111 101 (097,1.06) 531 105 (099, 1.11) 075 097 (090, 1.05) 480

95%CI, 95% 12 #&E X [

KTGHEEZETZRT

By = VOFELIL, EROEMKTCORRLLZEHL-LDTH Y, EREOLMEMTORRI [T HE]I OLFTRLTWS
FAEYE (. PRI FOBRE, A AR RIRIERE, BIEOM3E) 2 L2 ¢, K&y — VoM (L =0,50) =1)
ERBEERE L0V AT 4y ARG R T o7z

aNegelkerke R?=.126, B #9 12 77.1% ; bNegelkerke R?=.061, HI B3I 3& 61.8% : CNegelkerke R?=084, B F13 81.9% :
dNegelkerke R2=.102, ] 5IHI =R 92.2%

®O6. MRFEMET D RIIEOESHTERY — I OF AR E DREE

+r54 ko ERT7 ) D +r54 v ko * A4y EoEEgE-
EREH A P NOFTE fii EEEHROME - BE Y I F—0Ti#

(ZL=0dh=12 (ZL=0.Hh=1)b (ZL=0.Hh=1c¢ (ZL=0dh=14d

FaEF v A e v LI s+ v A, e+ v LI
(95%CI) p fil (95%CT) p fi (95%CT) p fii (95%CT) p fil
SR (2 ~ 14 15) 113 (098, 1.30) 105 100 (095 104) 815 105 (100, 1.10) 045 109 (0.96,124) 199
it (2 ~ 14 1) 102 (085,122) 874 106 (099,112) 071 108 (102 1.14) 015 099 (085, 117) 941
B (2~ 14 4) 096 (082, 113) 640 102 (097, 1.08) 385 099 (094,104) 693 106 (092, 1.24) 417
MR (2~ 14 4 094 (080, 1.11) 467 101 (096,1.07) 591 101 (096,106) 754 098 (085,113) 776
BRCEE (2 ~ 14 1) 109 (094, 126) 249 101 (097.106) 608 1.10 (1.05,115) <001 106 (093, 121) 411

959%CI, 95% 12 HE X [

REFAEELETERT

BV —VOFELIL, EBROEMMKTORRLZEHL72LOTH) , EBROEMMTORRLIZ T HEI OXHFTRLTNES
FEARIEVE (G, MR BB IR PRI, RETERE, BHAEOMSE) 2 Lz L ¢ K@ 3y — VoFHE (2L =0,&0 =1)
EWEERE L-a Y AT 4 v 7 RURGH 21T - 72

aNegelkerke R2=.047, %8912 97.9% ; bNegelkerke R?=.024, HI B3I rh & 73.8% : CNegelkerke R?=.036, I B8 = 74.7% :
dNegelkerke R2=.047, ) jIA =R 97.4%
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Self-assessment of competencies required for implementing
food environment improvements by public health dietitians and
evaluation of qualities and abilities expected in dietetics students

Kayo KUROTANT", Yusuke ARAI?, Akiko KUBO?¥,
Nozomi TAKAHASHI* Yukari TAKEMI®', Rie AKAMATSU®

Abstract

BACKGROUND : There is a lack of research on the competencies required by public health dietitians to improve
the food environment. The qualities and abilities needed by students in dietitian and nutritionist training programs—
who are expected to promote food environment improvements in the future—have not been systematically
examined.OBJECTIVE : This study aims to evaluate the self-assessed core competencies required by public health
dietitians to promote food environment improvements and to identify the qualities and abilities needed by students
in dietitian and nutritionist training programs. METHODS : In November 2020, an online survey was conducted
among dietitians and nutritionists responsible for food environment improvements in local governments. Nine core
competencies necessary for implementing food environment improvements were assessed by public health dietitians.
Self-assessed competencies were compared based on the implementation status of food environment improvements in
2019. Information on the qualities and abilities expected of students was also gathered. RESULTS : Responses were
obtained from 1,286 individuals. For all the competencies, individuals who “always implement” these competencies had
significantly higher odds of implementing food environment improvements compared to those who “rarely implement”
them. The top qualities and abilities expected of students were assessment skills, problem identification and analysis,
and project planning. CONCLUSION : Public health dietitians who implement food environment improvements
demonstrated high scores across all competency assessments, particularly in assessment skills. Students are expected
to develop the ability to identify issues through assessments and formulate business plans.

Keywords : communication, assessment, community diagnosis, problem identification and analysis, project planning
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A qualitative study on health status and training satisfaction as
outcome goals of nutritional education among collegiate athletes

Wakako TATSUTA"Y?’, Mizuho ADACHI?'?®’, Takayo INAYAMA ¥

Abstract

BACKGROUND : The goal of nutritional education is the maintenance and improvement of health and the
enhancement of quality of life (QOL), which require evaluation after implementation. It is necessary to evaluate
the outcomes of educational programs after implementation to ensure these objectives are met. Supporting health
maintenance is important for collegiate athletes; however, objective evaluation through physiological and biochemical
tests aimed at preventing health issues is challenging, and practical subjective indicators are lacking. Thus, the
development of a validated subjective health status scale is needed. To create such a scale, it is necessary to clarify,
from the perspectives of athletes and coaches, the desirable health states they aim for. OBJECTIVE : This study
aimed to qualitatively clarify how collegiate athletes and coaches perceive athletes’ health status and satisfaction with
training. METHODS : Individual interviews were conducted with 8 collegiate athletes and 8 coaches on their desired
health status in training, as well as their satisfaction with training. Verbatim records were organized using content
analysis. RESULTS : The desired health status for training was classified into seven categories, including “overall
physical condition” and “weight management.” Perspectives for measuring training satisfaction were categorized into
eight items, including “psychological satisfaction,” “technical satisfaction,” and “physical satisfaction.” CONCLUSION :
Desired health conditions and training satisfaction were demonstrated through specific and diverse perspectives.
Based on these findings, future work will focus on developing a questionnaire and constructing a validated subjective
health status scale that can serve as an outcome goal of nutrition education for collegiate athletes.

Keywords : Subjective evaluation, Nutrition Management, Interview, Semi-Structured Interview Method, Assessment.
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Association between adipose tissue insulin resistance and
cardiovascular disease risk factors, and adipokines in community adults
—a cross-sectional and longitudinal study -

Shigeharu NUMAO", Ryota UCHIDA?, Yujiro KOSE",
Eiji FUJITA', Masaki NAKAGAICHI"

Abstract

BACKGROUND : The association between adipose tissue insulin resistance and circulating fatty acid binding protein
4 (FABP4) remains unclear. OBJECTIVE : This study investigated the association between adipose tissue insulin
resistance, cardiovascular disease risk factors, and adipokine levels using both cross-sectional and longitudinal analyses.
METHODS : Data were analyzed from 73 participants (cross-sectional) and 52 participants (longitudinal) enrolled in
a community-based lifestyle intervention program. Adipose tissue insulin resistance was assessed using the adipose
tissue insulin resistance index (Adipo-IR) . Participants were stratified into tertiles based on their baseline Adipo-IR
and changes in Adipo-IR over time. Participant characteristics, cardiovascular disease risk factors, and adipokine levels
were measured. RESULTS : Cross-sectional analysis: After adjustment for fat mass, significant differences across
Adipo-IR tertiles were observed for several variables, including tumor necrosis factor a (TNF a ) , but not for FABP4.
Partial correlation analysis adjusted for fat mass revealed significant correlations of Adipo-IR with several variables,
including TNF a , but not with FABP4. Longitudinal analysis: Homeostatic model assessment for insulin resistance
(HOMA-IR) and TNF a showed a significant increasing trend across tertiles of change in Adipo-IR, whereas FABP4
did not show such a trend. Changes in Adipo-IR were significantly correlated with changes in HOMA-IR and TNF a ,
but not with changes in FABP4. CONCLUSION : Our findings suggest that adipose tissue insulin resistance appears
to have little direct effect on circulating FABP4 levels. In contrast, inflammation may be closely involved in the quality
and its changes of adipose tissue, thereby influencing systemic insulin resistance.

Keywords : adipose tissue insulin sensitivity, tumor necrosis factor a, homeostatic model assessment for insulin
resistance
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VIEHEBT A N IE (T TARIAL ) THY,
MAIZAFMEND 2 DL TWE Y, FABPAODI
R RIERS & OBEAVR SN TE D, 7R
AL OIRE A SR A L BRI & OB b W S
NTWBY, ZhonZehs, FRIHEEI 20 VK
Ptk & M FABP4 & OBENRIZEZI NS, LA L&A
5, BADHMBIEY . & MIBWTIRIMM A >~ A1) »
I’ L M FABP4 & ORIEEIZ O W T OGRS

52

NTHY B0 F7AREEA I TE OZE(LO BRI
DWTOHEE o BERIHIR A > A1) 3Pk &
FABP4 OB Z S 2029 5 2 L. IRMHLE A >
A) IEPUAERF M O BRIR = % S 5 IHERR S A el
D) JRIHEE O SRR O & 7% 53 HRRAIE OFE
MiOBEZEZED D LIZD%D 5,

Z 2T, AT, EEEERTHEE (EE) b
BOTF—¥ % HAWT, M FABP4ICEH L. BAILE
JAEIIREALERRR T3 LT 71 R A T Bk
[l A > A0 RGO B R B X OHERTEY 12T
LRI THIEREMNE LT,

0 Ak

1. ARTH1>

ARFFEIE. BB X BN AWE CTIERTRABR TS 5,
ARWFFEClE. FIGEIESHARIRAT T L 728 E Rz o
T—=% kWi, BT TIEXRERMOT— 7 DA
. MR CIXBERIZRO T — ¥ 2 AV, HED
PAAEEEIA L, 2019457 ~9H (3 ARM). 20214E7~12
A (64 AM). 20224E7~12H (6 AMH). 202347~
1270 647 AM). BXU20244E10~12H (3 AM) T
?)O 730

2. BEANRB

BEIT, WEZANE L-AESEB X OEREEYE
EE)EBERE R L7075 4T, 1H60~9045 D #
SExM1m, 37 H (&120) 721264 HH (424[0)
FERiL 720 HE1~5HOHEETIIAEFEOYEFFEIZON
TEMAMICIEE L7z, 6 HLEOHETILES)FE
B0l 37 AMOEKETIIM MK TRET.
67 Al o#HECcidmit3r AR CTHEL. %¥37 H
M CHEMEL BEE L TR L,

1) BB L AT B

BHEB I OAEEESGEREZIL. £ X 2@
FEEL. AFKY v 7y FO— AREFEERICH
5 Mk BRSNS A2 EOE, WET L0
DEZH FENT YV AORCEREOETNE, HEH
HOEFFHEICOWTRE L, /2, ZAVF—EIL
EEIZ, ZAVF-MNINT VAR RICT 200K
HEBOTESHEEBICBT 2 22V F—HEROHMN
HEZOWTIRE L 72, MERFIHEMEF, o) —
Ty (BbrArTy s A EHEREITY —T
7, EROKE) T T r—va v (HTIF A #
Sttasken) 22 EIC L AHS,. FHTI AL F—EI
wmEEM AR ERL 2,
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2) E B

EERE IR CHEMmL. LHOFKEIL, B fFEE)
(1043). FEEB) (30~554r). HHEB) % /- A b
Ly F (154) CHER S, B0 @EHPIZ5~ 105
DOIREE 2 HER L 720 TRBCld, AFREMESR) 2 i,
B 7 & e A DY, SR 4 2l H % it
L7

3. XM&RE

REETIX. FHANZHBERO L HEEICHEEIE 2 B
L. REEEGEE L7z, FEEEMEIL. FE20~65%D
BLTH Y, EEERLAFYEIC L) EFUETZED
HL Lo EBETOLAICIE. FREIC L D EH)E
MR EHLENF N INTLZ EE L, LD
HEB L ORIV LI 2o 72,

FRENL, HEISHE L1064 (BE344%4. B
BT ME204. BIRERMES24) D) b BEFTNICHE
BT LT RCOPERREZ 72738 (BHE19%.
PRI 2R 17 %4, PRI 37 %4) ST Y AT o
RETH o720 F72. MBI ORRED H b, HE
WCHEE T L T . HEROTXTOWERH
Tazy7252% (BE124. MM HE134. Mk
Y27 %) DRI O RE TH o720 B K
ZEOMREIIZEFRS Y, BLOBRS P omEst 4%
MWEFNTWE,

AWFFENIAN Y VFBEEDOHA RIA » %85p L., B
EHEERFME/NE B R ORBR LR TERM L 72 KR
TE11-145 B X OE22-1-207, AKFEH 20194
S5H290B L U202246 H17H) o MHREIIE. H7ED
By, FH%A . 7a ban, BIOfEkMELR &% 058
BLOLEICTHHIHBA L, #HERBRNIZTXTOR
BENSA L Tr—A Ry 2B,

4. FH@HEE

BEFRIIBVT, FRRA. BERE. TREERIH
A AREIRVURAS, MUEREE . B X OIRR A 2 906 L
oo 2B, BREME. B X OMMERA L 128/ DL
BHROZERE L,
1) F#AE B L OJERENE

EETE. IRELPOHEMYAEL 2, FREIFE
FHZE D, 0.1 cn BUAZCREMI L 720 RE. MR HS R,
RERNGE. BIRE. B X OB E IS EEEET (DC-
320, B &HE S =y A8 1K D EHli L7z, Thsid,
EXKGOERE (0.5kg) 2E LW ELHIEMBE L7,
Body mass index (BMI) (34 HE (kg) 2 & & (m) ® 3
THLTHEI L 720 BERIE, SRMRME A O v — 2 VT,

53

NI EER OB E O EE % 20E L. Z O HE %
EfE & L7z

2) MRFEERI I & OV H IRV AL

AREEIRPLL, BRCAOEMARIZ L) HFEIZIRH L T
WD IR A L 720 ARFFE T, W AU
PREREAE, b L OEIRERIE 12 BEE§ 2 A OV
b LITBEEERH L Cw a2 RESEL Lz, A
FERDUZ LM LTy BIEHCY fiAE L 720 PRI 14E
DLEHBERZWIRREL B L, Tz R8I PRI B &
OPARE R MR L 726

3) MEHIE B & QIR

LR O NG B & OCPRRI M 1. 2045 DL RZ2 i
JEALR . BEIMERT (HCR-7201. # 40 Y&t
FWTHIE L7z, MMiRAlE,. BEROEETOL &F
FEMADS REOREIR & 0 M2 BRI L 720 BRELL 72
MEO—M%2 . MFIZHTHEE L. 947 F T-80C D& i
WCTRE L7 BILL 26, 7T ANRTF VRT3
JEI AT 2F =¥ (AST), 79=T 3/ bT >
A7 x7—¥ (ALT), o< 7 VF INVENT Vv ARS
F =¥ (y GTP). 3L A7Hu— ) (TC). W&
VRE Uy HaL A57a—)v (HDLC)., &%) K4
Y7 Ea VAT u—) (LDLC). H Mgl (TG). m
W, £ > AY) v, ANEZTE Y Ac (HbAle) B
K CBUS 72 AE < (hsCRP) %Ml L 720 15
RN E L il B O 7 & W AN = I N9 3 (B e 1
L7z W3 L772IME» 5. FFA. 7T AR 7 F 7,
L 7F >, TNFa. IL-6 38 £ "FABP4 % #l 5% L 7=,
FFA 3= (Lab assay. &L 7 A4 v A DGR
S8, 74 R F v, LTF U, TNFa, IL-6
B LU FABP4 %, BEFA A RIERAE M 5E T (Quantikine
ELISA. R&D##) I THRIEDO~= 27 v iZ# Tl
E L720 MIZEN D intra-assay coefficient of variation (3.
TRTOHBAIZBWT6% K TH o 72 Inter-assay
coefficient of variation i, FFA, 77 4 K& 7 F .
L7F v, TNFa. BXUTIL-6TIZ5%KimTH .
FABP41Z10% Kl TH - 72,

4) BREMEREA > A VIPtEB L 0 EHE A v A VIR
E7nis
Rk A > A YIRPEB L&y A v A1) VIR
HitEiZ, #7121 AdipoIR & HOMA-IR (2 & L 72,
Adipo- IR 1Z ZEJE B FFA (mmol/L) & ZEfEks 1 > A1) &~
(WU/mL) 126 %F$ 5 LI2X D EHL2Y, HOMA-IR
V& ZEPEREMEH (mg/dL) x 22K £ > A1) ~ (WU/mL)
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FEL, 405 ThRFZEICLDHER L7,

5. WEtEER

TEWT Y 38 & OVHEWT A AT O M AT 12 B W T, ik
EREBLITRCOLEHOIERME 2R T 572012,
Shapiro-Wilk #t5€ B & OF Quantile-Quantile 72 v b % [
Wizo IEHMEDPMEETE 2WEEIL, LR L LT
FaHENT L 72,

1) TRy AT

XS B DR, TLRE, ML, BIIRELAERREF. 77 1
R4V, BEOA v A VRGOSR, Bk
M. BLUMBHRIEMOEREZWRET T 5720, /IS
D7\ N—TCIE G & Wi, HEEDRD LIz
¥4 121, Bonferroni {2 CEHEILEMEZ it L 720 IR
EEBOEROBIEIZIE, x “BEE 720 Adipo-IR
DRESNIEDLEEBOERERFTT L7720, Bk,
PIRERT 2P, B X OB & % Adipo-IRf# (2
IV =E L. ER TN REE, PR, BLUE
HEERLT. INOLOBHOREERDOEROBEIC
E. yPREE W, Fo. G, BREOER NG
T 5720, FISD %\ W—TCHLE #2720 MU
BIRELERRT. BLXOT7 T4 RO AV OERIZON
Tl RIEMEZ LR L L8t L b o L
720 —ICELESTHIHT B & OGS OV T IICB W
THHEENRD L NHE1213. Bonferroni 12 T4
EILEME % it L 720 A T, Adipo-IR K #E|Z4E 9 T
RE. IMUE. MEMRATHE. BIOA v R VIRPUAEIRE
DM Z RN 5 720, FIEZx I & 2 g e b i
L7z, AdipoIR & 2RE, ME. ByRELEREF. B
KOT 74 KA A > OBEREEZ G 5720, ST
B LOREAHBESH (Fn, TRIRILB X KRN = % 6l
HER) 247725

2) HEWT AT
MREOEEE, ME. BREILERRK . BLOT
TARDA ¥ OBEREOEACEHET A7, WHILD
& 5B tHEx H\v7zo Adipo IR DZ LDk & X125
BEBOEACDEREMEF T 2720, Bk, HERTL.
B L OHRBLEO &% AdipoIRTEOZELEIZL Y
SO L, N ENERCERE, hUER. B X
UmdEl s Lz Tno 0O, I+, BREL
BN T. BLOT T4 BRI A ¥ OBEFHBOTLDE
WERRTT 720, HERMTERE Ltisod b
JCREC & 5 BT & Vv 720 F 72, Adipo- IR L& Dk
HAZHE D ML, BRE LfERETF. BI T 74 R A
Y OBALE DM BRET B 72, I X A 1Em

54

MesE & FEMi L 720 AdipolRZE L& & RE, M. BHIR
WALEREA T, BLXOT 71 R®H A 02 bz s OB#
MR 2720, MHBGHT B X OMRAHB AT (5F i,
RRIEIRILB £ Ok R = 02 b % HEEH) 2175 72,
HEWT 35 & OVHERT A9 EAT O 3 X C D RHLELIZ 1Z IBM
SPSS Statistics version 29 % i L, #aHF#AVE B
Vb 5% A 1 3% E L7z,

I #xR
1. TRERAYRELR
1) 4Fn, ERE, M. BIREALERE S, 771 &7
4 . BLUAdipoIR D
—ICHCE WO ORISR, Filmid. B, PRERTOM
B LU, HRBRLED STEH THEEN O bz, &
. AE, FEVE. BRIEES L OEEHRIZ. Bk
EREOMICEEEDRO bz, —J7. BML #IE
B L OPERIC I3 3 M THEEIIREO b N h o 72,
AST. ALT. 7y -GTP. HDLC. HbAlc. FFA., L 7
F . TNFa B L O'FABP4RE 1M Z27EO b1
720 Adipo- IR IFPERNC X Bz e <, 2 DAL o IH
BIZOWTHHRNZ L B EERD 5N h o7z (£,

2) Adipo-IR D& T K % 4G, TERE,
fEEF. BLOTTAEHA
¥ CHUEORE R, IRESEHIER, PHB I OEET

HEEIRO LN Dol —TEESTSHTIZE W

T, AEWIZ. B, MBI UESBHTAEEIEDON

I F0—J . KE, MFIEE. AEE. BMI, B &

OVEFIE 3B LB CAEED R STz, AT DX

B FNS50IEHB X, AdipoIRAK#ED EF W, &

BRI 2R L. 2. RIENEE LR

L 723555 cid. AST. ALT. y -GTP. FFA. A1

¥ A ¥, HOMA-IR, 3 X O'TNF a |2 E DR &

N7z, @G OER. 215 DIHEHE I, AdipoIR7K

NS U7 A R I INEm 25320 5 17z, FABP4

V& —JCAC & 53 AT R A AT CF Bk IR R b v

o7 (FK2)o

I BAREEAL

3) Adipo-IR & MfiE. BYIRE(LEHREKET. BLXOT7 71
EHA v EDH
AHBE AT 12 BT, Adipo- IR 3B O ERES L OV
MAEH L AE 2B %ZR L. FABP4L OMIZL AR
ZIEOMBIDTRED & 1o WA AT ClE. 4. B X
OHRSR I % FIMZE L L L2254, AdipoIR IZHEH D
MiEHAIER 3 X O'FABP4 & OB OMHMABEIRO A &1
PRz, S, IRIEIRUL. B X OMRIRDG & % Bl
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¥& L7284, AdipoIRIZALT. y -GTP. TG. FFA.
MmAEE, £ > A >, HOMA-IR. 774 KA 7 F >,
BLUOTNFa & HEGHBENRSNH. FABP4E:®
HEMIIHRL (3.

2. HtETRYERAR
1) BERiRoERE, mE. BRELERET. BLO
TTARIA DAL
BERH T, FREOMRE, BML. HRIEZE. KiE
Mg, BEigiisE. SHHE. BIXOBEBEIVWINLLA

BIZWA L7 72 HDLCB LU T T4 KA 7 F
EHEEF R THEIEMN, TG, 1~ A1) », HbAlc,
HOMA-IR. Adipo-IR, hsCRP. L 7F ~, IL-6, TNF a .
BILUFABPARAEREICIKT L7, ().

2) Adipo-IRZA L& D& X A IERE, M+, BIRTEAL
fabRF. BLOT T4 EBH A 2 OZAL
Ot BE A B T o 4% R, &, HDLC. TG.
HOMA-IR., hsCRP, 7 ¥4 KA 27 F ., LT F .
IL-6. TNFa. 3 X UFABP4IZB VT, KEMEH. B

&1, HHIIC KB, BIRELRIRET. EKOT T 1 RDA DK

% H I
ik PRI 2o MR SHEILE Bk vs Bk vs  PAREHT vs

PAAERT Mt PR
HERER (%) 19 17 37
Mt (44) 3 1 15 0.011 0.316 0.060 0.007
i (%) 487 £ 97 415 * 438 575 = 57 <0.001 0.004 <0.001 <0.001
5 (cm) 1717 = 71 1559 + 45 1553 = 54 <0.001 <0.001 <0.001 1.000
RE (kg) 764 = 14.3 61.6 = 106 59.5 = 105 <0.001 <0.001 0.002 1.000
BMI 258 £ 39 253 £ 37 246 + 38 0.565 - - -
HRIETE (%) 245 = 6.1 360 = 6.1 351 = 55 <0.001 <0.001 <0.001 1.000
IRM= (kg) 195 += 83 227 =73 214 =72 0.505 - - -
BEiali& (kg) 569 * 6.6 389 = 38 381 = 38 <0.001 <0.001 <0.001 1.000
HsmaE (kg) 539 * 63 366 * 35 359 = 35 <0.001 <0.001 <0.001 0.435
JEFE (cm) 917 = 124 869 = 99 873 = 121 0.308 - - -
PAEHILE (mmHg) 137 = 12 133 £ 17 137 = 20 0.647 - - -
PEERMIME (mmHg) 91 %9 87 £ 12 86 * 12 0.252 - - -
AST (IU/L) a 27 £ 15 15 =3 22 =10 <0.001 <0.001 0.279 0.010
ALT (IU/L) a 35 = 30 13 = 4 24 = 15 0.001 0.002 0.253 0.005
y-GTP (IU/L) a 70 = 143 19 = 82 34 =37 0.001 <0.001 0.079 0.102
TC (mg/dL) 198 = 22 206 = 28 216 = 39 0.135 - - -
HDLC (mg/dL) 57 = 12 68 £ 15 64 = 13 0.020 0.017 0.178 0.503
LDLC (mg/dL) 120 = 25 119 = 23 128 + 31 0428 - - -
TG (mg/dL) a 111 * 51 105 = 60 1110 = 62 0.586 - - -
FFA (mmol/L) 036 = 013 048 = 0.18 051 = 018 0.012 0.098 0.011 1.000
A% (mg/dL) 100 = 22 92 =8 97 = 16 0.355 - - -
4 A ¥ (uU/mL) 71 £ 63 6.3 = 4.3 54 + 33 0431 - - -
HbAlc (%) 57 =07 53 £ 03 57 =05 0.013 0.044 0.284 0.016
HOMA-IR a 20 =25 14 £ 10 1.3 £ 09 0.807 - - -
Adipo-IR 1470 = 1149 1624 = 733 1660 = 12.24 0.829 - - -
hsCRP (mg/dL) a 0.10 = 015 0.06 = 0.07 017 = 033 0415 - - -
TTARKRYF 2 (ng/mL) 40 = 23 46 = 31 56 £ 29 0.146 - - -
L 7F ¥~ (ng/mL) 60 + 63 164 = 97 138 = 97 0.002 0.003 0.008 1.000
IL6 (pg/mL) a 1.07 = 0.64 111 = 0.56 189 = 229 0.254 - - -
TNF a (pg/mL) 064 = 015 053 = 013 067 = 0.18 0.008 0.075 1.000 0.006
FABP4 (ng/mL) 128 = 44 151 = 52 207 = 86 <0.001 1.000 <0.001 0.011

WREH B L OIREEBII AT Z . 2NN OEMEIZFI0E + R TR B PR, B L UMRRLEOREZERD
HBIIE y 2 e % . TN DS OHHE TIEHE O 2 W —JCEL i 53-8k (% B ILER 121 Bonferroni ) & IV 720 a AETHFIZ 026,
BMI: body mass index, AST: aspartate aminotransferase, ALT: alanine aminotransferase, y -GTP: y -glutamyltranspeptidase,
TC: total cholesterol, HDLC: high-intensity lipoprotein cholesterol, LDLC: low-density lipoprotein cholesterol, TG: triglyceride,

FFA: free fatty acid, HbAlc: hemoglobin Alc, HOMA-IR: homeostasis model assessment for insulin resistance, Adipo-IR:
adipose tissue insulin resistance, hsCRP: high sensitive C-reactive protein, IL-6: interleukin 6, TNF a : tumor necrosis factor a,

FABP4: fatty acid binding protein 4
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L UOHOFRMFICHEEMELZZ . BHOENROAFE
THo726o — . FFABXUA VR VICIZHEELRR
HERAPRDO SN/ $/20 FFA. 41 Y A Y BLD
TNF a »Z1{bi1Z. AdipoIRZ &S UF & 2 I
TEmAERD STz (385).

3) Adipo-IRZ b= & IfE. BRI LGN T, B L
T T AR A VAR & ORYE

IRE o 728, FFA, MBEfE. £ > A1) > HOMA-
IRB X U'TNF q 21t & ORICHE E 2B BRI
b7z, —Ji. AdipolRZb=E & FABP4Z L & O
IZEE AR RO SN o T. b, IREEIR
M. B L OCRIEDEZCEZHIEER S L2 mAE ST
DOAER, Adipo- IR ZE AL & & MAEZLE L OB D4 &
PEIEM L L7225, FFA, 4 >~ 29 », HOMA-IR B X O
TNF a & OF B2 MHBBRIT RSN (%6),

Adipo-IRZ L&, TERROZILE L (THE MM %

2. Adipo-IR DEWVC KB, BIRE(LEREAT. 5XVT7 T 1 RH1 > DLE

AdipoIR =4z gEoAT BT AT

}

T i i p p P

X RER (&) 24 24 26

fREE (%) 6 5 8 0.721 - -
A %) 520 = 82 509 £ 99 509 = 108 0.894 - 0.685
55 (cm) 1571 = 86 160 = 7.7 161.7 £ 10.3 0.207 - 0.080
A& (kg) 578 = 102 626 = 11.3 716 = 149 <0.001 - <0.001
BMI 233 = 27 244 = 35 272 = 39 <0.001 - <0.001
HREEREEE (%) 299 = 77 317 £ 76 355 = 6.2 0.022 - 0.007
K= (kg) 174 = 6 201 = 74 254 = 68 <0.001 - <0.001
el = (kg) 404 = 8 425 = 79 462 += 111 0.082 - 0.028
B (kg) 382 = 76 402 = 75 436 + 106 0.082 - 0.031
JEBH (cm) 825 = 94 877 + 11.3 939 = 117 0.002 - <0.001
IWHEIAIME (mmHg) 130 = 4 139 = 4 139 £ 4 0.114 0.161 0.126
YERIIMAE (mmHg) 83 £ 2 88 + 2 91 £ 2 0.390 0.089 0.032
AST (IU/L) a 17 = 2 24 £ 2 24 £ 2 0.054 0.019 0.008
ALT (IU/L) a 15 = 40 260 = 4 31 £ 4 <0.001 0.002 <0.001
y -GTP (IU/L) a 25 = 17 53 = 16 41 = 17 0.015 0.033 0.012
TC (mg/dL) 217 = 7 201 =7 207 = 7 0.305 0.245 0.332
HDLC (mg/dL) 67 £ 3 61 £ 3 640 = 3 0.140 0.308 0.520
LDLC (mg/dL) 1310 £ 6 120 £ 6 120 = 6 0.558 0.287 0.189
TG (mg/dL) a 89 = 12 113 = 12 1230 = 12 0.009 0.072 0.041
FFA (mmol/L) 041 = 0.04 044 = 0.04 055 = 0.04 0.081 0.025 0.011
fAEE (mg/dL) 95 £ 3 92 £ 3 102 = 3 0.110 0.121 0.170
A A" v (WU/mL) 31 £07 52 = 07 95 £ 0.7 <0.001 <0.001 <0.001
HbAlc (%) 56 = 0.1 55 = 0.1 57 = 0.1 0.076 0.273 0.864
HOMA-IR a 081 = 0.27 121 £ 03 248 = 0.26 <0.001 <0.001 <0.001
Adipo-IR 644 = 134 1297 £ 1.28 2769 = 131 <0.001 <0.001 <0.001
hsCRP (mg/dL) «a 0.05 = 0.05 0.19 = 0.05 0.14 = 0.05 0.111 0.050 0.022
774 R4 F > (ng/mL) 6.0 £ 06 48 £ 06 42 += 06 0.023 0.092 0.034
L 7F ~ (ng/mL) 99 = 13 137 = 1.3 134 £ 13 <0.001 0.080 0.073
IL-6 (pg/mL) a 1.07 = 037 165 = 0.35 1.7 = 036 0.271 0.678 0427
TNF a (pg/mL) 055 = 0.03 063 = 0.03 0.70 = 0.03 0.010 0.012 0.003
FABP4 (ng/mL) 162 £ 13 161 = 1.3 192 £ 13 0.001 0.190 0.125

MEBEHB L ORIEE T AL, Fivb L OTERERIE XM £ R, BIRECERETFBL 7714 Bh 4 21
T £ R TR T, Bk, PR, B X UOHERIEOREE OB ¢ 2 M2, Finb L OBEHEE 2
—JCH & AT BIIREALERN T B L7 74 KA A4 VBRI E 2 LR & Lkaioirz vz,
7o IREZEB AR £ TOHEE THRIE I & 2 @ERE 720 a BEETRE IS 8% #: L 723 H . BMI: body mass
index, AST: aspartate aminotransferase, ALT: alanine aminotransferase, y -GTP: y -glutamyltranspeptidase, TC: total
cholesterol, HDLC: high-intensity lipoprotein cholesterol, LDLC: low-density lipoprotein cholesterol, TG: triglyceride,
FFA: freee fatty acid, HbAlc: hemoglobin Alc, HOMA-IR: homeostasis model assessment for insulin resistance,
Adipo-IR: adipose tissue insulin resistance, hsCRP: high sensitive C-reactive protein, IL-6: interleukin 6, TNF a : tumor
necrosis factor a, FABP4: fatty acid binding protein 4
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NV 8

KON REICIZ, BRHSY BLOWERES 2 0kt
FEDEENT VDD, ﬁﬁ%&’ﬂ%@%ﬁﬁ%t
DOHIZIEFICZODOWHER D S, FE—IZEBH LTV
LERPELLETH S, RIIFETIE Adipo-IR & I H
FABP4 DM & Mat L2 L, ¥ S 7 i3l
FABP4 & BIREELERIAT- & OB #E, BRES ¥ I3
Jelh & Adipo-IR & DB E % M5 L T 5, 28 ISR
FECIE, JeATIIgE Y L LR O RITAOIEAT B 2\ I3
WIARIT O VSN OMETTIE R (L E A GHbYE
THE L7285 TH 5. Adipo-IR & I FABP4 o BE %
2O\, HEBIHRET DA TIZZOREBRERL S S

L. @M 2MAEIRT A 2 & 2 M7z,

Z N E THRATHIZE TR A IENT 12 & % AdipoIR &
M FABP4 & OBEME AL SN T b, Xu et al ¥
3. FET Vo — VIR E RS =, i FABP4
RO E =M. L o Adipo-IRH % kb
B L7 TOREHR, M FABPAMED S £ 512201,
Adipo-IRfE b ¥IN¥ 2GR H 5 2 L 2 G LT
Wi F72. BRESYIE. BEEHIZB VT, Adipo-
IR fii & M FABP4 DRI IZIEDAHBIBIR 2 5 2 &
ER LTS, LA LG5, KRUFSEORER 9 ENT <
&, Adipo-IR il 038\ 12 365 < Ifil i FABP4 0 B [ 3%
AR E CRET 5 LER L7 £72. AdipolRfE

LIREEL Ve 207z, AREIFE TG & &0,
Adipo-IR & IfilH* FABP4 O B % FFAi 5% & & & 12,
A (BEZE) 12 & 2215 ORI KRR %

&[ﬂlqﬂFABPZL@F'EﬁLC%k%ﬂf:*ﬁﬁ%@ﬁ‘% R =T
TET L EEEMEN DN, EBE. RFEIZBWT
Adipo-IR i&. BMI B & OMEREHS &= k 551 EPEFLD S5

#& 3. Adipo-IR EfZRE. BIRFELERREF. HKV7 T 1 RHA > & DMEBEGREE KORIERGREK

HAARY RAHRY ~ RAHRE T fRAHRY &
r p T p r b r p

R 0312 0.006

BMI 0.337 0.007

ENETIR 0311 0.011

fRARR = 0.378 <0.001

Frlg N = 0.148 0.205

HAE 0.145 0.215

JIEBH 0.290 0.003

ISR 300 L 0.095 0419 0.121 0.311 0.106 0.376 0.064 0.597
FEFRI I 0.037 0.753 0.027 0.824 0.031 0.797 0.113 0.349
AST a 0.159 0.172 0.178 0.134 0172 0.152 0.199 0.097
ALTa 0.375 <0.001 0.377 0.001 0.366 0.002 0.319 0.007
y-GTPa 0.299 0.009 0.303 0.010 0.295 0.013 0.266 0.025
TC -0.025 0.829 -0.004 0972 0.02 0.871 -0.059 0.622
HDLC -0.153 0.190 -0.130 0.275 -0.131 0.276 -0.068 0574
LDLC -0.044 0.706 -0.033 0.781 -0.012 0921 -0.142 0.237
TGa 0.389 <0.001 0.386 <0.001 0419 <0.001 0.345 0.003
FFA 0.291 0.011 0.338 0.004 0.334 0.004 0.348 0.003
ML AE 0410 <0.001 0407 <0.001 0.400 <0.001 0.323 0.006
A RA) > 0.791 <0.001 0.807 <0.001 0.807 <0.001 0.778 <0.001
HbAlca 0.220 0.058 0.244 0.039 0.231 0.052 0.114 0.342
HOMA-IR a 0.804 <0.001 0.813 <0.001 0.811 <0.001 0.779 <0.001
hsCRP a 0.286 0.013 0.288 0.014 0.280 0.018 0.194 0.105
TTARKTF ¥ -0.355 0.002 -0.367 0.002 -0.361 0.002 -0.322 0.006
V7T 0.445 <0.001 0.458 <0.001 0.45 <0.001 0.259 0.029
IL-6 0.173 0.138 0171 0.152 0171 0.154 0.083 0.492
TNF a 0.287 0.012 0.306 0.009 0.302 0.011 0.289 0.014
FABP4 0.307 0.007 0.342 0.003 0.333 0.005 0.132 0.273

a AT B8 U 72T E Pl 2 HIEA R LR, TS & OMREEIRI & SIEE R & L 7 (RAH B AT
TAEM, IR B & ORI = % G2 e L2 RHBSHT. BMI: body mass index, AST: aspartate aminotransferase,
ALT: alanine aminotransferase, y -GTP: y -glutamyltranspeptidase, TC: total cholesterol, HDLC: high-intensity lipoprotein
cholesterol, LDLC: low-density lipoprotein cholesterol, TG: triglyceride, FFA: free fatty acid, HbAlc: hemoglobin Alc,
HOMA-IR: homeostasis model assessment for insulin resistance, Adipo-IR: adipose tissue insulin resistance, hsCRP: high
sensitive C-reactive protein, IL-6: interleukin 6, TNF a : tumor necrosis factor a, FABP4: fatty acid binding protein 4.
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THY (3£3), MHTFABP4 Y F 72 BMI B X Okg &
EBIEMEDFED SN TV AE, TS OFEMEIZOWTIE
b hEMRE LRI TL S BEEN  STw
2 10121719 A dipo-IR D5 H 12 LB 2 Iflf FRA % FABP4
IR S ER WM ENL Z &5, KIRIE O
Wi, M OFFA S FABP4 D Mix #1250 < 28-S 5
CEIREBEND, FD72H, AdipolR & IfiH FABP4
OMENEEZ D L THRIEEOREYEHT L 2 &
ETERWES ) AR CTHRIEHREICE VRIET S
& Adipo-IRflE D\ 123D { i FABP4 O 75 &

O OMBERATEE L2 ik, WE oI AR
I Lo RIS Z LW L RRIEL T
Who F 7o, HMEWTROEENT CIE. Adipo-IR il DL E D
B2 M FABP4 O RER 713 7% < . Adipo-IR fiE
L IMA FABP4 D Z i ZE D ZAbm DI AH B BI£R 1L FE
DHENTWaV, THHDZ i, MBI 5 & [F
K. Adipo-IR & I FABP4 O #2172 B LA/ & »
TEERRELTWS, Lzh o T, HEHTRY R L OHERTHY
FEAT OGRS PRI OB R & DAL 5 Ik
FABP4 D EHEM R EEIZIIE ALV, b L IFRE

KA. FEMROWE. BRBELEREAT. L0771 KD OEL

HEH HER D Effect size
Bk / AT / B 12/13/27
IRIEEE (%)
i (%) 513 = 95
& (cm) 1585 = 78
AE (kg) 648 = 157 622 = 151 <0.001 0.730
BMI 256 + 4.8 245 = 45 <0.001 0.726
RRRRIZE (%) 329 = 77 315 =75 <0.001 0517
hhEi= (kg) 218 * 91 200 = 81 <0.001 0611
iR (kg) 430 = 92 422 + 95 <0.001 0.753
e (ke) 406 + 88 399 + 91 <0.001 0.740
FEFR (cm) 894 * 137 858 = 128 <0.001 0.852
YWHEEAIME (mmHg) 137 = 17 133 = 17 0.141 0.210
PRI ME (mmHg) 86 = 11 86 = 10 0.833 0.030
AST (IU/L) a 22 + 12 23 = 10 0.165 0.195
ALT (IU/L) a 24 + 22 23 = 15 056 0.081
y -GTP (IU/L) « 43 = 92 31 =29 0.247 0.162
TC (mg/dL) 207 = 29 212 = 32 0.147 0.204
HDLC (mg/dL) 64 = 14 71 =15 <0.001 0.755
LDLC (mg/dL) 122 = 24 122 + 28 0816 0.032
TG (mg/dL) 109 = 58 93 + 54 0.006 0.396
FFA (mmol/L) 047 = 017 044 = 0.19 0.308 0.143
MpEE (mg/dL) 9% * 186 942 = 138 0.274 0.153
4 v A ¥ (uU/mL) 59 = 45 49 £ 29 0.025 0.320
HbAlc (%) 56 = 06 55 = 04 0.047 0.282
HOMA-IR 15 = 167 117 = 0.86 0.036 0.298
Adipo-IR 1600 = 11.79 1193 = 811 0.007 0.386
hsCRP (mg/dL) a 0.15 = 0.30 006 = 0.10 0.010 0.371
T4 ERTF > (ng/mL) 49 =29 59 = 39 <0.001 0612
L 7F > (ng/mL) 129 =93 88 £ 73 <0.001 0.729
IL-6 (pg/mL) a 147 = 151 1.08 = 0.82 0.036 0.298
TNFa (pg/mL) 062 = 017 057 = 013 0.002 0.450
FABP4 (ng/mL) 188 = 112 171 = 99 0.012 0.360

BAHIL TG £ B RE TR T . HEMBROWERIZIIHIEOH 5 t 2 x FV 720 a fEtRI sk
L7238 H . BMI: body mass index, AST: aspartate aminotransferase, ALT: alanine aminotransferase,
y -GTP: y -glutamyltranspeptidase, TC: total cholesterol, HDLC: high-intensity lipoprotein
cholesterol, LDLC, low-density lipoprotein cholesterol, TG: triglyceride, FFA: free fatty acid, HbAlc:
hemoglobin Alc, HOMA-IR: homeostasis model assessment for insulin resistance, Adipo-IR: adipose
tissue insulin resistance, hsCRP: high sensitive C-reactive protein, IL-6: interleukin 6, TNF a : tumor
necrosis factor a , FABP4: fatty acid binding protein 4
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HThbtEEZLNS,

ftsk, Adipo-IR & Il FABP4 & o B5d % 1219 AR &
NTW72hs, AR TIEEN S ORHE LD O 5T,
AT RO REZZHEL TRV, 2o Lid, Ifid
FABP4H W3 L b7 L CIRIMRR 1 > A ) VikPutt
S BIRECIE AW EERIB L TWh, SHIIR
e FERD S, M FABP4IZIE#AEOE L) b e
LAEEHETLIRETCH LRI R SN, T4
bH, M FABPAIZIRIFMEMRICBIT 51 > 2 Vikh

TEOREZEREICKBLTES T, Figz@E LT
BRI L TWwd EEZONL, 2O RIE, IiH
FABP4 78 ALk B RHEEIE & L CEY TIdZw»
CERRBT LA TH L, 72720 AWFIRIEYT > T
B A ZXHVNE L RIBTI D53 Tl o 72 REED S 5
7o, HIEZAwREHEL I, STy TV e iR
L7z ETHBREPLELES ) .

N E TR A~ A ) B B IR AR b e Fo
WFBLOTTA R AA > ERBAHES B 2 & 2R L7zl

&5. HEFMED Adipo-IR DELEDEWVC LB, BRFELEIRET. EKUT7T 1 RO VEILEDLR

A Adipo-IR =417

3L

— fl
I s B R AL S mo wm N
SR A SR A SR A b b b
MNEEL (%) 18 17 17
MRIEEH (1) 5 3 5
i (%) 489 £ 96 53372 519 =111
5 (cm) 157 = 88 159.8 = 7.0 1588 = 7.7
RE (kg) 625*171 -20+37 625+ 107 -20=35 687 =181 -37*32 0255 0547 <0.001 0.152
BMI 250+44 -08=*15 237+32 -08*13 255+ 438 -1.5+14 0207 0341 <0.001 0132
RARRES (%) 329*61 -10=x28 309+97 -08=*24 35165 23 £ 27 0207 0422 <0.001 0.160
HIR= (kg) 211 +86 -13=31 19891 -13%28 244 94 -28 29 0224 0429 <0.001 0.141
Bl (ke) 415+100 -06=100 427x64 -07%=09 435 =116 -08 11 0794 0773 <0.001 0514
TR (kg) 39295 -06*09 403+62 -06=*08 419 =103 -08 =10 0805 0776 <0.001 0.527
JEH (cm) 814 -37+39 874 +121 -26 35 92.7 147 -47 +52 0376 0586 <0.001 0503
PEIIME (mmHg) 136 = 16 -30*14 139 £ 15 -6+ 19 135 £ 20 -3+ 18 0868 0791 0148 0.742
PARMIIE (mmHg) 86 + 11 -10+13 89 =11 -1+10 83+ 9 0+11 0814 0198 0836 0538
AST (IU/L) a 2317 207 22*8 27 217 2%12 0880 0846 0169 0.789
ALT (IU/L) a 26310 -40x160 220=14 2=11 2416 -2x12 0572 0943 0564 0522
y -GTP (IU/L) a 59 =150 -27.0 * 113 26 = 10 2=11 43 =52 -8*35 0545 0819 0251 0617
TC (mg/dL) 216 * 32 6 * 25 200 = 31 3x17 205 = 24 4+23 0891 0182 0158 0411
HDLC (mg/dL) 66 = 15 80 =10 65 = 13 6+9 61.0 = 13 8§+9 0740 0531 <0.001 0376
LDLC (mg/dL) 1270 = 30 1.0 £ 22 117 £ 25 -4+ 16 122 £ 17 1=19 0683 0302 0807 0.706
TG (mg/dL) 11367 -240=*41 91 =38 1+33 1190 = 63 -21 + 36 0106 0639 0.006 0.556
FFA (mmol/L) 037011 015+019 050*019 -012+=022 054=016 -014=012 <0.001 0806 0165 <0.001
1M4EfE (mg/dL) 100 = 20 20=38 91 +9 09 97 = 24 -7%16 0063 0156 0241 0.105
A2 ¥ (WU/mL) 53=*58 00 =35 42 *21 0221 81*4 33+ 25 0.001 0179 0.011 0.005
HbAlc (%) 5805 -01=02 5403 -01=02 5503 -01 %05 0851 0130 0490 0.772
HOMA-IR 154 +114 015155 100*067 004=05  110*067 -089 =072 0.032 0337 0.027 0084
Adipo-IR 1083 £831 518 +584 1141 +508 -302 =247 2610 1352 -1493 =947 <0.001 0.010 <0.001 <0.001
hsCRP (mg/dL) @ 008 £0.14 -002+004 023+04 -018+039 015*03 -007 £028 0431 0607 0.010 0757
774 KA F 7 (ng/ml) 53+ 36 10+16 47 x 28 051 45 =24 17+23 0164 0734 <0.001 0834
L7~ (ng/mL) 109 =8 -30 %48 118 +105 -33*6 161 £ 9.1 -6.0 £58 0226 0362 <0.001 0425
IL-6 (pg/mL) a 117 +073 -019*060 158+ 115 -057 =110 169 * 23 -040 =143 0171 0684 0.033 0.562
TNF a (pg/mL) 056 £01 -002+008 059+015 -004=009 071022 -009=014 0140 0070 0.002 0.046
FABP4 (ng/mL) 165 +71 -14+45 168 75 -096 * 46 232 %16 27451 0512 0171 0.013 0.702

X REED L OMREBEIEANEL 2O UANOTH B I3 FHE + HERE TR T HERIZO AdipoIR OZALREOENIZ L 2T, BIIRELE
BHF BLOT T4 KA A VLR IKIZIE ZIeELE ST B & OIE IS X 2 Eae & Fv7ze o SEHR IO B L 7216 .
BMI: body mass index, AST: aspartate aminotransferase, ALT: alanine aminotransferase, y -GTP: y -glutamyltranspeptidase, TC: total
cholesterol, HDLC: high-intensity lipoprotein cholesterol, LDLC: low-density lipoprotein cholesterol, TG: triglyceride, FFA: free fatty acid,
HbAlc: hemoglobin Alc, HOMA-IR: homeostasis model assessment for insulin resistance, Adipo-IR: adipose tissue insulin resistance,
hsCRP: high sensitive C-reactive protein, IL-6: interleukin 6, TNF a : tumor necrosis factor a, FABP4: fatty acid binding protein 4
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BIRFZE 1T MG SN CTWwWbe BRAZRSRE L%AT
W72 Tid. Adipo-IR 2%IH AST. ALT. y -GTP. TC.
HDLC. TG. M¥EE., 774 47 F v, BLUOL T
F LTSI EERLTWS RO KR BV
THAEW., IR, B X ORIENE CTHE L R
AT & D, AdipoIRiEIfLH ALT, y -GTP. TG. Il
W, 774 E A F U, LTFY, BEXUTNFa &
BEMEDSZRO STz S OfERIE, PRI A > 2
) CRPUESBIIRIEALERAF B X T T R A vk
REWTIC RIS 2 &\ ) SBATIIRORE R L —FH T2 b D
Thbo LLGDVE, AT & L Adipo-IR &
B L 72 E U EBDSALNTBY . U ZREDE
W, PRI, BIOW U TN A X BB
7EREVED D B0 — T ARFEFEDOMERTRIFAT Tl A0
BEE T =T O Adipo-IR D2 1L & TNF a DZEA4L

EDOBNZDORBEED AR SNz DT L ITAEHEEYL
HZ X BIRIRLEA > A ) VIRBIE oSS, SETEY
A MIA Y THLTNFa DIKTA2EG L TWwWbZEr
RIELTW5D, T2, BBEITICB VT L, AdipoIR
ETNFa [CEEWEDS OO N2 L2 EETL L, IR
liifk A > 20 VR & TNF a % 41 L 72 9E UG 12
RIS D 2 L HESR S D, TNF a I3 IRIIHLE
WZBIFAA VA v T FIEEREE L., IRRERRC
DA AN ORI &S, RO 1 > A
) VR RT EELZ EFMLENT WA B, 2o
Loz, PRIFMEE A > A ) VIRPUE L TNF a & OB
PRI THE SN TB Y . Ao EIZZNS
DOERMEE © MIBITHEIRINT — 4 TRLIZbDEFE
ZbNbe —H. WEIZL ) IRHGED 1 A0 VKT
PEDEGEE L TH . 23 L b IRIHLER D 295 FUG O A A%

6. Adipo-IR LB ERE. BIIRELEREF. HEXVT7 T 1 RHA CELEEDHEBGREE KORIEREGREHK

{RAHRY ~ RAHRY T RAHRY &
r p r p r b r b

R 0.154 0.280

BMI 0.161 0.259

ENIEINES 0.117 0414

IR = 0.152 0.288

BlE = 0.091 0.525

B 0.091 0.526

JIE B -0.057 0.688

VSR 9 1L 0.025 0.863 0.004 0978 0.005 0970 -0.015 0919
PERRI ML -0.001 0.994 -0.001 0.996 0.001 0.993 0.015 0918
ASTa 0.009 0.951 0.067 0.645 0.068 0.643 0.086 0.562
ALTa 0.108 0.447 0.156 0.278 0.156 0.284 0.148 0.314
y-GTPa 0.097 0.493 0.092 0.524 0.092 0.528 0.081 0.582
TC 0.002 0.989 0.119 0410 0.12 0412 0.112 0.448
HDLC -0.125 0.379 -0.070 0.628 -0.071 0.628 -0.038 0.797
LDLC -0.005 0973 0.095 0514 0.095 0517 0.080 0.590
TGa 0.042 0.766 0.054 0.708 0.055 0.709 0.031 0.835
FFA 0.582 <0.001 0.555 <0.001 0.558 <0.001 0.600 <0.001
I 0.296 0.033 0.253 0.076 0.258 0.073 0.237 0.105
AR 0.581 <0.001 0.586 <0.001 0.586 <0.001 0579 <0.001
HbAlc 0.077 0.590 0.029 0.842 0.027 0.856 0.024 0.871
HOMA-IR 0.426 0.002 0.437 0.001 0.438 0.002 0.429 0.002
hsCRP a 0.087 0.541 0.019 0.895 0.018 0.904 0.028 0.848
TTARKTF ¥ -0.072 0.610 -0.200 0.889 -0.018 0.903 0.054 0.714
L7Fr 0.216 0.124 0.189 0.189 0.19 0.191 0.155 0.294
IL-6 0.05 0.722 0.032 0.824 0.034 0.816 0.052 0.727
TNF a 0.396 0.004 0.450 0.001 0.450 0.001 0.449 0.001
FABP4 0.196 0.165 0.128 0.376 0.128 0.38 0.113 0.445

a FEETRRIC R BOZE e L 72T E * 4P 2 RS0 L L7 RAEBE AT, T 4R 3 & OIREEIRIL 2 B 5 & L 72AmAHBE 04T, & 47 i,
HREEIRIE B & ORBEI, = % HIZE % & L 72 R 59T BMI: body mass index, AST: aspartate aminotransferase, ALT: alanine
aminotransferase, y -GTP: y -glutamyltranspeptidase, TC: total cholesterol, HDLC: high-intensity lipoprotein cholesterol, LDLC:
low-density lipoprotein cholesterol, TG: triglyceride, FFA: free fatty acid, HbAlc: hemoglobin Alc, HOMA-IR: homeostasis
model assessment for insulin resistance, Adipo-IR: adipose tissue insulin resistance, hsCRP: high sensitive C-reactive protein,
IL-6: interleukin 6, TNF a: tumor necrosis factor a, FABP4: fatty acid binding protein 4.
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EbnZ EbME SN TV EEY, F/2, TETIE,
NeliA O JE 1. RIS D 1 > 2 ) RPUE O R K
TR, BETH Y, RMEoOILER) €7 v 7
WS LTWAEDIRHBL 2SN TWwE Y, 2D
R, IEFARR A~ A IRPUME & RIE & ORFHEATHA
—HEOKREBEBZETIIR NI L2 RELTBY . 5
Ak A v 2 VIR EROERFE IZOW TR, 4%ES
DR HLETH A ) o

RIFFECTIE, FEin, IRIEIRILB X ORIBNG & i L
A TH->TH, AdipolREEHD A » A VKL
PO T 5 HOMA-IR & o B2 HEBY 35 X OSHEwTY
fENT DOWFT BT H BRSNS ALz, L Lgss
Oy WIFEOFHAUITIZ VTS 2B A >~ A1) VRE
AHBELTHWLENTEY ., 2R 5IHKEICHTCH
MR TH L7720, BELBRPLETH L, TOMN
B L. ZefTRFZE T, HOMAIR & 0 & adFmic 4 g
DA A VIR R LS 5 & 415 Matsuda Index
GREOE M ABRIC X 0 REICAES LA MbEMEL L O
AVAY) VIBEFEIZLDER SN SEIE) & Adipo-IR & @
AT ST b7, Adipo-IR # it 25 8, 4F#G.
BMI. M5, BERFOFE, 1 > A1) v iKPutE (Matsuda
Index). £ ¥ A1) »4rihd X O BANIRERE 2 a7 2 45 &
L 7-ERYR5HT Cld. BMILL HERB L O » A1) VKT
™ (Matsuda Index) #%Adipo-IR DFHAZE M TH % &
HLTWEY, Zo k) iz, KT T b AdipolR &
A VA VIRFME L OBMEIIRENTE Y . K% TE
5 M7z Adipo-IR & HOMA-IR @ BA A% 1%, HE 2 22 Ik A
VA VIREORNRENE ML 2b O TR RNk
MR EIN D, Lo T, AFEOFERED . TRk 1
YA VEHIMEE S DA v R VIRBUE L OE BN
B2 SO L, BRI 1 > 20) YIRS e B o
AR YIS EERIZT I LR RIEL T 5,
ARHIFFE D HEWTFEAT 1L B IE A R BR O 7 1 ~ T
0. HEHEOZALDBNA (BKE) I2L2500, 5
WVIZEARFERIC L 2003, EREMWIRT A ETEE
LETHD, RFRIIE»SK, ENSL, BIUOB,
LAIEBSNTE Y, WEHEE OZICIIFHEE O
WENGEEINTOL UL D 5, FEFEMEE TH 5
Adipo-IRIZ. Il A > 2 ) Y EFFAICE W EHENS
B3, SEATHRZEIC L AUE, M A 2 R PIIE A B
A HNFTEH . FFAIZ D WCTIRFMER S 20?3}
L CI3AFITHMYT 27 L@ s hTwb, RIF%EIC
BwWTiE, #ERiZRTAA > A) VIFETLTED.,
FFADOHEMBED LN TRV LS, TNHDE
LIZFHAB L) A A (B=E) OREELZIT TN 5T
REMEDE W EE A BN D, T2, 3~127 HEoaEHE=

61

EEYE VoIt BRELERNTB L 07
TARAA E NABETEAADRDO LN —FH. xR
BTN K E 2 ZILIZHRE SN Tnans ) K
FFEICBWT S, HDLCR TG A §XTOT T4
RIAVOBAPBEINTBY, Zho0%fbd i
AN HEHB) OBBIZI b OEEZONDL, —T7, HiT
IUF T AN ADTATbRERITE 2 KITL TS ER
PESd %o 2021 4E LIS, HERKIIRHETE 2000,
PRl T F 7 AV ADOHE I  BGIER I FRE
DOHFEAEEFHIR S L, FERGETH S Tnwiz %
ZAbNb, TDO, A (HEZE) FRITHEHBLTNS
TR 1) . KRR DMERICZE DEP I T v
LEEZOLNL,

RIFFEDAER D . BRI A > 2 ) 2 IRPUIE O FF
X &BHOA A VKPR X ORIE T [FREIZIER S
LFEERDLZEDNRESND, ZOMIE, BEHR
WRBIREALER B S ORI ) A 7 BN 2 . A
BB AR HEBNRHEICBNT L, B ~ 2
VIKPUE A 2 REG TR AR & L CHERRISH C & 2 T ReE
ERLTWA, TO—HT, KIFFEIZITV O DFE
RRADD Do SRMHRIRA > 2 o HBUE % A H 7 27
e L CHIRIS I 2 1213 E RS 2 RS 5 BN D
Bo B, WREDBEIRY DD D ETH D, KF
FEOXRE L. BB OFEFEE (A ER %
FHE) IS L —HEBOFERICEShTBY., T2
HEMIZSIMLTWD Z &6, Moz ik
BEE#HOBVWAADNEEINTVEEEZONL, IR
XD, BRZERERIC—FEDNA 7 AHHE LT 5B hE
YeDSd Bo Tz, W RE IR B BEIT T 738, HEWT
HIFRAT T 524 & WA ECTH - 720 AWIFRBIGARTIC.
FEEERMIE B (2 M FABP4 & Adipo- IR B L U 5D
ZAbm O G, IRIEIRIL S & OEIET = % il
TE) &L, FxOFiT— % 2, REBREOR
R f7=0.15(FREOR) 2l 425 2 L2 ME L,
a=0.05. B 7180% % b & IZKEFY 7 bk G*Power 3.1
TUES Y IVE B L7 2ATIHE o720 i
HEELZBLTH L RFE D - 7225, MRy B L OHEwr
BT DOV IUZ BT ST R BT Z OB A& 73
CEWTE Lol FDOD, Tkt (Bl
FEAT 13% . HEWTRIIENT 8% ) H35 & L7z 2> o 72 A HEMEAS
Hbo Tz, WHORY bBOSNL IS, o7
VORFEERCHEROBHEMEIIZRAY»H 5. £ K
MRTFICETE2HEDIAT A THLETH L. TR
A4 A VP, BRI LG TR 7 T4 R A v
. EFENET R GRIEE) GES)) I L) BB E 2T
AUEEERD L. L LD, RIFETIEIZENLLON



fRRESIE
528417  51-64, 2026

TICETAHBOT5AMENTETBLT. ZhbHo
MR BINTE TR, F72, EHNZOWTIEEILE,
PEAH ST, IRERVE. BLORREECEET S
EHRIOWFT N, b L AFHEEEIRHA L T b3 % IR
He L. BHORELRIN L LELAaDS, EHO
FdE, KIEHORMEE. B X LR UL OIERIHHEIEHEE
BB FATT R 25h 505, ENO DB EE
TE TR, BT, ATHEER TP E O S i H
WIESDEDH L ETH Do I, HEWTRYFNT ClIEE
BOT—=F EHNTBY ., A A OE AR A
YA Y. BIIRBELERRTFB LT T4 KA A
VOB EE KT L TV AR EETE v,
FD7=D. SAMEOENI LB ZEZNSDBLEDES
FRTHCIRES L7245, A AHIH 0@ CTELE s R 5
HHIE ol SO ENEL, RIFFEIZBIT 54 AL
M OENZ X 2 AREREA > 2 ) JIRGUE. BIARAEALfE
BHETB LT T4 B A 2 OBACITR T B RIS
WeEZ N5,

V &

ARWFFETIZ. A BT B RREEMML A~ 2 ) 3kiE
EBIRELERNTB LT 714 R 1 2 OERIZOW
T, RIS FABP4IZAE B L. WS X OHEWT A9 fEAT
MOHME L7z, FO8EE, AdipolRB L ZF0E L=
12, M FABPAB L N Z0EbE L AR LBEL RS
. PREAMER A > A 0) VIRPUEAS IR FABP4 ICE RN
A RAT T REIER W 2 E AR SNz, —TT,
HOMA-IRB L I TNF a 72 6 IZZEZ N6 DEALE
3. Adipo-IRMEB L 2% bE L BRERBEEZ R L.
FERiAGEA ~ 2 ) YIS &GO A v A VIETUEB
L ORIEMEY 1 b h A v BT B REMEATR S 7z,
IS ORI, IR OE B & U2 DZALIZ A\
BHICEG L Cwb 28, SHIBIEEOENELA
EHDA VA VAERPUEIS B KIT SRR RIE L
TWh,

HHEED KUFIEER

ARFFRI. RS ER RG] 22 5 OB FITTHED B 4
MOFERREAETRFZILFEOYE S L OCERAKE R
FEMEFER 7Oy 27 NHEORZ 2 ER L
72 DT RIFFEZFITT SIH72o T, w72
W7 IR VRS AT O RO kE, Ml wis 2%
YE—BIUORELY Y —DRAY v 7 OBERRIZEH 72
LEd. BRTREFSMHIHY T 2HEITIH ) $
Ao
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Impact of nudge-based decorations on the frequency of
measurement of a vegetable intake self-monitoring device
installed in supermarkets

Yukihiro NOBUTA"', Takafumi YAKABE?,
Masaki TAKEBAYASHI®', Hirohide SHIBUTANI®

Abstract

BACKGROUND : One of the reasons for the insufficient increase in vegetable intake among Japanese people is the
lack of self-monitoring of their vegetable consumption. As an objective self-monitoring method, a device (VEGE
CHECK) to estimate vegetable intake easily and non-invasively from the amount of skin carotenoid was developed.
It is expected that an increase in the number of citizens who use this device will contribute to an increase in
vegetable intake. OBJECTIVE : This study aimed to install this device in a supermarket and validate the impact
of nudge-based postings on the spontaneous self-monitoring of customers visiting the store. METHODS : Based
on the cognitive biases that influence self-monitoring estimated in the previous study, decorations (displays and
streamers) including nudges were designed using the Easy, Attractive, Social, and Timely (EAST) framework.
A nudge group using these decorations and a control group using existing decorations were randomly assigned to
three stores each, and the number of measurements and measurement rates relative to the number of customers
visiting the supermarkets were compared from November to December 2022. RESULTS : The average number of
measurements in the control group was 98/day, and the average measurement rate was 1.1%. The average number
of measurements in the nudge group was 235/day and the average measurement rate was 2.5%, significantly higher
than in the control group (P < 0.001) . The increase in measurement rate due to nudges was 2.5 times greater on
weekdays and 2.2 times greater on holidays (P < 0.001) . CONCLUSION : The findings suggest that decorations
designed through the EAST nudges could promote measurement of this device regardless of the day of a week.

Keywords : skin carotenoid, cognitive bias, supermarket
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Dose-response association between accelerometer-assessed physical
activity and incidence of functional disability in older Japanese
adults: A 6-year prospective study —Secondary publication in
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Gerontology Series A: Biological Sciences and Medical Sciences

Tao CHEN", Takanori HONDA?' Sanmei CHEN?'®' Kenji NARAZAKI", Shuzo KUMAGAT"

Mz

BHR: LED20 10 Km0 s mm B SRR (MVPA) 2SHEERESEA ) 2 7123 L THREMICERT 202, b L
X 1mE&BH720 105D MVPA OBV EELZDOPIIAHTH 5, N2 T KIRE FHRIGE) (LPA) R ZFDEFE/ Y —
R ESEAE ) A7 LEET LD SHL N TIE R Ve FiE - N— 2T A ¥ FAAEKFICRREER E D 7 W - e S G
H 1,687 %% 6 FMLHEHR L 720 BRRERE E D Z L H RO FERBRHIE D T — & NX— 2 % W CHEE L 72, BTG E 1T,
R G E L 7z R EE R 2 OV CTHIE L 7z SR - BRI A2 274 2 I CHRRERE £ O 8 A SRR S 7z (16.2%) -
WAris & 2 T Tlid. MVPA OB IZB W T, S WIT ERBEREESEA ) X 7 2 = S & v ) B
MO SNz 1 HBH2D 1040 EB XV 10 55K O MVPA TRRO b N-BEIX, fHERZE L 22T VIZBWTY
HFETHo.MIPABI Y 1IHSDAD 105 Lo LPA I ZEREBERSE ) A7 EEL o720, 1HBD
10 WO LPA T, lEAE W IT ERRREREES A ) A 7 MED o 720 HIBRMF & 3IKA 7T A VENTTld, MVPA O 4
HHBIO1REBHZD 10 5KiGD LPA L HRERES A ) 27 L OF#EIZHIE %78 L7z (p for nonlinear > 0.05) » #&
MVPA B L U1 HBH 70 10 57K O LPA 5310 58N 256 OMEBEEDFAE I T 5 05— I (95% EHHIX
M) &, ZNF10.86 (0.81-092) B L 17096 (0.93-099) TH - 7z, FEsR - HIBEFEERE ICBW T, BFF/8% — 2 [
D MVPA % 1S 720 10 K0 LPA i3, BERERESSAE ) A7 L oIz, M RO HE ISR E R L7,

F—T— NIRRT i, ) A7 T
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R NOOEERLIZE N, S OMREEREL H
T 5 EBERDSHRIECEML, #4, BF. BX U
EHFOMICBWTEKRZEEL L0 e FEEIN
TWwaY, HRDESmU LD ANLD D b, ikl
2B BB - A EREE L. 2000412132185
NTHo72h% 201548 F TIIEIT 3 RED 6085 A BN
LTWwa?, EbAasIcEA TWE HAB L UMlo
E % Tk, PO Oz0. HiEEEDOY 27 K
TBIUOFHRTZ2EETLIENEBTHLEERZD
A
EINNDORNREET A BT A4 > Tl Ea e Lo
Fltga 725372012, 1RH720 105U Lok EiaE &
41 B (moderate-to-vigorous physical activity : MVPA)
FHEAFEOHMTER-T 52 LDk HHER S TW
550, L L, MEERCEMIE L 72 G EhE & Hv 7z
AT OWIZE T, 1721 105K MVPA OEFEDS,
MIEL) A7 DK T 20, B R ERETHEEET S
EAVRENTHBN ™Y, 1 NG OLEI )b S
9. MVPADMEEFAIZZ 3726 FT 2 EATRIBIN TV S,
LA L. 1H®H720 1055 K0 MVPA A HEaem £ 584 1)
AZZx L CHRERIZER T 2020, 3 L 1RB72D
1057 LLEOMVPA 72 S EE L OMIAHTH 5. FHH
SOHBMRY . INE TORMSAFIETIX, 27 DMk
M CER SN MVPADERER ER A ) A7 L&D L9
WZBET 2200, A HISRET STw i,
A& SR8 (light physical activity : LPA) &, &
#E O REERHORT S % 50Tws", Lal,
CDOERBIZ B VT LPA OB KRR 554 2 &
DETEREESTEHE) DI THICHSERIR->TED
0 FA 2k CERE S 72 LPA OfEE E O F)
WICHT 2Ty AL oL TRV, T2, &
RIG B L B RERE 35 ) 2 7 & oM o & RS Hi#E D
ERIZOWTH, TFTRHMICHRET SN T v, £
CTCARWIZETIE, MIREFEESRE TR E T 5 64EH
OHIME I s —bEHWT, (1) 1HH72D 105 KGO
MVPA X, 1043 Bl E D MVPA & 135037 L CHERE R % 58
HEVAZEREEL, Bd FRREMETH L ERKHEITLTT,
ZNS DM LB I OWTHETT 5 2 &L (i) LPA 13,
BN — VLS TRRERE O A L HE T 5 L AT
M TCTT, LPABX U ZOER /Y — v L HEhERE 584
VA7 EOBBEIZOWTHE §52 &, LT >i) &k
GBI & BRARREER Y A 7 L OFEIZ IR O &K
ISHEATREND EIREL T, HIRNE3KATIA v %
AWTZOMERCERERE T2 2 HINE L7z,
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0 A&

1. W&RE

BT R b A A (Sasaguri Genkimon Study : SGS)
DOFEIE, FHEOIZLDHOFMLTHAL T2 SGS
VAR FE T RB A+ 0 TSR] C 5 it Hh oD HhIs A A e i o 2 0P
ETDHIME I A= MIFETHD ., BENEALEET S
VAZRTBLOFHRTOBER>HHE L Twb, f§
BB RZ &, 20114F 1 AR TO5L L TH D, ZH
Y EAHRE R ST TR h o 7 EER AR 4,979
% 05SGS D IRIEHE &5l 72 L 720 AWFZEDBIAE E TIZFE
T FEIFM A S L7235 (66 44) R BRAb L7212, 4,913
BRI OSINEKFE L, 2,629% 0 FAE L7z, 2
D95, (1)20114FE5 25 8 HOMIZEML 72N— AT
A YIEOSINH AN B - BN ERE 2728 (9
Y. BEOR=ZF A4 YHAIZBWT (1) BBAYEZ 7213
N—=F YV VROWEEHOCHE L/-& (164%). (i) A
BRI ERT T — 7 SN o728 (85844). (iv)
HESIZHT 57— Y IR H - 728 (604) ot
L 720 ABFSE DA R AT X0 S H 131,687 44 & L 72
Supplementary Table 1 (2. REFFEDFEN A GE B L O
BRI BRIEEF T = SN h o722 LI &0 Bt
SNTFESINE O LR T

REFFEEANIL Y Y FEFORMIEDI T, JUHIRE
TR AL v ¥ — DMEEELZ B ROKEL B TEMS
., ECOREZME P SRIZEZFLIUFL 72,

2. HielEE0ORE

PR E O AL, SRR O 2 E T — 8 X —
A FWTIHESI, 07— 7 3BTRS et
Tz NERRIL. AR HERBEHESO—DTH
D, 65 EOETOHARAD, GHEID L I
HRBESIZLVNES - CR2ZTLEREREL T
BN ARG BT B RRE O, B0
MRS TV Y, (BRI D & HERARAN
2 FONHEEN S ORFIIL LT, M ERE (1
XHTAS) OHBFENHELZFHM L. SEMICEELS
7eRRERAATE 2 W THEE ST 2 M0 LE M % 5T
fiis 5. ZOREIIE, FRELCHWHEOF M, BfER L8
BREFICBITAHIROFE, HEAEGESHELFENHTE
WEIEIC B D NABIOLER oA, FEEERE
HIBEREIC BT 2 HEOF &, METBOFER EVE T
Nb, Ok, EBfbsNzAaT7) v 7Y AT A%
W, BRBERERS X ORI B2 -4 T
BHL, MEICLELRRELIEET S (—KHE). &
BC, WIMOEM. FHERM. BIES B OEERERES
THR SN NEREETSD, —RAEHEREELD L
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WCHFEEEZRETRENE)DEHE L, 7R (B
P1-2, EN#EL-5) O bMNDOREERR % e s
5 (ZWwHE) . T ORBEERIE,. Barthel Index & i <
ML THBYH (Spearman's p = — 0.86). Mini-Mental
State Examination (MMSE) 2 27 & & rh#2 )& ORI S
TREMNTWS (Spearman’'s p = — 0.42) ¥y KHFZETIL.
XD EoF R REREEDREAE L LTERL
PO, F 7z BT RE RN AT A YHAERDPDS
TR - BAERE, B, WA, F 21320174 3
A 31 HOATN A HSIRANIFEA L 725 m F TEHR L 720 38
T8 L OHT/MR B3 2 S, ERERRIRIZES
EETENIRSG 0 SRt S 7z,

3. BREHEICRT HIE1E

B ARG B & 13 =80 2 5T (Active Style Pro HJA-
350IT : A 20y ~NVAT TS &2 AR
HI5E U7z bR, R o B AN = dlhn s B 51 %
Bt 7 A2 L. BaERE E 7213 AKERICIZE) 4E9 &9
RFEL 720

COZEIEE RN T, BATIEE) & IERATIEE & 5k
THT VT XLE T, 60 EOIEE)REE AL 4
& (metabolic equivalents : METs) & L CHEm &Y,
CDOZEINEERC X A METs O#EEREIL. ¥7 5 R
Ny T e GRS X D RSN TWw D 10, JRdE
HRFM OB X, REENASATZERT 2532883 % SAS
~ru7ruy s n & ARG L7z =g
WADLETBIELL Ty S A% vz, IR
(. HEETGEISRAE A0 METs 125 L WATHENRED D 72
<L L6055 ML ERT AR LR L, ZOMIZ1.0
METs £ COEERED EANALNZHETL, 254
DI THIUSIEE AR &GO, 1 HH ) O
210 DL OB RIEEH 24 HU LoSMEDO A%
RIFED BT G & L7z

LPAB XU MVPA %2 E#% T 5 72D W72 BIfE .
FNENL1.6-2.9 METsBL U3 METs L& L7z F
72 MVPA% 1 [H&720 10472 E (1 [ENC2 & 104520 E
Mfe L 72 MVPA 2 & L. BIERGGCTH o 721X 2 5
FTHHLL) BIUI05RMICHELZ. BEDLZ
% LPA Ok e 2B 9 2 BEIZ D W TR EED v,
FDD, RFFETIIHRLPAD60.3% A1 B 720 10
GRMTH-722 L% EB L, LPAIZOWTHREERIZ L
Hd 720 105 LB X 104K 548 L 2o MVPA
BLULPAOFMIZ, ARMEAHICIBIT S FHMEE LT
kv, 1HB7-) OB (43) TRL7.

75

4. HZE

Fr B L OMERNC B3 A 1HHIE T 5820 5 AF L 72,
HEFEK, WE (BY %), BIEORE S X UEKIEIR
(BN L), BIECEBIRER (HY) L) BT 5
BHRIZOWTIE, BHELTHAWTAF L, KEBLY
BRI TECllEL, KE (kg 2HE (m) ©
Tl L CERIEIE R (body mass index : BMI) & HH
L7z (kg/m?®)o ZEEFICOVTIE, HMZETHOH
HEINZ130EMEE (BT, MEEF, OERE, FER
. ERIAE, PSR, (HILERER . B E. 2%
WREEEE 7213 v ~F, MBI X 28 A HE
BLRER) 09 b, 20U EORESROLNL L
LEFE L 720 MMSE H ARG % Fl V> CRRAIBRRE 2 152 L
72o MMSE (X0~ 30 S D& m# T, BrrEHETH S
I ERIBERES BRIFCTH B 2 L 2R, AR E L
MMSE #4524 ki Ch b L LEF L™, 72
AW TIE, REFMMOFERER S & L T TR OREREHIFRIC
LR EREZERT 72012, T155HIT THRVTWE
T L VI ERICR A EE (13w R) B ks
w722

5. fREtERA

N=2 7 A Y, BREOEMVPA O & U5
FEIZ B M (BE#E(R 2 [standard deviation : SDJ).
Hhu i (PU 47 & B [interquartile range : IQR]). F 72
FEEEZAVORL72. UG EIZ BT 2 EAI DV
TlE, EHREEDOY;4E X Jonckheere-Terpstra O [ 5
Es BT T =B OB A1 Cochran-Armitage O 7]
e & W TENEIET L7,

ARSI BT 2 PRI E O R 56 4 2 % Kaplan-
Meier#E 5% FivCT 70 v b L7, Coxlbfl Ny — FE
TNEMHAL T, BLINTIR L7 GEKGEE =D LIHE
DEVU AL HEC B 2 BB E O FE AR 2 0 —
K It (hazard ratios : HRs) 8 & 1895% 15 8 X [#] (95%
confidence intervals : 95% CIs) % # %€ L 720 Model 1
Tk, R FES. B L OZEINEE R oA RN %
L 720 Model 2Tlid. Model 112Nz T, #EHEEL
BMI., M. FRAWERERE, SR EHHFE. TR ORI
R, BfEoBE, B X OBEOKIBERI L REL 2. F
7z, Model 3Tid. 7% 2 #flkeH TEME S 1172 MVPA
(F721ELPA) ASHEIIHOT L CHEREREE 384 A 7 LB
B L 0MET 572002, 1HB2D 105U EofiiEZ
ST ABIE. 1HIH720 100 KiaoFaEE %, #1211
H720 1057 KiMOIRE L ST 2B121E. 1 B0 10
GUEDRESY, ZNF1 Model 212012 THEL 72,
R B &L OFE L FRGEIEOXHE L ORXEEHR %
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L. TR TR ROV THBET L7z,

S RIG B O K HH O A i L iR E A ) 2
EOHERICHBOIIRZ R L. AN IERIZERIC
DWTIRETT 5729012, K IHH D Model 312 HHlBRAT & 3
WAT 4 vEExEIML, 320/ v x5, 50, B
L5/ 8=t v 7 A VEICREE L7252, ZOBIZ &1k
WEIEOXHEBIIBIT2RKfEEZY) 77 L v A (ZHIH)
IZRRE L7z TEMEZ B THE SR OBTE
M FE L 7o AWFZE T, HERSHEORIRDS ) >
FOHOEBEEZITRT WAL DERET L0, 4
20y MeHWIEETIVLEHII L7205, 3008
DM THEEZIIZD SN l2720, etk %
BRIZT 7280, 3207 v FEHWIZEFTLVERERL
727, BIKEEIROZEH 2BV T, WAEREESSA ) 2
73T AR RO SN gAEIZIE. 1TABD
DOFFEAT10 35 2 56 ORERED S E I T 5
HRs B L U95%CIs b L 726

BESHCTIE, BFEREO I FHICEZZ 1D Lo
REERZITBIMEMULB LORN=A T 1 VHERIC
MMSE 2 27 2518 FiRil CTH - 72 ME 5 & & BRI L
7oo TEHERY 7 Cox MBI N — RET IV Tl HFICE R

FHIR—MIBWT, ARV MOFBAEFNIIIETE LS
BRI BYONE720, HRETHANRNIDY A7)
BRI S N A H 55, 22T BRIV AZEL
THECXEZEET L7200, BINOKEE ST E LT, Fine-
Gray E 7 )V CHLE L 72 Cox BTNV % FI TN % 4 1)
WL 7% & TOMEHENTIZSAS/N— 3 » 9.4 (SAS
Institute Inc) #HWTERL72o F72. SIKATIFA
%#H ¥ 57282 LGTPHCURV 9 macro % i L 722,
FKHEIRTIE o = 0.05123%E L 720

m #R

N— 2T 4 2 IRER DN G E O 40 (SD) 1&
73.3(6.0) T\ 37.8% 0SHMUTH o720 Z#lhHE
DR AERM (SD) 12839.1 (105.3) 47/ HTH - 720
FMMVPA, 1H&H720 105 EOMVPA, BL 1A
720 104K MVPA Ol (IQR) X, #NFh
38.1(19.3-60.8), 8.7 (1.4-24.1), B X 124.0 (13.0-
38.4) 47/ H T > 720 LPADFIHEER (SD) 1%332.0
(98.0) 7/ HTH o720 BUEOZEKFEHEOZEH
D FE WA BT 5 JefE IQR) % Supplementary
Table 212773, F 112, #BMVPA OISR,

F1. BITRIREICE T B MVPA OSBRI DN—A 51 HFHE

BUNGGEE  B2MaWE  BSIAWE %A

(n=420) (n=420) (n=424) (n=423) P fortrend
k% 379 381 375 3738 095
L 775 * 63 736 * 57 72 %5 703 = 46 <0.0001
BEER, A 106 = 24 111 = 24 114 = 25 113 = 24 <0.0001
T % 133 143 137 114 037
BMI, ke/m’ 232 + 33 234 * 33 232 + 31 228 + 27 <0.05
R BB, % 61.2 498 434 336 <0.0001
HiT 4 DI EIREBR % 2438 167 177 182 <005
TR OBERERII % 250 131 73 50 <0.0001
SRS | % 91 60 40 24 <0.0001
BAED BT % 95 91 68 38 <0001
BHEOIKIE | % 321 379 396 454 <0.0001
SHMEREE R OB 5/ ] 8169 + 1073 8343 + 1025 8435 = 1005 8617 + 1062  <0.0001
# MVPA, %/ H 102 (57 -147) 280 (237 -337) 484 (428 -549) 84 (703 -1008)  <0.0001
1EH7: D 1058 L0 MVPA, 5 /H 0 (0-17) 50 (14-105) 150 (75-235) 381 (226 -566)  <0.0001
1H&72 ) 10 5400 MVPA, 77/ B 88 (49-129) 223 (17-265) 330 (233 - 404) 472 (32-609)  <0.0001
#LPA, 4/ H 2804 + 938 3276 + 86 3198 + 96.1 370 £ 928 <0.0001
1H&7:0 105 EO LPA, 40/ H 1226 + 733 1409 + 669 1478 = 736 1435 = 673 <0.0001
1372 10 5Kl LPA, 5/ [ 1578 = 42 1866 = 402 2019 + 418 2265 + 453 <0.0001

R BRSOV, FIYME A FEED L IdH gl (W Ar#iB) CRFEEZ R L7z 8 MVPA oA, B
BWT 169, 348 578 45/ H. ZHIZBWT 206, 400,641 45/ HTH - 72,
%55 © BMI body mass index (K#48%%) ; MVPA, moderate-to-vigorous physical activity (H & 58 B &K IGB)) ; LPA, light

physical activity ({58 B K EH))



RS
§528% 1% 73-83, 2026

MR REDR— AT A VPAEROREZ R T #MVPA
DD TR R Tl < BEFEDEL,
BMIAME . BB, wmBIRRER. TR O EEHI R,
BILUORMBREREEDZEEWMRr o7z, T2, BHIED
BRI & 1) DEN XKD > 72A%, BAEOHKIEIRT S )
DEEEE Do 720

UL 5. SAE DB t Iz, 274 %\ HERERE E Y 5S
AL, 91 AHHEREREE OSSR L. 47 S0 hERERE
EDSERNINT A SR L7z FEREEEE o BAEFE A i
#% Supplementary Figure 1 (2R L726

#2112, MVPADZIEE L RRBERESRA Y A7 & O/
DR Z 7RT . MVPA OKIEH QML OBICED
B2 5L, Model 1Tl ERLOVUFRLEEIT &5
) A7 Do 72 (p for trend < 0.001) ¥EAEM722E
MR TEHICHE LSS, HRs B L UV95%CIs 121
DEPRBEL 2D SN 72 (Model 2) Model 2

&2. MVPA ORIAE EHEERRERE ) AT L ORE

IZBWT, BMVPA, 1[H&H7-0 104 LL EOMVPA B
L U104 Kl O MVPA Of U it % . A HH O
PR & B L 72 A ORBERED LI T 5
FEEF A HRs (95%Cls) (&, 1 2110.39 (0.25-0.62,
p for trend < 0.0001). 0.45 (0.29-0.69, p for trend <
0.001). 3 X 1U70.45 (0.29-0.70, p for trend < 0.001)
TH o7z, Model 3Tid, MAFERZIC1RHBH/2H 105
VL EDMVPA 3 X TP 1043 K O MVPA TREDH 5 11723
P ENZIREG L7205, RRE L THETH 72,
MLPAB L1 HBHZD 1055 EDOLPAIZDWTIE,
MINDETFT VBT HRERE A ) 27 LITHFEIC
BLEEL CWido7z (83)e —H. 1HBH7D 105K
DLPAIZDWTIZ, Model 11ZBWTHRER EZEA: ) A
7 L DOMICEERADOBENRD 57z (p for trend =
0.01)s F72. Model 2°Cid, s BT 5 ik
s E D FEATHT T 5L HRs (95%Cls) 130.65 (0.43-

seregy s OO Model 1 Model 2 Model 3
e

SR HR (95% CI) HR (95% CI) P HR (95% CI) b
# MVPA
%1 UGAIEE 137/420 727 1.00 1.00
$2DUsrirEE 710420 329 070 (052-094) 002 070 (052-095) 002
3DUSRIRE 39/424 167 043 (0.29 - 062) <0.0001 044 (0.30 - 0.65) <0.0001
5 ADUSRIBE  27/423 115 037 (024 - 057) <0.0001 039 (0.25 - 0.62) <0.0001
p for trend <0.0001 <0.0001
1 W72 9 10 5B o MVPA
%1 122/416 643 1.00 1.00 1.00
H 20U BE 657425 290 062 (046 -085) 0003 058 (042-079) 00007 068 (049 - 095)  0.02
H3DUsMAIBE 55/423 242 065 (047-091) 001 066 (046 -093) 002 087 (060-125) 044
HA4DUSRIRE  32/423 138 044 (029 -066) <00001 045 (029 - 069) 00002 059 (0.38-092)  0.02
p for trend <0.0001 0.0003 0.047
1 &7z 9 10 5K MVPA
1 DUSMATEE 1327420 694 1.00 1.00 1.00
HEoUUSHIRE 73/421 335 084 (062-114) 026 085 (063-115 030 087 (064-118) 038
B 3MUSAIEE  40/422 175 051 (035-074) 00004 052 (0.36 - 0.76) 00007 054 (0.37 - 079)  0.002
BAMGSAEE  20/424 123 043 (028 -066) 00001 045 (029 - 0.70) 00004 050 (0.32-0.78)  0.002
p for trend <0.0001 <0.0001 0.0001

TR Model 1 Tl B, F#s. B X O =IIEERT O FF R % % L 72, Model 2 Tl Model 1 T2z T, HEF
#%. BMI (body mass index : H&18%0) « M. FRAMMERERE &, L BB . TR OGEHRIIR, BAEOBIE, B L OBIFE O EIER

% PR 72 Model 3 Tl Model 2 DHRFIZHMZ Ty

1& 720 10 43D o MVPA ISR A0 HTI2B W CiE 1 \dH 70 10

SARIO MVPA %, £72 1 [1&H 7210 10 43HKiiG D MVPA 2T 20828V TiZ 1 FH 720 10 5L ED MVPA #2121l
720 #& MVPA Ol BEEIZBWT 169, 348, 578 45/ H. HIZBWT 206, 400, 64.1 5/ HTH o720 1HBD 7
0 10 57 LLE> MVPA o frud, BHEIZBWT 16, 90, 279 4/ H. WHEIZBWT 14, 86, 219 40/ HTH o720 1B 7
N 10 7K O MVPA oML, BHIZBWT 100, 190, 308 437/ H. PEIZBWT 155,278,426 43/ HTH o 726

W& 55 : MVPA, moderate-to-vigorous physical activity (& 58 E & 4&358)) ; HR, hazard ratio (/>4 — K 1t) : CI, confidence

interval (SHEIX[H])
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0.99, p for trend = 0.03) T&H > 72c Model 3 Tix. 1]
H720107 U EDOLPAIC X BREBHRL, KKk LTH
HEPEETH -7,

FHMVPA, 105710 1055 L EOMVPA, BLULPA
DOEHEHIZBWT, B EREA ) A7 L OB EILE
BIOWHINZL > TED L Z Lid74 % - 72 (interaction
p>0.05, —F. 1HEB7YN 1055 KD MVPAIZB W
TROONTHEHEIZOWTIE, BB TREMEIFED S
17273 (interaction p < 0.01). HEEMOHTITHE LT
—H L Cwize mIEMSAEEZR $ 5 EALO U5 AL FE D
HRs (95%CD . BPETIZ0.90(0.53-1.52). 0.26(0.12-
0.60). BLX10.35(0.15-0.83) (p for trend < 0.001), &
:C130.82(0.56-1.20), 0.66(0.42-1.03), BL10.50
(0.30-0.85) (p for trend < 0.01) TH 720

HIRRMT & 3IRA T I A4 Y 2 L7286, & ToHh%E
EEXMELIZETVIZBWT, MVPAOLIHH, 74

=0.11. K1A). 1[l& 70 105 L LD MVPA (p for
linear < 0.001, p for nonlinear = 0.42, K1B), BI
1EI& 720 105 #im D MVPA (p for linear < 0.0001. p
for nonlinear = 0.45, [X1C) OZF N2 & EREREE S E
A7 L DORICHRIEO AEUSER RO bz, F72.
MMVPA, 1[H&H7-0 1055 L EOMVPA B L1047k
HOMVPAIZBWT, 1 H®H70 ORERA 1045 ¥
T B ORERERE E D FE 4120 5 HRs (95%CD) (&, %
#110.86(0.81-0.92)., 0.88(0.81-0.97). B X 10.79
(0.72-0.87) TH o720

WLPA (M1D) 3L U1 H&H 721 1073 EDOLPA (X
1E) 2B B MR E 3IKAT T4 VT CIlE, HERERE
EHRAEY A7 EOIHIEF I3IERIEOBRIER S
Lotz —H. 1EBH72D 105 £ D LPA & HEHERE
EHRAY A7 L ORIIEIHIEO HECRERTRD S
72 (p for linear = 0.04, p for nonlinear = 0.27, K 1F),

b B MVPA (p for linear < 0.0001. p for nonlinear 1H&H720 105 KRHDOLPAICB T, 1HH/2) O
x3. LPA DEIEE EHEEEERE ) AU EDOFE
sortpyy  LOOAE Model 1 Model 2 Model 3
stgan 2500
SEEH HR (95% CI) P HR (95% CI) p HR (95% CI) J)
#LPA
55 1 WA i 96/421 46.9 1.00 1.00
55 2 WU i 65/422 30.2 0.87 (063 - 1.20) 041 0.88 (0.64 - 1.22) 045
55 3 WU 7 63/421 28.0 0.89 (0.64 - 1.23) 048 0.90 (0.65 - 1.25) 0.53
5 4 DU hL B 50/423 22.0 0.76 (053 - 1.10) 0.14 0.78 (054 - 1.13) 0.18
p for trend 017 0.22
1% 729105 L EOLPA
5 1 ML 76/421 36.1 1.00 1.00 1.00
55 2 DAL B 67/421 30.6 1.02 (0.74 - 1.42) 0.89 1.07 (0.77 - 1.49) 0.70 1.14 (0.81 - 1.59) 0.46
55 3 T4 B 58/422 26.3 0.83 (059 - 1.17) 0.28 0.86 (061 - 1.22) 040 096 (0.67 - 1.38) 0.84
5 4 DU 73/423 328 1.06 (0.77 - 1.47) 0.72 1.06 (0.77 - 1.48) 0.71 1.17 (0.84 - 1.63) 0.37
p for trend 097 0.99 0.54
1 Bld 72 9 1057 A OLPA
55 1 WA RE 115/421 585 1.00 1.00 1.00
55 2 WU 7 66/422 30.3 0.66 (048 - 0.90)  0.009 0.64 (0.46 - 0.87) 0.01 0.63 (045 -086) 0.004
55 3 WU 7 53/421 233 0.68 (0.48 - 0.97) 0.03 0.69 (0.49 - 0.99) 0.04 0.68 (0.48 - 0.98) 0.04
55 4 WU 7 40/423 174 0.63 (042 - 0.94) 0.03 0.65 (043 -099) 0.046 0.64 (042 - 0.98) 0.04
p for trend 0.01 0.03 0.03

EM : Model 1Cid. HAl. Fis. B L =8NS ERTOREERE- %24 L 720 Model 2Ti. Model 10K T2z T, #E

4£%. BMI (body mass index : RA&540) . MIE. FRAIHERE
BRI % #7260 Model 3Tli%, Model 200 HF 22 T,

P

ZEEOHAE. TIOMEERIR, BUEOBYE, B X OBAED

101& 729105 LA EOLPAICK T 52528Vl 1 b7 Y

105K OLPAZ . £ 721 1d 7210 1055 K OLPAICK T 2 5 ATIZBWTIE 1 HlH 720 1057 L EOLPA%Z Z N ZNFHEE L 72,
WLPAOMNGALEIE, BIZBVT217.3, 2764, 3360 4/ H. 2B WT300.7, 3640, 4284 73/ HTH o720 1HEH720 105
VI EDOLPADO MG HUIL, BIEICBWTE6.6, 914, 1329 45/H. MEICBWT112.3, 157.8, 2018 55/ HTH o720 1 HBH721 10
ARG OLPAD A EE . B2 BVT1458, 175.7, 2090 43/ H. MEIZB W T171.7, 2020, 2334 45/ HTH - 72,

W&7E © LPA, light physical activity (K5 &G E)) ; HR, hazard ratio (/N%'— FIt) ; CI, confidence interval (fS¥EX[H)
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p for linear <0.0001
p for non-linear=0.11

J\HF— Rt
I\HF— R

#MVPA (9/8)

p for linear=0.18
p for non-linear =0.91

I\F— Rk
I\HF— R

#LPA (5/8)

1@z D 103U EDMVPA (53/8)

p for linear <0.001 C p for linear <0.0001
p for non-linear =0.42 p for non-linear = 0.45
f%}
=
A
i
hin)
z
=
1E3 =D 103 FKFBDOMVPA (53/8)
p for linear = 0.68 p for linear = 0.04
p for non-linear = 0.58 p for non-linear = 0.27
R}
n
£
i
hin)
z
<

1E3 =0 1053 EDLPA (53/8)

1E3 =D 10DFKFBDLPA (53/8)

1. MVPA £ KU LPA EHgEREERE ) A7 L OFORERISER

MVPA B X O°LPA ®OKIEH D Model 3 IZHIRAT & 3kA T I 4 VB ZENL, 320/ v F%5,.50, BLO 9B/ S—k ¥
A MBEIZEEE LTz0 FOBE, BEHEICBIF A REMEEZ Y 77 L v A (BRH) ICBHE L7 SRIT 120 99 /85—t v ¥ £ VEOH
BT — FIL (8 B XU BREFEXE FEET) 2 HWTOR L7,

B&5E © MVPA, moderate-to-vigorous physical activity (HF 58 EE & A{ESh) ; LPA, light physical activity (56 & K15 S5))

M2 10583 256 OERED A IS5 HR
(95%CI) ix. 0.96(0.93-0.99) TH - 72,

JREE AT TR, BRI O 1 4E B ICHERERE E D54 A3
BOLNT-ZNE (4444) B LUMMSE R 2 7H718 pick
i Cd o722 (54) A L7234 (Supplementary
Table 3). F/2EHAV A7 L L THETERLZEE
(Supplementary Table 4) Of1LIZB VTS, MVPAD
BIEHTHRDOONIAERIIED S o7z, B 1
FE IR EOEDRD SN-SINE B L I"MMSE
A 3T HI8 LRI TH - 72BN % Bryk L 72 AT
®D Model 2128 WT, 1EDB 70 105 KO LPAIZFE
LN HERSBERILEES L7225, KKRELTHET
& - 72 (Supplementary Table 5)o — /A T, 1REIBH 12D
1057 & O LPAIZFR S 7z = S B RIX. #E)
A7 ELTHEEEELGAEICIIERETE R o7
(Supplementary Table 6)o Bi& Y A7 ETIVIIBIT b
U BE LR 2 AL U478 0 HRs (95%CI) 13,
FNZ10.66 (0.47-0.91), 0.71 (0.50-1.02). BL O
0.68(0.44-1.04) T&H -7z (p for trend = 0.06)
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N Z=

HARNEE 25 E L2 O EFZETid,. =8
IR F WV ClIE L7 MVPA & BEREREE S A
27 EDOMIZ. BEGHIE P OEOHESERITFED
SNTze F7o, BEREELT, 1HBAH 105U LD
MVPA 5 X UF1047#iili ® MVPA 1Z, Zh 2z L <
FEREBEESEAE ) A 7 LB L Tz 2 e ol £
72. LPAIZDWTid, 1dH 720 1043 KD LPA O &
AHEREEEREE ) A7 EFBICHEL Tz, Dkt s
FRHE, TNOHOHRIL ] E OB DL I DD
HDOLITMVPAO 1 HOEEFEE A NS E22 &, B
L O] M OMEEM ASE W LPA O 2 Ems4 5 2 &
. BREICBIT AR ESEAE ) A7 O TIZERT
HHIEERRBEL TS EZZ N5,

AifZETIE. ShETOHEHETF -1 2%
T AMRICEBMEE—F LT, ZlhnEEE
% W TREICIE L7 MVPA OEASE W IE &, Hhe
BEZEE ) A 7 PR E V) BEDTR SN, T ORFR
E RTINS 2HOMMEER T — & % V758
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DFEFEE L —E L Tvwb, Dunlop H &, ZEFEIE R HiE
EHT LD, FO) AT DOEVARELL EOBNE 1,680
ERGE LRI BT, MVPA R & 24 o
BRI P O ESs ) 22 L OMICEERBEDOH
WEBOZY, b9 IROBRMEERZ AT 5 HARANE
HOI3L E R G L T 5 24EM ORI X WFEIZB VT D,
MVPA BB OEADSE T E, HREEESEA ) X 7 23w
EVI)BEPHESNAZY, L L, Ths oy
T AL, BEOHEEETAERICRONTED., F
7B A B R o 72 2 e S, R0 EE %
THMEDEZ NS, BEHIHA L) BVWARIFZEL, S
BoNZMRIE, COBENSHRBEEREZHT 25
BEETICBVWTL—ELTWVWAIEERLTWVE
ZAbNb,

INFEFTOIET A (ZFOREH BT
A2k, 1EHYI0SKRTGTER SN
MVPA & D IEH 0 ) 227 1T & o o BT 7 B
ARBENTWBEY Y, T/, RED2MOWIED S
b MVPADOERE/NY — 2 LI A7 L ORFEDTR S
NTBYH., 1HH7D 1055 KO MVPA HHRILTIZ D
26BN, 1RHA0 105U LEDOMVPAD S 726
FTEEBLRBECH 722 EARENTVDE O K
7eid. 1 BOMPFEREH DL ZEIZ b 5T MVPAD 1T H
DEFHEE 2N S &5 2 A%, BEREREEREY 2712
L CHRENICERT 2 2L 2R T 2HIME OIS
VARPORTHZEIZED . I F TOMEMROILE
WHGL-eEZOND, T2, KHEOHRIE. 5
W % R O MVPA # B MVPAIZED TEWI & %
R LT 2 oKEO 20184 RGBT A K5 4 » G5
ZH 4 (The 2018 Physical Activity Guidelines Advisory
Committee) |2 & 2 FH ORMERHRE 2 HFHFL T b Y,
RS IINGEW 2 FmETH . 1HH72) 105
D EOMVPADEEIREMGENZ L2 EET AL, 10
H 720 105 FKi DO MVPA % £ & THMVPA K O 3N
AT L L, R AREA LOBREET S L
EZHbN5,

HIBRA; & 3IRA T T 4 > BI%AE F v~ 72 F = BUG AT
5. MVPADETOIHE & HRekEEIRE) 27 L OMIC
MIEORESERI RSN IRODER2S. 1
REFEEZEAE ) A7 2T S A0 EDOBRELH 5
RTIE %L, BERESY — 2V 1I2hh bS5 THRMVPA 2R
FTIEILE- T, VL DEELEOMIBENELNS S
EAVRIEEN D,

B &R X AREDTE T v AT, MFEEST
HI5E SN2 LPA & E#E OBIETE S ™ B X OV«
BOFERY PEEMT SN TS, LA L, LPAZE
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7EEDOER Y — R ESRA ) A7 LT S
MEIPIIAHATH 5o Fer OMBIRY ., wimE DT
WE5E 2 8 O A D LPA L HEREREEFAE ) A7 LD O
MELZRE L TWwad, —HLAEREIEON TR
WY BHEEE AT A HARANERE I R— MIBWw
Tl LPA L EEpEREESAE Y 27 L OB OB IZHRE
N7z b9 1ROMIETld. BN EREEIE %
FT5E220) A7 RTFE2ETLHHAICBNT, LPA
B OMASE T E, BEEREEREA Y 27 ML)
B AFRD H 72 ARIFFETIE. #LPA & BERERE S
HEY) R EORNIZ, IS L IFIEIE oM O BEHE b
RBOONL oz o, BN - ORE 5 LPALC
DWTHMFT 2L, 1HH72D 105K DO LPA D
AR E VT L, BRRERESSE ) A 7 2V & v B
WRBOLNTEY ., ZoOHKEIE. ERHoORENEILO
MEFFICA LT BOREEREE O LPA OB S 72 53
WAL REL TWEIDEEZENL, EREIZ,
Jefferis 5 b, HEOERBHMEZ T H L T HEFNR— A
DOWFFEIZB VT, BIETY I X OB R % (i b
TOMILELTHWZLOD, 1RIOHKGHEER AR 2
LLPAD L 725 TR OBEFEF IR 2 BIZ L T\ 5, Bz
X, 1B 720 105K O LPA IR & A =B
LCw7s, 1HH720 107U EOLPATIZZD LS %
BHIZERED SN G o2 E512, Jefferis 51, 1[H
720 104K DO LPA & 1 A& 720 1-1545 OEEAL R
EDOMIZIEDOMBEEBED—FHT k=062, Zh&b
HeBe SR VAR (43) & OBICIZE O % 520
THY Bl 1EDH720 31-605 DEEALTldr = - 0.55.
6147 L L DAL Tldr = = 0.67). 1[H& 72 1) 1045 A
DLPA L RHBHIBT 2 EHE T 7 b 4 L OB % 7R 3747
ik, 1H&H720 1-1550 O EER L OB #E %2 R 12E &
EIZFARBETH -7 ZOHEH, S, LPA ORI
DFIN N TIT AR O HZIZP S N A 720, 11D
720 104 A O LPA TR S N7z B2 B 3, #8258
T R LMERRY 2 EOBAOBET 7 N 7 4 & BN
FHEN TV L EVEARR % il & 580584 L C
WAL REMEDH Ho L2 Ly ABFFE TR, SHEEMORE
X BIDSA < BEGHTIC BT 1EDH 720 105 A
DLPA TR LN HERBERSRIT L 722 &2 5.
HROMPICIEESLETH D, FlZ, BRI AZE
TN E WA, BRSEE L CIEFEE o722 L
M5, 1@ 720 10457 il 0 LPA L2585 & /- HE RERE
L) A 7R B IRENR R, AV AZELT
T % E R L 2 WA IITEAKEHE S v 2 T REMES
Do BATHROBLSIEFIZEONTVWL I LD, &
DRI L TSR IV ELOMEIRDEN L,
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RIFZEDHEMAE LTI, B E IF-— F 7S TH
5 ER, WISIEE SRS OB K & 23 7V st
FLLTWLIEENEFOLNL, /2.0 AWFZETIE,
=EhnEER AT A2 12X, 1 R oRkEERR A
B7: 5 MVPAB XU LPA # ERNZBEFERT- & LTH
WL IZENTET, —H, RIFEORFIZDOWTH 78
LTBLUENH D, F—I12. ZHIEEEORRE L
T —HBOMEFHD S RGE) = (B KHPIEB), A2~
7) BRIBTE RV &R, AREE E TSRO
TNTVLHESEHOME] (F - vr—F 27, Ya¥y
7) RRETE VW LR ERNALN TS, /2, KR
WFZE T ST 2 =8 iEEFHEI A (20-597%) %
FHE LTRSS, ZREUIFER SN T D, TD7
O, EEEICBW T, FRICEEE ARG O METs % #
NS A S EAVRIBENTE DY AFZEICB VT
MVPA H538/NFAT S TN 2T B D B0 8510, &
W B LR - BRI R RS T A BT A 1
\CHAE R D LENRD DY RFZEICBTHRALSD
BEEIZL>TID L) REHKEPTNL VIGEITIE,
RSB AERE O FE A 2 A5/ NGTAT & LTV 72 T REME S
Hbo H=IT, RUGEICL D ESNTZHRIZ. X=X F
A VIRABBRIZERE SN TR h o R E 2 X 5 N3
DHEEDHEEZ T TW AU EEERH 5, L L. Af
ROEMBITICBNTIE, DX RBELRIZ L7120,
N—=2AF A4 VPTIZBI 5 TEOREGERIBR R Mo 32 % 7
TR TS L BT FERL 720 & 512 BEFITICE
WTBB LFEBICRE LIRS FEBRINL2EIC, 1
[d 72 ) 1055 Fii O LPA & BEREREE S E ) 2 7 L O
DOBEFEAEET L 722 & 2RO TIE BB e —B L7245
PESNTBY, COZENHL 0D L) RIPEITRE
HTHhotzbEZBNL, B, RIFFETIE, HES
NAEBEBOZHKENTEFIICBWTEE L 0D, 15
SNZZHRAD, FBRET S F I RFEMOLHER I L B
HBEZITCWANREN 2SI By T 5 28 IdTER
Vo RIS, ARWIZE TIEAR) 2 s s 7 — & 2545
LNTWARnZ L2 FRMHE LT, £ OBMNMEEKE
FEL 720 SRNTXFRE L. AR % S T T — & A3
SNLoMESIME LD b, ZEREFFOEEGD
Morzb oo, EERE. THREOMIERIR, B X0
R E D EI D > 720 L72h > Ty ARWFZEDFFHT
X RE T B LD b A HEIEBEASE A o 721 RePEDS
HH720, ORISR TIIBARIEEE & Bk E 54k
) A7 E DB OBEDGR S 25E/NFM S LT B T RE
Wb, SHIT, RUFFEILHAEANOHE—DH THEE S
N7z720. BS N2 RBO—RALTT e AR VLT RENE b
Hbo
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Vot
U=F=]
AWFFETiE, HADOHIBIEE SEE IC BT, 1 D

720 1043 DL F 7213 1040 K 0 MVPA & HERelE =584
)27 LD, BIETAOHESERIR I N,
F/20 1B 105 KBOLPAICOWTH, HAH
WIE EHERER ESSAE Y 2 7 PRV E W) BIEDSEED S
2o INHOHENS . BEER-IIZAHD 53 MVPA %
WiNSE5Z &, F7203 1 HOMERMAEWLPA % X
N CEBTAHILICLD., HkEICBI 2 HERED
ST TEDLILIRIBEND,

HEER

i /& (Supplementary Table 1-6 3 X U Supplementary
Figure 1)1, Journals of Gerontology, Series A: Biological
Sciences and Medical Sciences D4 > 1 > {i CTHIE T BE
T& 5 (https.//doiorg/10.1093 /gerona/glaa046) o

FHEEd SOFIEMER

KREOFERIZHT=> T, S REIIEE W 72 ENH
IR, FIRIER, B, B X OEIER % 3 Rtk
MOME OBICKHOEE LY RiFgRIE. EEY
B8 7 5 BEA Ak = 12 A S 7z JE AR 57 B 24 T 72 2 4
B4 (H25- 38 HE - — M -004) . = H 4 g b A8 4k
7 & B =R 123 S 7z F g Bh e, RESEMT A2 & REZY
=22 SNz B4 (2011 ~20164F), BLOTHA
SAMTAREL LS 2 S A I FN A S B GRER
JP17K09146) 2 & 23R HEE =720 WTho
GERME D . W TYA . F— YT, 7— 5 Ol
R EROBEE, F RIS A0EICES Lo
720 RIFFEIC BT BFNEABULEFIZ 2w

XHR
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Associations of Living Status and Residential Environment with Physical Function among
Older Taiwanese Adults
Chair: Hiroyuki Sasai (Tokyo Metropolitan Institute for Geriatrics and Gerontology, Tokyo, Japan)
Yung Liao (Graduate Institute of Sport, Leisure and Hospitality Management, National
Taiwan Normal University, Taipei, Taiwan)

Background: With rapid population aging, social connections and residential environments are increasingly
recognized as key determinants of health promotion among older adults. However, the relative
contributions of living status and environmental constraints to physical function remain unclear. Methods:
This cross-sectional study included 914 community-dwelling older adults recruited from outpatient
hospitals in northern Taiwan. Living status (living alone vs. not alone) and residential environment (living
on the second floor or higher without an elevator) were assessed as social and environmental conditions.
Physical function outcomes included handgrip strength, gait speed, Timed Up and Go, and the five-times
sit-to-stand test. Group differences were examined using independent-samples ¢ tests. Multiple linear
regression analyses were subsequently conducted to examine independent associations after adjusting for
sex, education level, chronic disease burden, and physical activity level. Results: Older adults living alone
demonstrated significantly lower handgrip strength compared with those not living alone (p = 0.036),
whereas no significant differences were observed in other physical function measures. In multiple linear
regression analyses, living on the second floor or higher without an elevator was independently associated
with better performance on the five-times sit-to-stand test (B = —0.716, p = 0.022), while living alone was
not significantly associated with physical function outcomes after adjustment. Conclusion: This study
suggests that associations between social and environmental conditions and physical function are domain-
specific among older adults. While living alone was associated with lower handgrip strength, only
environmental constraints—specifically living on the second floor or higher without an elevator—remained
independently associated with better lower extremity function after adjustment. These findings indicate
that structural barriers within daily living contexts may shape physical function beyond living arrangements
alone, underscoring the importance of considering both social relationships and the physical living

environment in health promotion strategies for aging societies with declining populations.
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INSTRUCTIONS FOR AUTHORS

1. Thefirst author of the manuscript intended for publication in Japanese Journal of Health Promaotion
must be a member of the Japan Society of Health Promotion.

2. Manuscripts must be relevant to health promotion as well as the health sciences. Previously
published manuscripts are not accepted.

3. The categories of publications are original article, review article, field study, case report, material,
and others. “Original articles’” provide unique research contents or scientific observational contents.
“Review articles’ provide in depth reviews of both established and new areas in health promotion.
“Feld studies’ provide activities relating to health promotion. “Case reports’ provide reports
investigated precisely on specific cases or patients happened rarely. “Materials’ provide useful
information relating health promotion and its research. “Others’ include discussion platform, voice
from members, book review (only for academic books), conference report, letter (opinions on
publications), information on research and education in health promotion, and secondary
publication. Secondary publications should be in accordance with “acceptable secondary
publication” as defined by the International Committee of Medical Journa Editors (ICMJE). If
authors wish to have English-language article published as a secondary publication, authors should
contact the Editorial Board in advance. “Others’ are not subject to peer review, but their acceptance
or rejection will be determined by the Editorial Board. The Editorial Board may ask the authors to
revise the content.

4. Human studies shall be conducted in accordance with the recommendations outlined in the
Declaration of Helsinki.

5. If theauthorscitefigures, tables, pictures, and questionnairesthat are published in other manuscripts,
the authors shall get copyright clearance to use them from the owner of copyright before submitting.

6. All manuscripts shall be prepared in the manner prescribed in PREPARATION OF MANUSCRIPTS.
They shall be written in Japanese or English. An English abstract shall be attached to the
manuscripts. A maximum of five English keywords shall be placed after the abstract. If the
manuscript is written in Japanese, Japanese keywords are aso required. Do not use words in the
title as keywords.

7. The editorial board is responsible for decisions concerning accepting, revising, prioritizing, and
proofing content for publication, although the author is responsible for the proofing of the first
version. All decisions will be sent to the authors in the name of the Editor-in-Chief.

8. If manuscripts are published in the journal, the copyright of the article shall be assigned to the Japan
Society of Health Promation.
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9. The publication fee is JPY 3,000 per designated page of the accepted manuscript.

10. The authors prepare 5 files, which are a cover letter, a checklist before submitting, a manuscript
(including the information on authors), a manuscript (excluding the information on authors), and
COl disclosureform. Thefiles should be downloaded viathe webpage of Japanese Journal of Health
Promotion. Figures and tables should be included in the manuscripts. File names should not be
changed. Manuscripts shall be sent in an emaill message as attached files to

kenkousien.journal @gmail.com.

PREPARATION OF MANUSCRIPTS

1. The cover page of the manuscript (including the information on authors) shall contain the following
information: title; authors complete names, institutions where the work was performed, and postal
addresses; address of the representative author; category of publication; the numbers of tables and
figures; and the number of required offprints (JPY 10,000 for every 50 copies). If an author has
changed institutions since the work was performed, this should be specified with a present address
footnote.

2. Japanese manuscripts shall be typed horizontally by a word processor on A4 paper, with 30
characters each of the 25 lines (or atotal of 750 characters). They shall contain both of an English
abstract (no more than 250 words) and a Japanese abstract (no more than 1,500 characters).

3. English manuscripts shall be typed on A4 paper with double line spacing throughout. They shall
contain both of an English abstract (no more than 250 words) and a Japanese abstract (no more than
1,500 characters).

4. Every manuscript in the categories of origina article, review article, field study, case report, and
material shall be no more than 25 pages, including the figures, tables, and references. Others shall
be no more than 10 pages, including the figures, tables, and references. The cover page is not
included in the page count. The page number shall be placed at the bottom center of the page. The
line number shall be placed at the left margin and continue sequentially from the previous page.

5. Figures and tables are all essentially written in English for English papers. However, they can be
written in Japanese or English for Japanese papers. Their locations shall be indicated in the text.
They must be located immediately following the references in the manuscript files.

6. References shall be numbered according to the order in which they appear in the text and listed at
the end of thetext according to the following format. The number of the references shall beindicated
inthetext as...reported,V...known,29 ...referred to other studies.*” When there are seven authors
or more, list the first three names followed by et al.

<Journal article>

1) Trombetti A, Hars M, Hsu FC, et al.: Effect of physical activity on frailty: Secondary analysis of a
randomized controlled trial. Ann Intern Med, 2018; 168(5): 309-316.
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<Monograph >

2) Rogers EM: Diffusion of Innovation (5th Ed.). Free Press, New York. 2003; 11-50.

7. Before acceptance, manuscripts shall exclude the authors name and affiliation from
acknowledgement and ethical review sections.

8. Revised manuscripts must be submitted within two months. If the authors do not submit before the
deadline, the editorial board considers that the authors have decided to withdraw the manuscript.
When re-submitting, a response letter shall be prepared to respond to each comment from the
reviewers. In each response, the corresponding page and line numbers in the revised manuscript
must be indicated.

Revised as of June 1, 2017
Revised as of November 1, 2018
Revised as of April 1, 2021
Revised as of April 1, 2025
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