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(B&/EH8] 2 2R (T2DM) B 3B1T 2BRIELOHEITE ba-PWV IZEVEFEL, ba-PWV SRHHAKL
K7, #7777, BERMEEOBREHLNTHIEE ARSI,

(%] T2DM fF 128 L2t GBI L FEAS, SHELAE, (KA R, MikRE T —4#, 1 &+ Z2HEL
7o, WERHIENTIL Pearson OFE=RFHEIFR%ER, Spearman DNENLFHBEIFRER, ERIFIAT, B AT 4> 7 [BIFIHT,
ANCOVA % FEfiiL7= (p < 0.05) .

(#5R] X5 E 1X4EHD 63.12 = 11.96 %, BMI25.58 +4.35kg/m?, ba-PWV1666.03 £ 368.19cm/s, SBP139.36 +
16.52mmHg, FEABAELL 11.25 £ 9.45 45, HbA1c6.9 £ 0.72%7=~>7=. ba-PWV ZHEBAELEL, HA BT T
R 2 A1 R 25 5 &9 B 4E RS SBP TRHIE L= 257 ¢ w27 Bl 4341 Tt BMI(OR = 0.84,95% CI 0.726-
0.965, p<0.001) ELIRZI7=. F7=, BMI O cut off il % 26.28kg/m* (Bh#R T HifE 0.71, 95% 1C 0.60-0.82) 72
©72. ANCOVA TiZ, BMI 3 ba-PWV Of E 72K 172572 (p <0.05) .

[FEZ] AWF5E1L T2DM B4 O BMI 23 EhREE LoD B IC B L 7= 2 L2 BNl , £DHZ T BMI D
cut off (EZHERL7-.

*FEEFERSL: F—J—F:

W KA 2 AR PRYE, EhAREE(L, BMI
BWERKY BERE & — O - 5 - BIEeE
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[ZL®IZ

2 AR P (Type 2 diabetes mellitus: T2DM) (4,
AN REREFEZ 5 XL, BFOZT I
EE 2T, F£, BRAICIIEFERIE B L O TE
R E LB REE (L2 V. T2DM O BRI,
R, M, DAL, DIE AR RRAZ R v
YR —AOF BAFEL T, R s 8F 5
(brachial-ankle Pulse Wave Velocity: ba-PWV) &JHST
LCRELTWS 2. &51Z, FE T2DM H## (HbAlc
5.8%) &8 AUTEWHE T2DM B HE (HbA1c 6.6%) D
ba-PWV (%, MAFEEESIC ERL, A NE PR
BLOU ARy 7 A B2 EOHBEZ R L Y.
S5, ba-PWV THIESL- B IREE L DO HETTIE,
T2DM ([ZBITH B L OLINLESE DI AT %
TR HZERALNTHY, ba-PWV DT THID
ARAMENRESHEZ 9. ZRLOREENDIX T2DM
OB, R, A Mg AEY AT LB REE L
ENBBEICERL T DD EEZ LS.

T2DM FBHF OIEHR BEIX @R A& Db
H & A1E O (QOL) DHMEFRF, R NEZE DB
Fn DR 1 ThD. ZOERRDT=OITIX, FERPIME
/N L A DFIE M OVBIREE b MR SR D FEIE - 8
DOFLIERSETHS Y. Lizd>TH X T2DM B
EHEDDERIRIZE S TUIAIHEDO R BE2 MR TS
ZEEREEA L O A B E X E OEITE T AL
FEETHS. £7-, T2DM [FEHOREIEBR TR
FHDOELIII KB EZ T TCNDIE V% ERDE,
RS T2DM ([ZB30 25 DL EH LLUE
IR E O/ R ER SR ChHI LN RES
nas.

LanL, Bk Tl B IRmE A2 FEAI 3 2 FiE TR S
, —fRAIZIE ba-PWV OREAIT B OREERIZ LD
FH PAMETHS. BI<D T2DM B L EHRI
DO LZENBESNDFHI ALY T —ar il
DIEE EFR G510 0/ N iR 72 & CILR AT
A — ZAD I RESCHE 2R O 7 1 OV O [ E CREAM

B AN RIS AT M
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FEhan N TH 5.

T2DM & DI B ERERO 72O I XEIRIEAL:
M TA2ZENEETHLIEND, RIFFRIZ
T2DM BEITBV TR /), B Rk 23T
L, BIREE(LOEITIZHET DR T E2HONICT
HZEE ARy, BIREELOEITIX, ba-PWV D
HIEIZEDFHIL 7=

Ak

WS INE IV = 72 B SEL Tl 562
ENFRETHY, BERHECRE R OT — &
\CBILIAEN DI T2DM B 128 £ L7,
SNVECYELE, | BUBE SRS, T IBCEBIREE (TR O E-
MEAR S 2V EIE BRI L7220 , ARG AR, AR f
&SRB I LD D22 bR, JE BT F i ifnE bt
(ankle-brachial index: ABI) = 0.9, TRZEHIREAZE
FEDEE, TR AW, (IR EIITIHROE W, O
iR —AA—=T— T2 EDIRNIED ALY, HED T
FRE VR (GRINZE 1 ®C 2, 3, NPE: non pitting edema
R LI=F) , 2O, FIREDFFES AN A
LWL BB L, 14 HAOBENRISH, 114
B DMENTRE G (LU, KP4 &laoTe.

ARIFFEL, ~N X ESORAIBI A Z 5
ETDEMBL T RIS T A fmER #H A
STEHEIS AL, B ER K FOMEERSDKER
(KFRE 5 B 30015) 215 CEMmINTz. 33T
DOIFFESME L, ERIZEDA T H— LRk
ATz

AR H LU T, TR PR ORI E & AR AR S
A ¥ — X A (Bioelectrical Impedance Analysis:
BIA) Z 52 L7=. I DS (8 LI 125 PHAE,
THE 26%AN7 & E PR 1, BEEEMIIZL Tr—
BN =A% —Z T Imm HALCTHIELZ. FHE
26% AR PHAE, B K2 100%EL, BEE NS
SMRFETORIOFAM 26%DNLE CTHIEL 2. T
B PRER T, (RASCHERI OB L0 E LT 52,
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DY BINDT2D, FIRISEMEOALE TRHL
TRRE PR CRRA L TR EL7-fEZ H V2. BIA 13
{RHE R T (DC-430A-P, TANITA, Tokyo, Japan) %
T, B, IEhEZeHiL7z. &k
FOMEMI BIXZFNE AR E ChREAE LG &R EE
FOMKRIEN A kT, o, FREEEOWEME
135 BMI 2R LTz

i DFEREIZ AN R AV R AT EA—H — (u-tas
MT1; & 4E7 =<, Tokyo, Japan) & T, Ji#
AL T O R ) 46 K OVE B & S 7 ) &2 Ml E L
o MRS /)3 JOVR IR 5 11, A~ s
NRE AT FA=Z—TROLIE (kgf) & THRE (m)
EORERHL, TNE AR (kg) BLOKE
(ke) THRELTHIEL . /IR 4
JVHE 715 (Grip-D, AR F 2 ERERT, Nigata,
Japan) Z HWVCHIEFC 2 RIHAIEL. #8150
YRTHIE RN AL TR E I B O s SIS Lz,
BONTEIXARE CHREUR IREAR L, 2
Bl DA BRI LTz

B R AL O FERE 1% ABI, UUHE#A M (Systolic
blood pressure: SBP) (mmHg), ba-PWV (cm/s) Z it
HLT-. Znbid, 2ROz =N GRER 26°C)
(2T 10 53 LL EAEAGL TR U tk, i FEAREE
I 7 % & (HBP-8000, 7 74 22—V U AL,
Tokyo, Japan) 2 HCHIELT-.

B R O BE R I PE R R B T O REAI S, 2 DO RTZ
FIEE 3 SOMRFRIRAEE H CHEL. AilfEd
Hix, (D FERFEEZESITWDZE, (2) BERPIME
A% R (Diabetic peripheral neuropathy: DPN)
PSSO IR B A RN CEDZEELTE. £, (1)
DPN (ZX5 &b B &R, (2) mfHiN RO
B RRMEOIKT, (3) M7 L A i D Bt o F
HEDFLAEDH D 2 DLL EFET D5 AT DPN &L
72 1O WA SR OIRE) B E L o B XA VT
THIELZ. 73 b ARSI B T ke 2
WTHIELT.

EK*E% E?ﬁ/ﬁ?—ﬁmu
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MEHRA T — 213 H 07 L0 RERE B (mg/dL) ,
Triglyceride (mg/dL) , HbAlc (%) Z 15 HINELT=. =
NOITZE OOl B 25 2 » AUNOT —4
I L2,

T2DM O HBAEENT, T2DM O A 20 L7 &
DIGHINEEL, & DR RS H LI AR 50% i B
Ll

FAHENTIE ba-PWV MERBIEEELL Eob o
EREERTEOHD LD /RT AL —D %% 5t IS
DI t REBLD 2 EE W TEEL-. ba-
PWV ORI ELERE I T/ MRS D38 35 a0
(B Y = 13.68X + 678.82, Lt Y = 15.95X +
514.69) & FVWCHE L.

ba-PWV EEREEEOHBEBRZ, STAN v

—X1Z1% Pearson OFERIABREIRELITVY, /
VNG AN 7T — 4|21 Spearman DAL FH BILREL
BEAE W THEILT-.

ba-PWV (A 5 2 5 Z K OMBFHIIL, ba-
PWV Z4EJEAE e LT EIER 58T (BIC 2 AW e
stepwise DZEEEIN) 1T o7-. ML EBUTITHAR
BARE B W TAH BB Z R L7z T R JE PHE
(%), JeATHFFE CRIE DS /RESAL TS T2DM Y]
W CFEHD) D, SEEIRNRE W, B REK
(kg/body weight) ', BMI (m?/kg) '©, HbAlc (%) 7,
PRI LU, ZNHOR T, A () 103K
OV SBP (mmHg) 311 D-CHFE L 7=,

FREMDSBIRE LI LI E T EEFHET S H
T IR AT 7Bl m e Lz, 1ERA
UL ba-PWV ZSEATIFSE N EL-5% 1400cm/s LA 1
ZEIRECHY, FmEBREeLEL, £, M
BB L OB A BT E R AT L RO LK
oda: LAY

F7=, ROC iz W CEREELIZ3 45 BMI
D cut off EHZFH L=, Iz TESZ cut off fHD
IETEERH O B CEPER, BEORIEE, BE, FF
B BEER R, BRERY R, B L, B
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LEHOR 21T 7.

&\ Nl D52 B Z 8 LT ba-PWV & BMI &0
BIfRARETT 5 BT, BML @ cut off A Cxi4#H
ZEEAIL, ba-PWV ZIEIRAER, Flna M i 24
95355857 BT (analysis of covariance: ANCOVA)
wFERLIZ.

T RTOEHNT Q-Q 7' rvhBL T Shapiro-Wilk
EHIMERE L W CEHRRNCIERME A MR LT, Hiat
fi# HT 1%, R ( The R Foundation for Statistical
Computing, Vienna, Austria) D2 77 (71 /L 2—
—A LB —T 2 —RATh% EZR (versiond.0.3) & F
TATo72 2. et A B p<0.05 L LT,

#ER

KR 63.12 £ 11.96 1% T, Bkl Bk
69 4, Lotk 45 & LipoT=. (REIL 67.46 + 14.93kg,

® 1. AREOEXRENL

B AN RIS AT M

Japanese Journal of Physical Therapy for Diabetes Mellitus

BMI 25.58 + 4.35kg/m?, THRJEPHES (%) 106.78 +
5.24% Ch-T-. BRAE(LFREE Tl ABIL.12 £ 0.08,
ba-PWV1666.03 + 368.19cm/s , SBP139.36 =
16.52mmHg Th o7z, IRHEFEIE TI3ff & 44.61 +
9.28kg, i EIRE L 0.67 £0.08kg/body weight, {Afli
JIiZ 0.3 £ 0.09kg/body weight Th->7=. fli JJFEIE T
TR IR E L 0.45 £ 0.13kg/body weight, BT
77 22.24 + 10.74kgf-m/kg/body weight, & BEHiJE/H
577 14 £ 4.16kgf-m/kg/body weight Toh->7=. MLk
A IR E 153.4 + 51.54mg/dL, Triglyceride
158.41 +120.07mg/dL, HbA1¢6.9 +0.72% CTh-7-.
Fiz, kGO T2DM HEBFEIE 11.25+£9.45 47T,
T2DM & fHEE L TAIRD 60.5% 2 KRy e FE )3
OB, 0.9% BB R RDFEDO LT, L O
DRI Z ST RIROENE R 1R T.

ba-PWV ba-PWV

HRE

HEERG HEMBLE p value
(n=114)
(n = 40) (n=174)

5 (A) B/%x 69/45 25/15 44/30 0.842
Fin (5 63.12£11.96 61.3+11.84 64.11 +11.99 0.233
RE (kg 67.46 = 14.93 71.66 £ 16.07 65.18 £ 13.86 0.026
BMI (kg/m?) 25.58 +4.35 26.76 + 4.69 24.94 +4.04 0.032
ABI 1.12+0.08 1.1+0.1 1.13+0.07 0.087
ba-PWV RKIE (crm/s) 1666.03 £368.19  1347.97+145.69  1837.95+336.33  p<0.001
SBP (mmHg) 139.36 + 16.52 131.57 + 14.75 143.57 + 15.97 p <0.001
BARIEIE A (%) 75(65.8) 10(25) 65(87.8) p <0.001
B2 (kg 44.61 £9.28 46.19+9.91 43.76 + 8.88 0.183
MEAREL (kg/body weight) 0.67 £ 0.08 0.65 £ 0.08 0.68 £ 0.07 0.09
{KEEBAZE (kg/body weight) 0.3+0.09 0.32£0.11 0.29 £ 0.07 0.027
TRRREBEE (%) 106.78 + 5.24 108.61 +4.7 105.79 +5.28 0.006
BIKREL (kg/body weight) 0.45+0.13 0.43 +£0.12 0.46+0.13 0.153
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BRIBEHAN

22.24+10.74 14.57+4.48 13.68 +3.97 0.279
(kgf * m/kg/body weight)
ERHEEH AN

14+ 4.16 20.94 + 8.55 22.95+11.75 0.342
(kgf * m/kg/body weight)
BEFH (&) 11.25+9.45 9.47+£9.28 12.2+9.47 0.142
BERFIIHEE (mg/dL) 153.4 +51.54 138.43 £38.3 161.5 + 56.02 0.022 +
Triglyceride (mg/dL) 15841+ 120.07  143.05 + 74.15 166.72 = 138.49 0.317
HbAlc (%) 6.9+0.72 6.7 +0.69 7.01+0.72 0.025
REHEEET A(%) 69 (60.5) 28 (70.0) 41 (55.4) 0.161
0 1@ 33(28.9) 10 (25.0) 23 (31.1)
RiEEEEAEK 1 & 27 (23.7) 16 (40.0) 11 (14.9) 0021 3
FrROES A(%) 2 {& 43 (37.7) 10 (25.0) 33 (44.6)
3@ 11(9.6) 4(10.0) 7(9.5)

TX¥LRABRITDEE N(%) 55 (48.2) 15 (37.5) 40 (54.1) 0.117
EHEDEE AN (%) 74 (64.9) 26 (65.0) 48 (64.9) 1
BEEKOFEA%) 17 (14.9) 7(17.5) 10 (13.5) 0.59
12 HERAZEM R BA (%) 1(0.9) 0 (0.0) 1(1.4) 1
CEFF& A(%) 1(0.9) 0 (0.0) 1(1.4) 1
TAMA AN%) 1(0.9) 1(2.5) 0 (0.0) 0.351
N RFIE A%) 4(3.5) 2(5.0) 227) 0.611
EIntEbER A (%) 11(9.6) 2(5.0) 9 (12.2) 0.324
B MM ANI BREE A (%) 9(7.9) 2 (5.0) 7 (9.5) 0.491
BAR A%) 2(1.8) 1(2.5) 1(1.4) 1
KRR IR T REA (%) 4(3.5) 2(5.0) 2(2.7) 0.611
ZaLRTFA—LE A(%) 59 (51.8) 20 (50.0) 39 (52.7) 0.845
IEEEEE A%) 17 (14.9) 7 (17.5) 10 (13.5) 0.59
ERERMAE A (%) 12 (10.5) 8 (20.0) 4(5.4) 0.024 %
BHZE A%) 5(4.4) 3(7.5) 2(2.7) 0.342
BERBERT A(%) 1(0.9) 0 (0.0) 1(1.4) 1
B2 A(%) 12 (10.5) 3 (7.5) 9(12.2) 0.536
BHELTE A(%) 1(0.9) 0 (0.0) 1(1.4) 1
BEETRE A%) 1(0.9) 0 (0.0) 1(1.4) 1
BME A%) 77 (67.5) 29 (72.5) 48 (64.9) 0.53

TROGOR tUE, T2 BUE, M + PR zE
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F72, ba-PWV (cm/s) & BMI (m/kg?) & DREIFRE R
FTHARZR LIRS, MAT, &% OHREICE - o
2 IR EE R 3 A O BE IR I M RS A R 2 o ° . R=-0.446(p<0.001)

B o 95%CI1-0.582 - -0.285

-

IR, W8 ° Y=-0.0053X+34.346
°

ba-PWV A AR MBI FEVEA C oy 1T 7o G Rt *
ZEOMHTCILAE, BMI, ba-PWV, SBP, {KEI%,
TRRE BAEE (%), MUBEAE, HbAle, AN AR EAE 2
KT R OBEENCH B Z22RDT (p<0.05) (F 1).

ba-PWV LB HT Tl EhREE(LO A, M
B, KE, BMI, 4£ii3, ABI, SBP, &, if &{AH

BMI(m/kg?)

20

Lo, (RREER, TRRIE DHES (%), 8 /R E b, i o0 o o o o
g 70, R PR E I S T, MR AR R, R, ba-PWV(cmls)

Triglyceride, HbAlc %, ARAHARREEE O A HE, FAY 1. ba-PWV & BMI & DR Z R T AR

PR R R I L O B £ AR B B AR 23R oD 72 (3R

3).

&2 MEREHICHTHEHEEICRT SEEADHERKREEFH

EmE SR HEE AN(%) BEFH T (F) + BERE
&t BMI > 185 2(1.8) 4.00 [3.00, 5.00]
E#% : BMIIS.S ~ 24.9 56 (49.1) 13.29 + 10.66
1 EEAR : BMI25.0 ~ 29.9 39 (34.2) 9.85 +7.99
2 EERR - BMI30~34.9 12 (10.5) 10.08 + 8.27
3 AR - BMI35~40 5 (4.4) 5.00 £2.92

YT NIEAEHEEL, OB O IME, KRE]ITERTLL TN,

% 3. ba-PWV & &R R EFME & DEBEREZR

HA r (p) p value

EAREEIL (%) 0.820 p<0001 i
431 -0.147 0.118

KE (ko) -0.475 p<0.001 T
BMI (kg/m?) -0.446 p<0.001 T
Fin (5 0.569 p<0001 ¥
ABI 0.264 p<001 T
SBP (mmHg) 0.542 p<0001 ¥
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E (ko) -0.346 p<0001 ¥
FREAEL (kgbody weight) 0.256 p<001
{RREREEE (kg/body weight) -0.247 p<o001
TRREREE (%) -0.522 p<0001 ¥
EAAKREL (kg/body weight) 0.045 0.636
REBEBAF A (kef - m/kg/body weight) -0.210 p<005
REEERS D (kef - mkg/body weight) -0.046 0.626
BEFEH (&) 0.213 p<0.05
FERFMAEE (mg/dL) 0.322 p<0.001
Triglyceride (mg/dL) -0.068 0.473
HbAlc (%) 0.181 0.054
KHEHEEZTOEE (%) 0.034 0.719
REMEEZEKFTROEL (%) 0.158 0.093
TH¥LABRFOEE (%) 0.206 0.028
RBEDEE (%) 0.137 0.146
BEEKDEE (%) -0.062 0.511

tPearson DFEFEFHBIFRER, $Spearman DJENLFHBIFREL, p<0.05

AT HT T, BMI, HbAlc %, 7% A 0 AT 4w 7 [EESHT T, BMI(OR =0.84,95% CI
SR TRRIE PHES (%) NE BT A S e LT 0.73-0.97) 3 BN F L UTERIRENT= (32 5) .
RENT-(FF 4). ba-PWV % 1400 cm/s THyF7= 2 I

&K 4.ba-PWV ZREEH & LEERIFSTOER

®ERRE B THERE t value p value
BMI (kg/m?) -20.67 -0.24 6.36 -3.25 p<0.01
SBP (mmHg) 8.76 0.39 1.48 592 p<0.001
HbAlc (%) 74.86 0.15 32.40 2.31 0.02
THXLRABRSTEE 108.22 0.15 46.31 2.34 0.02
TRREREE (%) -12.37 -0.18 5.49 -2.25 0.03
R (B%)
Fin (&) 6.25 0.20 2.51 2.49 0.01
BN (kef m/kg/body weight)
BEEH (H)

R =0.59, djusted R=0.57
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F 5.ba-PWV % 1400 cm/LA L E KRB TRY S HEEZRBEHE LA A T4 vV EIBHITOHER

odds ratio

95%CI p value

BMI (kg/m?)

SBP (mmHg)

HbAlc (%)

TXLABERSESE

THEBERE (%)

Rl (B%)

i (%)

REEBAN (kef - m/kg/body weight)
BEEH (H)

0.837
1.100

0.726 - 0.965
1.050 - 1.150

p <0.05
p<0.001

1.070 1.020 - 1.130 p<0.01

ba-PWV 7% 1400 cm/s UL F&72% BMI @ cut off &
1% 26.28kg/m? (HI#R T HifE 0.71, 95% IC 0.60-0.82)
RiLFE SN (1 2). cut off EDIEME AL T
IR DPER 0.63(95% CI 0.54-0.72), BE.OHIF
£ 0.66 (95%IC 0.56-0.74) , F&EE 0.77(95% IC 0.66-
0.86), RFFLEE 0.641(95% IC 0.47-0.79), BoIEARYH
F 0.81(95% IC 0.70-0.89), F2MEAIH =R 0.60 (95%

1.0
0.8
26.283(0.641,0.773)
0.6
2
Z
-
3
172]
0.4 A
0.2 A
0.0
I I I I I I
1.0 0.8 0.6 0.4 0.2 0.0
Specificity

2. BMI @ cut off {E %7~ L 7= ROC B #§

IC 0.433-0.74), BA% LB b 2.15(95% IC 1.40-3.34),
G R EE 0,35 (95% 1C 0.22-0.57) THh 72 (3 6).

ANCOVA Tl E LB OAZ AAF TR
HHT (p=0.246), BMI(F=9.32, p<0.01) 8L
M (F = 33.48, p <0.001) 1% ba-PWV DA E 727l
K+ThH-o7-(X 3).

3000 °

OBMI cut off B
ABMI cut off fELE

2500 ANCOVA o
BMI (F=9.32, p<0.01) oo ©° %
o
i (F=33.48, p<0.001) ) SIS P

2000 7

ba-PWV (cm/s)

1500 -

1000 1 “

i (&)
ANCOVA, p<0.05

3. BMI % cut off {E TE#Al L 1= ba-PWV & Fhii &
D%
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HEIE ERERXME TR (EREXFE LR
BREOBEMEER 0.632 0.536 0.72
EDARE 0.658 0.563 0.744
R 0.773 0.662 0.862
HEE 0.641 0.472 0.788
R R 0.806 0.695 0.889
fEtEpy R 0.595 0.433 0.744
FWRE 0.728 0.637 0.807
ML 2.154 1.392 3.335
FEtELEL 0.354 0.219 0.571
B 17.82 ~ 37.34 Th-7=72D BMI40 LI EDO%t5#E

AHFSEIT T2DM 23T DB IR L & AL AL
EDOBIREFAEL, ba-PWV & BMI LD RELRE R
AT (4 1) L2 BT ORE R/ D, ba-PWV D
H-E BMI OE FIZRHEMENFRO AL, BMI 23
26.28kg/m? % T[] % & Bl {IRAR A b 0D %6 A= B B 3 B 0
FTHIEEWLMNIC LT, INE RS BMI K T8
AREEA L DA TIC R A B 2 COD ATREMENE 251
7273, ba-PWV DM E(EZ E[E]1 573 50Tor
F72 2 BEZBW TR O A B £IT o7, SHIT,
ANCOVA DfERTIE, Fink BMI &I AAEHN
2NZE, BIROVIHKIOEYFE L BMI O & EEE
LS C BMI OB EE DS L CH DI EMND, Nk

DR FEEZ TH BMI T ba-PWV [T EL TS
K7 ThiHEEZ 2L

T2DM ¥ O BMI (BT 285 TIX, 1 B
(BMI25 ~ 29.9kg/m?) IX ¥ i@ (K & (BMI18.5 ~
25kg/m?) KB IE VAT MR ODIZRL, 2 B AR
(30 ~ 35kg/m?) L& iEAE (BMI18.5 ~ 25kg/m?)
CRBRDIET VR NN dooT-. =, KA (BMI <
18.5) IZBWTITAEM PENRLEN DA
TW%. 512 BMIO0 LI B 4 FEREREEIZRB VT
FELCVAZ @S2, RBFFECTITA 835 O BMIIL

& ENRD -T2 OFED T2DM B 128~ THIARR
72 BML IR BIE T UAZ MR 25 ~ 30 OfFIZH
HEEZ LI, ﬂiﬁ%?*ﬁﬁéhkiﬁ%ﬁﬁftmﬁﬁ
\ZL72 BMI @ cut off fEIZFE U AZ OB S ERIZED
B ChH-ot=. 727121, SR (LE %E-%Dﬁﬁd”@%ﬁ
BURIE O TBHCIL 8 (E P NI R E AR 528
DHESES U THY 229, BRI IIE TBh L FIER D
REFHIT RS,

18 MR BT B W TR E VD 23 A T % O Ak
HRTHY, TIEGG ST Ry 7 R |50 DI 1E 73 )
HEINTWD. I STRY 72X, mnE s
BAREIZV L X=T T LA, BRI %
RN T HEZ RAFR) Y7 VY —T) LT
RBEBEL, DLAAEM TR OWEICE 5T 5 HENE 2
AREN TS, T2DM BEIZBWTH, Wik
ITIZEOA L R ARBIMEZ TLHESE, R H A KO
K TRB R EOK TISH O 0LE 2 5T
%. %77, T2DM O MLFEE D _EF-BIL O RY L AKHT
PETCHEITLED A o A o MUE 1 ML 45 PN R B e s
FEETDIESNTWD. Zo M EO k&I
Glucose Transporter Type 1 (GLUT 1) 41 L7= N Bl
Bl ~DFERV A NTLHEL, RU A — LR,

97



- ©

Protein Kinase C (PKC) #% %, Advanced Glycation
End Products (AGEs) & p% T (2 0 fa N AR 3=
FEGIZEIL, NEMROBKRER ELFET 5. S
DITA AV ARPIENE U D EZ ORRBEIZ LD 7T
IARZEREENAEL, M8 N EREENET TS
31)

INBE I EZ RO REREZMRT DL, N
I H DHEITITLED A AU HBTE U B 45 5
B NAELL, BMI K F &> THND. 2Tt
L, HHFREE BMI 3@ O R 1B W TUIAZ AR >
7 U —THERENEI DS, T TRV G LB #
BHEMETL, FICA L AVARPIEN LT D2
T N BERED FEE 23 ba-PWV O _EHEL TR
SNBHEEZT-.

M FEDHE ST A2 A I Lo RS
DTéH5H. BMI O F3EhREE b2 5] S 23 &)
W3 DI EHEWT 72 TR 12 L B e e TR SR B AR 242
RTDMERHY, BURE T BMIOK T3 BhRAE L
DYVAZ ZFALESEHES WL LR TERW, 2,
BMI Z W CENREE L O A AL 27 —= 7 TED
DNEIDINZONTE, BPEREE LAY 2,15, Bak b
23 0.35 &£720, BMI D2 TEBRAE LD [ d6 LT
BEtEZ Rl CX/R N2 AR L CD. I TARIFSE
TIFRFIRIL A HRINEL TBO T, IREOFEE
IR 3T 23 TE TR, 72, LDL AL A7
—VOIFHRINEN A +4rTHY, LDL AL AT r—
IV DR R LT AR FHN TE TR, BT ARNT
FETIEA AV OIGUETTHEN B AR L 2 B L X
WO BTV, NIRIEIF &8N 12
AV DEPIEE TTHES LT EN B 2B, ZO R
WZOWTITHAETETEDL T, ba-PWV O EFIZx)
T OEAE T EOK TS B L NIENEN; & ok
INEDFZERE IR TE TR,

ARFFEIL T2DM B3 O BMI ASEhfREE Lo H B
AEPE I ZBAE L 7= Z 22 B DML, BMI O cut off %
R, ZoOR IR ER G e &P A7

B AKEPRIBEES BOA AT

Japanese Journal of Physical Therapy for Diabetes Mellitus

Fn e FFHIATe Z EM N 7235 6O R i A D3 R #E7
INRBESERR T, T2DM BE (69 DB ARAE AL FE
DR LR D.

FImAER
AN IRV LI Y ) A EeA

i

B b AR 2\ 2 DT R I E AR B O R
YA =D LRI ANE )T —ar AF Y7, TR .
FRRII RN W ) NS T T 7 =y 7 B KLY
Lz =7, FER A N2 W H AT
AT WL 3. ARAFFEIE, JSPS KAKENHI
(Grant Number 21K17415) D3 4Ek% 5T TATHOILE
L7z,

3R

1) Katayama S, Hatano M, Issiki M: Clinical features
and therapeutic perspectives on hypertension in
diabetics. Hypertens Res 2018; 41: 213-229.

2) Agnoletti D, Mansour A S, Zhang Y, et al: Clinical
interaction between diabetes duration and aortic
stiffness in type 2 diabetes mellitus. Journal of
human hypertension2017; 31(3): 189-194.

3) W Gong, B Lu, Z Yang, et al: Early-stage
atherosclerosis in newly diagnosed, untreated type
2 diabetes mellitus and impaired glucose tolerance.
Diabetes Metab 2009; 35: 458-62.

4) JM Kim, SS Kim, 1J Kim, et al: Arterial stiffness
is an independent predictor for risk of mortality in
patients with type 2 diabetes mellitus: the
REBOUND study. Cardiovasc Diabetol 2020; 19:
1-9.

5) AMREMHZF: 2. HERIZIROMI IR, AR
NEHE 2 MERE 20205 109(3):556-562.

6) JEETIEA: WEHES - OE PR 29 45(2017)

98



- ©

7)

8)

9)

10)

11)

12)

13)

14)

BF W A o M W
https://www.mhlw.go.jp/toukei/saikin/hw/kanja/1
7/index.html (2022 4= 1 H 19 H)

Rk E, iR th, JFrE: MEHEEDIER
BEEFHIA BT D ART A2, 2012: 3-112.
Ve T TEEZ A 5—F D575
H AR 7 v Nr 7 a5 2017; 15(2):46-49.
Morikami A, Nishida Y, Takagi D: Evaluation of
Maximal Calf Circumference on the Basis of
Ultrasonography and Electromyography of the
Soleus. Rigakuryoho Kagaku 2014; 29:1.

Katoh M, Hiiragi Y, Hirano M, et al: Isometric
knee muscle strength measurement using a belt-
stabilized hand-held dynamometer and an
isokinetic dynamometer with and without trunk
fixation: investigation of agreement of
measurement values and factors influencing
measurement. J Phys Ther Sci 2019; 31: 878-
883.

Yasuda H, Sanada M, Kitada K, et al: Rationale
and usefulness of newly devised abbreviated
diagnostic criteria and staging for diabetic
polyneuropathy. Diabetes Res Clin Pract 2007;
77S: 178-83.

IR AT, BARSES, BARNR M AR
75 HIC PWV JEZ R 7T R E
2002; 17(3): 318-321.

Wei L T, Jackie F P, Rachel M W, et al: Metabolic
parameters associated with arterial stiffness in
older adults with Type 2 diabetes: the Edinburgh
Type 2 diabetes study. J Hypertens 2013; 31:
1010-1017.

Byung K H, Bong G K, Dong H K, et al:
Relationships between brachial-ankle pulse wave

velocity and peripheral neuropathy in type 2
diabetes. Diabetes Metab J 2012; 36, 443.

15)

16)

17)

18)

19)

20)

21)

22)

BAKE IR AT MaE

Japanese Journal of Physical Therapy for Diabetes Mellitus

Maximilian K, Nikolaus B, Ute S, et al: Low
muscle strength and increased arterial stiffness go
hand in hand. Sci Rep 2021; 11: 1-9.
Hamamura M, Mita T, Osonoi Y, et al:
Relationships among conventional cardiovascular
risk factors and lifestyle habits with arterial
stiffness in type 2 diabetic patients. J Clin Med
Res 2017; 9: 297.

Lee SW, Yun KW, YuY, et al: Determinants of
the brachial-ankle pulse wave velocity (ba-PWV)
in patients with type 2 diabetes mellitus.
Endocrinol Metab (EnM) 2008; 23: 253-259.
Kimoto E, Shoji T, Shinohara K, et al: Preferential
stiffening of central over peripheral arteries in
type 2 diabetes. Diabetes 2003; 52: 448-452.
Yamashina A, Tomiyama H, Arai T, et al:
Brachial-ankle pulse wave velocity as a marker of
atherosclerotic vascular damage and
cardiovascular risk. Hypertens Res 2003; 26: 615-
622.

Kanda Y: Investigation of the freely available
easy-to-use software ‘EZR’ for medical statistics.
Bone Marrow Transplant2013; 48: 452-8.
Costanzo P, Cleland J G, Pellicori P, et al: The
obesity paradox in type 2 diabetes mellitus:
relationship of body mass index to prognosis: a
cohort study. Annals of internal medicine 2015;
162(9): 610-618.

Ginsberg H N, MacCallum P R: The obesity,
metabolic syndrome, and type 2 diabetes mellitus
pandemic: Part I. Increased cardiovascular disease

the

dyslipidemia in persons with the metabolic

risk and importance of atherogenic
syndrome and type 2 diabetes mellitus. Journal of
the cardiometabolic syndrome 2009; 4(2): 113-

119.

99



- ©

23)

P2 1. IEE SHE R . B ANE M
= 2011; 100(4): 939-944.

24) FERE IS BUIREEALEIR BT BT AR T A

25)

26)

27)

28)

29)

30)

31)

2017 (2B D EFHRE AAGER B AR MRS
2018; 24.1: 20-25.

McAuley PA, Blair SN: Obesity paradoxes.
JSports Sci. 2011; 29: 773-782.

Romero-Corral A, Montori VM, Somers VK, et
al: Association of bodyweight with total mortality
and with cardiovascular events in coronary artery
disease: a systematic review of cohort studies.
Lancet 2006; 368: 666—678.

Clark AL, Chyu J, Horwich TB: The obesity
paradox in men versus women with systolic heart
failure. Am J Cardiol 2012; 110: 77-82.

Vemmos K, Ntaios G, Spengos K, et al:
Association between obesity and mortality after
acute first-ever stroke: the obesity-stroke paradox.
Stroke 2011; 42: 30.

IR T, BT 4. IERIEEAZ Ry
YRu—Ab: R OMALRE. AARRES
MERE 2017;106(3): 477-483.

FAT GRS, RO N L DB R AU
B YL L2~ =7 B The Lipid 2021;
32(1):70-75.

T 320 R ARACHR, T JR5 54 (4) BhIREE L & 2%
REDHPY . H A E R R FHERS 2020,
90(5): 97-104.

B AKEPRIBEES BOA AT

Japanese Journal of Physical Therapy for Diabetes Mellitus

100



‘('9 Japanese Journal of Physical Therapy for Diabetes Mellitus

Original article

Factors Affecting Pulse Wave Velocity in Type 2 Diabetic Patients

Furuya Tomoki'*#*, Tamura Yuma?, Tamiya Hajime®, Ogawa Susumu’®, Kitahama Shinji®, Motoyama Takeshi’,
Nakatani Yuki’, Yasu Takanori’

1. Research student, Factors Affecting Atherosclerosis in type 2 diabetes mellitus Department of Cardiovascular
Medicine and Nephrology, Dokkyo Medical University Nikko Medical Center

Department of Rehabilitation, Dokkyo Medical University Nikko Medical Center

Research Team for Social Participation and Community Health Tokyo Metropolitan Institute of Gerontology
Igaku Academy, Department of Physical Therapy

Department of Cardiovascular Medicine and Nephrology, Dokkyo Medical University Nikko Medical Center
Department of Physical Therapy, Faculty of Rehabilitation, Niigata University of Health and Welfare
Department of Diabetes Mellitus and Endocrinology, Dokkyo Medical University

Kawatsuru Plaza Clinic

0 ® N kWD

Motoyama Clinic

ABSTRACT

[Background/Purpose] The purpose of this study was to define the progression of atherosclerosis in patients
with type 2 diabetes mellitus (T2DM) using brachial-ankle pulse wave velocity (ba-PWV) and to clarify the
relationship between ba-PWV and body composition factors, muscle strength, and patient characteristics.

[Methods] Atherosclerosis indices such as ba-PWV (cm/s) and systolic blood pressure (SBP; mmHg), body
composition such as weight (kg) and muscle mass (kg), anthropometric parameters such as body mass index (BMI;
kg/m?) and leg circumference (cm), hematological data such as HbA 1c (%), and background factors such as medical
history and age (years) were evaluated. Statistical analysis was performed using Pearson’s product rate correlation
coefficient, Spearman’s rank correlation coefficient, multiple regression analysis, logistic regression analysis, and
ANCOVA (p <0.05).

[Results] The mean age was 63.12 = 11.96 years; BMI, 25.58 + 4.35 kg/m?; ba-PWV, 1666.03 + 368.19 cm/s;
SBP, 139.36 = 16.52 mmHg; disease duration, 11.25 + 9.45 years; and HbAlc, 6.9 + 0.72%. BMI, HbAlc (%),
abnormal achilles reflex, leg circumference (%), sex, knee extensor strength (kgf-m/kg), and years of illness (years)
were dependent variables, and age (years) and SBP were adjusted variables. BMI (odds ratio 0.84, 95% confidence
interval [CI] 0.726 — 0.965, p < 0.001) was included in a binomial logistic regression analysis with other variables.
The cut-off BMI value was 26.28 kg/m? (area under the curve 0.71, 95% CI 0.60 — 0.82). In ANCOVA, when BMI
was the group variable, ba-PWYV was the dependent variable and age was the independent variable; there was no
interaction between the group and independent variables (p = 0.246), and BMI and age were significant explanatory
factors for ba-PWV (p < 0.05).

[Discussion] This study showed that BMI was related to the frequency of arterial stiffness in T2DM patients and
proposed a cutoff BMI value. These results provide a starting point for the evaluation of arterial stiffness in home

health care settings for T2DM patients.
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