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The study gaps The purposes of each study
Study 1 (Chapter 3)
It has been uncertain whether

To investigate dose-response relationship
between habitual physical activity and
fasting lipidaemic, glycaemic and
insulinaemic variables in Japanese adults

Study 2 (Chapter 4)

It has been uncertain whether the
incorporation of a long-term increased To examine the chronic effect of
physical activity under free-living could increased physical activity under free-
affect lipidaemic, glycaemic and » living on fasting and postprandial

insulinaemic variables in Japanese adults lipidaemic, glycaemic and insulinaemic
variables in Japanese adults

“A small amount” of physical activity
could affect lipidaemic, glycaemic and
insulinaemic variables in Japanese adults

Figure 1. The overview of the gaps in the literature and the purpose of each study

The figure on the left shows the study gaps in the literature. The figure on the right shows the purpose
of each study.
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53 At D ANTEENFELZ 43 1T | 25N & AR B R O BB D 7L a— AR & e
IREE & DBEMEIZHOWTRFT L TWD &, fiiRE LT, 2R Vo — AR, ZE2[E
R PEREIIREE . R OEH% 7L 2 — ZRE O EIHE FiHfE (Area under the curve : L
T, AUC) IZHERIZEITR O b ole, —J5, BHROTYENRNIRE AUC X, 2218
WP AR AL . (REE, BMI, JEPHZ LR R & U TR & B DS NIE BN I~
3% AEIMENZ L EZRLTEY (6.20+0.59 vs. 9.97 +1.96 mmol - 6 Kf/ L, p=0.046) .
BEF AT ORGSR AE & 2ZREIE O YRR IR EE X R O AR R EE O A B 22 Tl

KFTHHZEERLTUWND O,



BT D WHO ODEARITEY T A K7 A L BIZHW T, HIRIGEO 1 B 72 0 D F s
MIZBI 2 CENHBE SN Z IR D@ ) TH DA, Ayabe HiF 1 [H1Y47-0 03
SbFEICE H L. 40 ~ 60 RO o 2 b G — Bl i BE G 2 IV CRRA L 72 B ARTE
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HERSHT OFE SR, 221 HDL = L 27 o — LIEEE 2B L ClE. 32 UL Lok gk
IEENEE (r=0380, p<0.05), 32 FLL EOF - @oRES RITESEE (r=0.396, p=
0.015), XK' 1 pLh Lo « SsR S ATEESHE (r=0.363, p=0.026) & DHIZZH
THARBRIEOBEMENRD biv, ZEREIRSHTORKE, 32 LL Lo - &RE gk
{EENHE T ZZIEEF HDL =2 L A7 n— /LREDOHERTRIKFTHL Z AR LT
B 8, ki, ZEMERZ Lo —APEEICE LTI, 3 DU EOREAIEEIEE (r= -
0.328, p=0.047). 5 53 LL LD IKIEEHE (r= -0.336, p=0.041), 3 73LL Lo -
IR S ATEENAEEE (r= -0.388, p<0.05). KU1 ZpLL oo m il S RIS ENEEE (r
= -0.328, p<0.05) & DORHIZENENAERADBEEMENFE O v, ZEEUF IO
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K OFRFE O HIRTES)) ThHoTH | HE B L CHBICHEEZENTZ & T, FF -
FEBHEEIC S LA TH D ARREEZ R T O ThH o7 %,

£l FEAATENCE B Lepigt & LT, i RGBT O R 2 5 G2 S0 & L7 il

10



[ & AR — MFZEToH DA LATHIZEDRE R 7> 5 Honda 513 40 ~ 70 RO Ml K5
11,758 24 DT — & Z AT, BN BEGT 2~ & 5FAl U 72 FEALIRF R & 22 JE IR NS 75
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(TBEIZHEIRIF OIGIR & 51T T D) & OBIEPEZ BRI L T D o6, R E L
T, Ffm, MR MOV EE R HEAE R 2 2 & . BRI O A4 > X3 1 A 47
D OEENLRFEIDS 6 RERIAR OF &2 FHED 1.00 & L7ZFREZ, 1 H Y4720 OFEEALIER A
10 FFRILL B D15 2.02 (95 %IEHEIXME 1 1.18~3.43, p=0.01) tAEICEH VI L &2
HELTWD o, BICHEBEME, MrPIRERRE, W - SGNEE, KOS IRIGE) &4 i
LTh, WERFELO A XX DY 6 REFIARM OF I~ 10 RFFELL EOF
1% 1.84 (95 %[EHEX[H : 1.02~3.31, p=0.04) EHEIZEL, ARSI T A%
D OFERTRER S 2 BEREIHEINT DM A > RS 121 EABICHNT 22 L bREn
TWD O, Fiz, Fa— AR L [RIRRICHFE R O B e i fEIE & 72 DA R Y
CHRPIMRICBI L T ZEER O S v a — R RE L A VR Y REN DR S R Y
ARBUE DO FEEE & 72 % Homeostatic Model Assessment-Insulin Resistance (UL T, HOMA-
IR) & FENZEFfE] & DOBIEMEIZOW T HBET L TR Y, 1 H 472V OFEALRFH DY 6 BEfH]
R OEIT 6 FEFLL EOFIZHR, HOMA-IR BNAEICENZ L2 HEL TS (6
BEEIRTE © 1.21, 6~8 B[ : 1.41, 8~10 H[H : 1.40. 10 FFMILLE : 1.49, p<0.001)
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Table 2-1. Crosssectional studies on the relathionship between physical activity and fasting and postprandial lipidae mic, glycaemic and insulinaemic states

Author / Year |Study name Pri;::it:lre n / Sex Age (years) Physical activity assessment / Grouping Oral tolerance test rfs)irigsi(e)n Main findings
Fasting state
Uni-axial accelerometer (Lifecorder-Ex, Suzuken) Mixed meal TG: ns
. . Active: 15 F o Energy: 9.1 kcal’lkg BM Glucose: ns
%'ﬂaig]a etal |\a NA Inactive: 11 ﬁl Ztc‘t‘iieﬁj Oi il | [Actuve: = 150 min per week of MVPA Protein: 0.29 gkg BM, 13 % > 48 hours
F Fat: 0.34 glkg BM, 35 % Postprandial state
Inactive: < 150 min per week of MVPA Carbohydrate: 1.11 gkg BM, 52 % TG t-AUC: Active < Inactive
TG i-AUC: Active < Inactive
Fasting state
Ayabeetal NA 2F 50+ 6 Uni-axial accelerometer (Lifecorder-Ex, Suzuken) NA NA HDL-C: Frequency of TPAszzy, MVPAs, or MVPA,, was positively associated
2012 [58] - Glucoase: Frequency of TPA;,, TPAs,, MVPA;, or VPA |, was negatively
associated
Fasting state
Tri-axial accelerometer (Active style Pro HJA 350-IT, Total-C: Sedentary time was negatively associated
The ' Omron Healthcare) HDL-C: Sedentw time was positivel?/ associate'd
Honda et al. Hisayama Hisayama, (722 M 40-79 N S 756 OGTT NA TG: Sedentary time tenc_ied to be nega?gvely assogated _
2019 [59] Study Fukuoka 1,036 F The participants were divided into 4 groups HOMA-IR: Sedentary time was positively associated in a dose-response manner
depending on their sedentary time (i.e., less than 6, 6-
8, 8-10 and more than 10 hours per day) Postprandial state
Odds ratio for DM: less than 6 < more than 10

Age were expressed as means + standard deviation or range. 7 : number of participants, NA: not available, ns : not significant, M : male, F: female, M VPA: moderate-vigorous physical activity, BM: body mass, OGTT: oral glucose tolerance test, Total-C: total
cholesterol, HDL-C: high-density lipoprotein cholesterol, TG: trigly ceride, t-AUC: total area under the cureve, i-AUC: incremental areaunder the curve, HOM A-IR: homeostasis model assessment of insulin resistance, DM: diabetes, TPA 3543 /5m total physical
activity lasting longer than 32 sec, 3 min or 5 min, M VPA 3,¢m3, moderate to vigorous physical activity lasting longer than 32 se, 1 min or 3 min, VPA |,;: vigorous physical activity lasting longer than 1 min.
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Table 2-2. Physical activity intervention studies on fasting and postprandial lipidaemic, glycaemic and insulinaemic variables

Author / Age Exericse/Physical activity intervention Exercise

Year Study design n / Sex ) Period Frequency Duration Mode Intensity Oral tolerance test restriction M ain findings

(weeks) [ (sessions/week) | (min/week) (hours)

Fasting state

Total-C

HDL-cholesterol: ns

LDL-C: (T)-5.5 % vs. (C) +2.6 %
M ixed meal TG: ns

Energy: 1,028 £ 191 kcal Glucose: ns

Protein: 143+ 03 g >48 Insulin: ns

Fat: 73.0 + 1.0 g (1.8 gkg FFM, 66 %)
Carbohydrate: 81.8 + 1.4 g Postprandial state

TG peak: ns

TG i-AUC: ns

Insulin peak: (T) -19.1 % vs. (C) +27.5 %
Insulin i-AUC: (T) -35.0 % vs. (C) +40.2 %

Aldred et al. Rﬁiﬁmzd TALE TS0, 27 20-40 :Ssrlsizit;nfnd
-grou - - U] i
1995[68] [PXCEONP o3 p |49+ 1 pervi
comparison trial unupervised)

132+ 3 BPM
(74 + 2 % of HRmax)

Fasting state
Glucose: ns

Insulin: ns

Total-C: (P) -9.4 % vs. (C) +5.7 %
HDL-C: ns

TG: ns

NEFA: ns

Mixed meal

Randomised Running Energy: 16.9 kcal’kg BM
H l. T:3M:5F [T: 18-2
: ;9'; ;;‘] parallel-group o ; . ; e 12 3? 3 -5 NA (Supervisedand  |NA Protein: 0.2 gkg BM, 4 % 60
comparison trial ' ’ ’ unupervised) Fat: 1.4 gkg BM, 63%

Carbohydrate: 1.2 gkg BM, 33 %

Postprandial state
Insulin t-AUC: ns
TG t-AUC: ns

NEFA t-AUC: ns

Fasting state
Total-C: -12.9 %
LDL-C: ns
HDL-C: ns
TG: ns
. 20-40 . . NEFA: ns

Paton et al. |Single group (+45-60 min (+45-60 min Supervised exercise

: . 8MandF |59+5 24 walk on the and unupervised
2006 [69] comparison trial walk on the .

weekend after walking

10 weeks) weekend after A
10 weeks) Postprandial state
TG level at each time point: ns
NEFA level at each time point: ns
Glucose level at each time point: ns
Insulin level at each time point: ns

3

Liquid fat meal 24-36 Glucose: ns

50-70 % of V'O2 max Insulin: ns

Age were expressed as means (standard deviation) or range. n : number of participants, NA: not available, ns: not significant, T: training group, C: control group, M : male, F: female, L: low-volume resistance training group, H: high-volume resistance training group, VO, max:
maximal oxy gen consumption, BPM: beats per minutes, HR: heart rate, BM: body mass, FFM: fat free mass,Total-C: total cholesterol, LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein cholesterol, TG: trigly ceride, NEFA: non-esterified fatty
acid, t-AUC: total area under the curve, i-AUC: incremental area under the curve, HOM A-IR: homeostasis model assessment of insulin resistance

18




Table 2-2. Physical activity intervention studies on fasting and postprandial lipidaemic, glycaemic and insulinaemic variables

Author / Year

Study design

n /Sex

Age
(years)

Exericse/Physical activity intervention

Period
(weeks)

Frequency
(sessions/week)

Duration
(min/week)

Mode

Intensity

Oral tolerance test

Exercise
restriction
(hours)

Main findings

Correa et al.
2015 [71]

Randomised
parallel-group
comparison
trial

L:13F
H:12F
C:11F

59+ 6

L: 15
H: 45

Resistance training
L: 8 modes x lsets
H: 8 modes x 3sets

15 RM

Mixed meal

Energy: 62-67 kcal’/kg BM
Protein: 10 %

Fat: 60%

Carbohydrate: 30 %

15

Fasting state
Total-cholesterol: ns

LDL-cholesterol: ns
HDL-cholesterol: ns
TG: ns

Glucose: ns

Postprandial state

TG at each time point: H<Land C
TG t-AUC: H<Land C

TGi-AUC: H<Land C

Glucose at each time point: ns

Edamoto et al.
2015 [72]

Randomised
parallel-group
comparison
trial

T:14F
C:14F

T:70+4
C:71+4

Freely decided

Freely decided

Freely decided

Freely decided

Energy: 9 kcal’lkg BM

Protein: 0.29gkg BM, 13 %

Fat: 0.34 gkg/BM, 35 %
Carbohydrate: 1.11 gkg BM, 52 %

24

Fasting state

Total-cholesterol: (T) -5.2 % vs. (C)-0.9 %
LDIL-cholesterol: (T)-9.8 % vs. (C) -1.7 %
HDL-cholesterol: ns

TG: ns

Glucose: ns

Postprandial state
TG t-AUC: ns

Glucose t-AUC: ns
Insulin t-AUC: ns

Wilhelmsen et al.
2019 [70]

Single group
comparison
trial

22+3

16 sessions
over 4 weeks

1 min x 10
bouts

Cycle ergometer-
based high-
intensity interval
training

Warm up: 45 % of VO, max
Main: 90 % of VO, max
Interval: 45 % of VO, max
Cool down: 45 % of VO, max

Energy: 17.6 kcal’kg BM
Protein: 0.5 gkg BM

Fat: 1.2 gkg BM
Carbohydrate: 1.2 glkg BM

72

Fasting state
TG: ns

NEFA: ns
Glucose: ns
Insulin: ns
HOMA-IR: ns

Postprandial state
Glucose mean level: ns

Insulin mean level: ns
TG mean level: ns
TG t-AUC: ns

TG i-AUC: ns
NEFA mean level : ns

Age were expressed as means (standard deviation) or range. n : number of participants, NA: not available, ns: not significant, T: training group, C: control group, M : male, F: female, L: low-volume resistance training group, H: high-volume resistance training group,
VO, max: maximal oxy gen consumption, BPM: beats per minutes, HR: heart rate, BM : body mass, FFM: fat free mass,Total-C: total cholesterol, LDL-C: low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein cholesterol, TG: trigly ceride, NEFA:
non-esterified fatty acid, t-AUC: total area under the curve, i-AUC: incremental area under the curve, HOM A-IR: homeostasis model assessment of insulin resistance
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Recruitment (N = 490)

l > Non-participation (n = 17)

Attend screening visit (N =473)

| »

l > Non-participation (n = 4)

Attend measurement visit (N = 469)

v

Data unavailability

v = Physical activity data (n = 4)

Data analysis (N = 464) * Blood analysis data (n = 1)

Figure 3-1. Study recruitment and design
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T2 A (R A L - i i, B (1861,

4°C, 10 451 Z=ATV, MR RGFET 2 — 71291 % .. T £ T-80 °CD R HUEE Tl
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FER T LT,

(8) i 53 #r

Mifwa 27—/ (LT, b AXA7e—)L), IFEREE) REAE= L X
7 1 —/L (Low-density lipoprotein cholesterol : LA, LDL = L' X7 @ —)L) | [iF =%
FEYREHRE 2L A7 12—/ (High-density lipoprotein cholesterol : UL, HDL = L- A
7 r—/v) MIERYERER (BLR . PEREDE) o M iR Dtk (LAT ., eiEREiiEg) |
g7 va—2 (LIF, Zva—2) ORE, kKT HbAle OO IRl T
FEMIRRFERTICIRIE L T2, Mo L AT o —)VRE (54 2 —C-TC, IH + AL A A
TITI)AT 4 I AT AT AR S (Bl IV 2T ¢ aukett) DUF,
U RARAT 4 WA SH), LDL 2 L AT a— /L (X Z7R Y — FLDL-C, 3
FURARAT ¢ IS, HDL 2 L AT B —/VRE (X #4R Y — K HDL-C, 27
UAAT 4 INARAEAE) . PHERDIRE (€27 42 —STG-N, FKRAT 1 71/
Skb) . WFBENSNSEAIEE (NEFA-HR, &+ 7 A L AFDEHEE fbpkdh) . 70 a— 2
E (=274 —STG-N, &tk /72 b)), KO HbALe (£ # A Y — F HbAlc,
TV AAT ¢ IR ESt) IREFEEIC Lo THE Lz, g1 20 > (LT,
A > A Y ) (Human Insulin ELISA Kit Mercodia, Mercodia Inc.) & #2727/ 23— Z{Kff
PeA AU R U 7 F R (Glucose-dependent insulinotropic polypeptide : LA

T, GIP) (EZHGIP-54K, Merck Millipore) D% |3 Enzyme-linked immunosorbent assay
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(ELISA) ZMWTHIE LTz, £70, ZEERF 7V a—RE LA VAU UREZ W
T, A AU PO FERE & L T Homeostasis model assessment of insulin resistance

(LI, HOMA-IR), A > A U U o3ibieDEHE & L T Homeostasis model assessment of
B-cell function (LA'F, HOMA-B) % Fred = HHE H L7z 8788,

[HOMA-IR] (ZEfE5A o A U LR JE mmol/LxZEEINE 7 /L = — AP mmol/L) +22.5

[HOMA-B] (ZEHEREA > A U U PREE mmol/Lx20) x (ZEERE 7 /L 2 — YR FE mmol/L-3.5)

(9) HERHEEDT

T RTOMEHIENTIILHEGHENT V7 & (SPSS Statistics version 27, IBM) % V7=,

— & OREZR5347 O IERIME I Shapiro-Wilk fE 2 W CTRRET Lo, sREHEZ 4720
OH ARG R (METs-Rf/H) %6 &MU NRC 2T 72 G5 1 U ALRE - BLF, QL
5 2 WASNLAE - LA, Q25 &5 3 WALl - LAT. Q3 ; 55 4 WUANLA - AT, Q4), —
ACKRIEE 7V & IO RERRE, FIREE R, JiRee ). R OZEER O - I5Y
REHEEEIZ DWW TSR O Z DA BEYEZ FUE L, Bonferroni 1% VW T H bk
AT o Tce 7 —Z ODWMERZAMITIERMENRD SN HBIZIER S & U > 7 Bx H
W, T DWEERSAMIZIERMED RO SR o T BIX T o~ & v 7 B%a M
WTHE L7z, Model 1 TIX4Ffn & MR 2 L8 &8 & L CHBE L. Model 2 Tid Model 1
(2N z BMI, JEPH, IO A OMEaR i T 2 S8 & & U CFi%E L, Model

3 TlX Model 1 & Model 2 OIH B 2N 2 BEEEE fGEEE., 7Y 20 MEROFA
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B RO —ERE A AR L UCGRE L. GHEE R 23N D %6 13 2

2 SERSN L. BB TN DY E 13 2 B BN GRS LT2) . UL

R CTHBEEEITA B AR bNIHEBIE, FEMEDOZED 95% (EHEKHEZ*

L7,

WUSALEER O F e OFIE . NEw#A OFIE . ML EERES OFIG ., N5HE SRS

HOFEG, FERRRES ORIS, BUEEE, KEEE, 37) A2 MEROAEE, K&

ONLH BN Y7 A ML b e a0 Pearson's A _RMREEZHNTHE

PEZRE LTz, Pearson's A _FTMEIZ L > THERBEEMENRD S 7-HE B 135

FESMT AT, FEEF IR ZEDS £1.96 LLEOBRBICHEERFEL I LT,

Z2REIF DR - N EACHTEIR 2 B (RE BRG] & FHRRE/ 0 b TRITE 2 0ET 572

(. A ZERERFORE - EEAHHEIR 2R A K, S IRTRENR R & B (RREJJHE1E 2 AT

BHEE L TCAT v T IS RGN HIToTe AT v U A RENTIZIBWNT, BEEAD

HYEL FAH 0.05, BHEBREOREMELZ FE 0.10 & L1z, AT v 7 U A RENTOFRIZZE

R ORE - BRI L 5 58K+ & LT, Model 1 T4 & Ml & 58

HI B AJE THSZIR 12N 2. Model 2 TliZ Model 1 ®IEH 12012 BMI. JEFH. IUHEH

M K OMEsRHA T & sl 5 A5 TMSLIR-FI2 N 2. Model 3 Tl Model 1 & Model

2 OEHEITINZ BREEIE, EEE, 7 A MEROFE, KT 3L —{EE

B2 SRBAE THMSZRFIDMAIE L., 2 TOREICB W THEAKEDL 5 % R

e L, 10%AmEAEMENHY & Lz,
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3. MR
(1) xtGHE R
A. BXIGE

ERBHE OXGE R OFE R % Table 3-1 127 L7-, 4Fn, {RHE, BMI, JEHH, KO
MBS EICEE L T, U N R CHEZEZNRO b (2T p<0.001), Fhiicp
LT, ZEEBOFEE, Q3 L Q41 QLICHNFEIEL (95% FHEXM -2.5~ -
0.5 m%. p<0.001 ;95% fEHEXM : -2.5~ -0.6 &%, p<0.001), Q2 i* Ql IZLE~EKW
fHECTHo7- (95% EHEXM : -1.9~0.1 %, p=0.084), (AEIZEIL T, ZLELE
DOFEFR. Q41X Q1. Q2. QI ITH~AFEIZIELS (95% EHEKXM : -7.6 ~ -25kg, p<
0.001 ; 95% 1Z#EXH : -5.8~ -09kg., p=0.002 ; 95% 1ZHEXM : -5.1~ -0.2kg. p
=0.028) . Q3 IZ Q1 (T ~MEXMEH[H TH - 72 (95 % [FHEX ] -4.3~0.9kg. p=0.097),
BMI (2B LT, ZHEBOMEERE, Q41X Q1 & Q2 TG EIZIL (95% FHEXH :
-2.6~ -0.7kg/m?, p<0.001 ; 95% fEHEXM : -2.1~ -0.3, p=0.005). Q4 (X Q3 (T}l
~RVMETTH o 72 (95% (EHEXE : -1.82~0.04 kg/m?2, p=0.069), MEPHIZEI L T,
ZEIEEOFER, Q31X QlICHARTHEITIKLS (95% EFEXM : -59~ -02cm, p
=0.026), Q41X Q1 & Q2 IZH~_EHEIZMELLS (95 % FHEXM : -84 ~ 28 cm, p <
0.001 ; 95 % fEHEXH : -6.7~ -1.3cm, p=0.001), Q4 i Q3 (T ~EWMEHT TH -
7= (95% {E#EIXR] : -5.2~ -0.2cm, p=0.083), WEEAEIGEICBI L T, ZELLEORKE

H. QT QUITHEAFEITMKLS (95 % (EHEXM @ -31.4~ -4.0cm?, p=0.004). Q4
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IZQ1 & QIZLENFEITEN -T2 (95 % (FHEKE : -40.0 ~ -13.9 cm?, p <0.001 ;
95% 1EHEIXM : -27.3~ -4.1cm?, p=0.002), JEIRWIMEIZRE L C, WAONLEER] CH
BEMAFRD B (p=0.096), F&E &IGHEHIIEIZB LT, M HEH CHEZIX
W BRI T,

i (BMI25 LA EDOF) OFIGIZE LT, WOARER CHRE 2 BEMENTRD b
(X2=14.982, p=0.002) , WHEF IR F2% 5 & EHH 1L Ql THEIZEL (334,
282 %), Q4 THEILDR) -T2 (124, 103 %), mIJEE, IEERFE, &KUWE

PRIF DMEEE OFIGIZE LT, WA NIRRT B2 BEEME TR b o T,

PR EEIZBE LT U RER] TR B 722 B2 Z80 H 11 (X2 =14.693, p=0.023) .
IIRE KA D & BRI QI TAREICES (124, 103%). Q4 THEILD
hole (14, 09%), BilEEE 7Y A0 MERIZBEIL T, UAEEFRTHE
72 BEMEIXRE O B Do T,

TRAF—EREIZEHL T, WOV TAEENEO LI (p <0.001), ZHL
BOFER, Q41X Q1 & Q3 ITH~FEILE DN -T2 (95% (XA : 62 ~296 keal/H |
p<0.001 ; 95% fEHHIX[H] : 8 ~243 kecal/H | p=0.029), 7zAIX<EEEE, NEEHR
g, RARMEERE, ZAEKERERT (VX —E [FEERT VX K

ORAKIEER T L = RIZE LT, WAMRER TREREITR O bhienoT,
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Table 3-1. Characteristics of all participants with different physical activity levels

All Ql Q2 Q3 Q4 Main effect of
W=468) (=117 (=117 (=113 =117y Pl ?C““ty’
p value
Female, n (%) 293 (64.0) 77 (65.8) 80 (68.4) 75 (66.4) 66 (56.4) 0.227
Age (year) 70 (3) 71 (3) 70 (3)® 69 (3)® 69 (3)® <0.001
Height (cm) 158.6 (8.0) 158.7(7.7) 158.0(7.8) 158.4(8.1) 159.2(8.4) 0.227
Body mass (kg) 57.0(9.5) 58.8(10.0) 57.1(9.0) 56.7(9.5)* 55.3(9.3)2c <0.001
Body mass index (kg/m?) 22.6(2.9) 23332 22827 2252.7) 21.7 (2.6) 2be <0.001
Waist circumference (cm) 83.3(8.6) 857(9.4) 84.1(7.5)  82.7(8.3)2 80.8(8.3)2¢ <0.001
Visceral fat area (cm?) * 75.6(38) 89.7(44.1) 76.9(35.3) 70.9(35.6)* 67.7(33.6) <0.001
Blood pressure (mmHg) **
Systolic blood pressure 140.9 (20.8) 141.1(23.3) 139.5(22.8) 140.7 (18.3) 142.2(18.4) 0.888
Diastolic blood pressure 81.0(11.4) 829(11.5) 80.2(11.1) 80.2(11.1) 80.5(11.8) 0.096
Obesity, n (%) 81 (17.5) 33 (28.2) 21(17.9) 15(13.3) 12 (10.3) 0.002
Hypertension, n (%) 116 (25.0)  35(29.9) 28 (23.9) 27 (23.9) 26 (22.2) 0.545
Dyslipidemia, n (%) 59 (12.7) 10 (8.5) 8.0 (6.8) 2(1.8) 8 (6.8) 0.194
Diabetes, n (%) 28 (6.0) 9(7.7) 20 (17.1) 15(13.3) 15 (12.8) 0.158
Smoking habit, n (%) *** 0.023
Non-smoker 280 (60.7)  61(52.1) 78 (66.7) 71 (60.7) 70 (59.8) —
Former-smoker 156 (33.8) 41 (35.0) 32 (27.4) 37 (31.6) 46 (39.3) —
Current-smoker 25(5.4) 12 (10.3) 7 (6.0) 5(4.3) 1(0.9) —
Alcohol habit, n (%) **** 0.878
Non-drinker 371 (81.0) 93 (81.6) 91 (78.4) 92 (82.1) 95 (81.9) —
Moderate-drinker 83 (18.1) 21 (18.4) 23 (19.8) 19 (17.0) 20(17.2) —
Heavy-drinker 4(0.9) 0(0.0) 2(1.7) 1(0.9) 1(0.9) -
Dietary supplements (%) 174 (37.5)  45(38.5) 53 (45.3) 36 (31.9) 40 (34.2) 0.146
Habitual food intake *****
Energy intake (kcal/day) 2,033 (360) 1,949 (332) 2,028 (317) 2,000 (372) 2,153 (387)%* <0.001
Protein intake (g/day) 789(9.7)  79.0(8.7) 79.1(10.1) 77.7(10.2)  79.8(9.9) 0.308
Fat intake (g/day) 68.5(10.5) 69 (9) 67 (11) 69 (10) 69 (11) 0.379
Carbohydrate intake (g/day) 254.6 (28.1) 255.2 (24.7) 254.2 (30.6) 253.9(27.3) 255.0(29.6) 0.910
Energy ratio (%)
Protein 15.6 (2.0) 15.7 (1.7) 15.7 (2.0) 15.5(2.2) 15.6 (1.9) 0.796
Fat 30.3(4.5) 30343 298(4.8) 30.743) 30.4 (4.5) 0.436
Carbohydrate 50.3(5.5) 50.7(5.2) 50.1(5.9) 50.2(5.3) 50.1 (5.6) 0.897

Values are presented as means (standard deviation) or number (proportion). Means were analysed using generalised linear
model with adjustment for sex and age as covariates. A post-hoc analysis was adjusted for multiple comparisons using the

Bonferroni method. Proportions were compared using Pearson's chi-square test. a: significant different (or tendency) with
Ql, b: significant different (or tendency) with Q2, c: significant different (or tendency) with Q3. * The available data
were 441 because 23 participants were not measured (eight in Q1, one in Q2, three in Q3, 11 in Q8). ** The available data

were 462 because two participants were not measured (one in Q2, one in Q3). *** The available data were 461 because

three participants did not answer (three in Q1). **** The available data were 458 because six participants did not answer

(three in Q1, one in Q2, one in Q3, one in Q4). ***** The available data were 462 because two participants were not

measured (two in Q3). Quartile was divided based on the amount of total physical activity per week (METs - hours/week).

Q: quartile.
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B. BiExtgas

BIERS G H DR BHE R EDKE R % Table3-2 (IR L7-, fKE, BMI, IR, & Ol
JERAEICBI L C, Wi TR BEZNRBO LT (p=0.015; p=0.012 ; p<0.011 ;
p<0.001), KREICEHL T, ZEHEEOMHER, Q3 1L QL ITHAMEWEM TH -7z (95%
fEHEIXE : -8.8~ -02kg. p=0.075), BMIICBIL T, ZHELEORKE, Q31L Q1
EEANEEICELS (95% E4EXM : -3.1 ~ -0.1 kg/m?, p=0.038). Q3 (% Q2 (ZLh~Y&
VM T o7 (95 % (EREXR] : -2.9~0.1 kg/m?, p=0.083), MEPHICEIL T, £H
ORGSR, Q3 & Q41X Q1 IZHARTHEIZKS (95% EHEXM : -10.3~ -1.6cm,
p=0.002 ; 95% 1EHEXE : 9.7~ -1.0cm, p=0.006). Q3 % Q2 (Tt MKW M TH
72 (95 % [EHEXE : -8.4~0.2cm. p=0.072), PIEIEIHEICEI L C. ZHELLED
R, Q3 & Q4L QUITHARTHEIZMES (95 % FHXME : -62.4~ -13.5cm?, p<
0.001 ; 95% fEHHIXM : -60.4~ -11.1cm?, p=0.001), Q3 % Q2 (Tt MEVMEHM TH
>72 (95% 1EMEXM : -45.8~22cm?, p=0.099), JEiEHMEIZES LT, VU ALRER

THEMAmARD 5 (p=0.055), Fiiv, HR, MOUHEHIILEIZEE LT, MU ALEE
B CHBEZITRD b o Tz,

AEmE OFIAEIZBE LT, WM CTHERBEEMENRD HiL (X2 =10229, p =
0.017), FREEFEHIEZE D L, EH#FILQl THEILEL (144, 333%). Q3 T
BRI otz B4, 75%), mMERE, IREREE, &K OBERREOREBE OF

(CBI LT, WA THEZ2BEMEIIRRD S i - T,
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WUEEEIZEE LT WU e T E R BEEME DM AT Hiv (X=12.317, p=
0.055), FREEE IR HE D L, BIEFILQl THEIWLE N2 (94, 22.0 %), &
WEE ST 7Y A MERIZE LT, MR CHEZRBLEMEITERD o 7,

TRV F—EBE L AFEE R L X — I UL WA R CHEZENRD
51 (p<0.001 ; p=0.044) . JEEERCEICE LT, WANEER CAHEBIMARD b
77 (p=0.061), =RV F—HREICHL T, ZELEORKEE. Q31X QI ICLHEAE
(2@ < (95 % 1EHEKE : 15~398keal/H, p=0.027), Q41X Ql & Q2 IZLE~NFEIC
BT (95% 1EHEXE : 77~462kcal/H., p=0.001 ; 95% {SHEX[H : 38 ~421 kcal/
H., p=0.009), IREERT R LX—LRCEHL T, ZHEIEKOBE, Q413 Q2 ikt

NERICEVMEA TH o7 (95% FFEXH : -0.02~5.28%, p=0.053), AEEE

il

IR L T, ZEEBOME., Q41X Q2 ICL_EEICEWETITH 7= (95% (FHEX
il : -0.05~13.38¢g/H., p=0.053), 7=AE<EEBIE, RAKDERE, ZAEE
BT 2L —E | R ORI B I R VX — R LT, WO CEE

ZITFRO bR oz,
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Table 3-2. Characteristics of male participants with different physical activity levels

Main effect of

Male Ql Q2 Q3 Q4 physical activity,
(N=166) (n=42) (n=42) (n=40) (n=42) p value
Age (year) 70 (3) 71 (3) 71 (3) 70 (3) 70 (3) 0.103
Height (cm) 166.6 (5.8) 166.5(5.9) 166.7(6.1) 166.9 (5.9) 166.5 (5.7) 0.941
Body mass (kg) 64.5(8.2) 662(9.5) 663(9.0) 62.5(7.6) 63.1(5.8) 0.015
Body mass index (kg/m?) 23.2(2.7) 23934 23.8(2.6) 2242.2)®  22.8(2.1) 0.012
Waist circumference (cm) 86.7 (7.8) 89.7 (9.5) 88.1(7.2) 84.0 (7.0)®  84.8 (6.0)* <0.001
Visceral fat area (cm?) * 94.8 (43.6) 116.2(52.8) 101.0 (40.6) 79.3(37.8)> 81.6(29.9) <0.001
Blood pressure (mmHg)
Systolic blood pressure 142.4 (22.4) 145.7(28.7) 138.6(26.8) 141.0(16.1) 144.5(14.1) 0.583
Diastolic blood pressure 82.7(11.9) 85.7(11.5) 80.6(13.3) 80.1(11.4) 84.3 (10.9) 0.055
Obesity, n (%) 34 (20.5) 14 (33.3) 11(26.2) 3(7.5) 6(14.3) 0.017
Hypertension, n (%) 42 (25.3) 13 (31.0) 12 (28.6) 6 (15.0) 11(26.2) 0.360
Dyslipidemia, n (%) 15(9.0) 124 6(14.3) 4 (10.0) 4(9.5) 0.292
Diabetes, n (%) 16 (9.6) 6(14.3) 4(9.5) 2 (5.0) 4(9.5) 0.566
Smoking habit, n (%) ** 0.055
Non-smoker 31(18.8) 6 (14.6) 10 (23.8) 7 (17.5) 8(19.0) —
Former-smoker 119 (72.1) 26 (63.4) 29 (69.0) 31(77.5) 33 (78.6) —
Current-smoker 159.1) 9(22.0) 3(7.1) 2 (5.0) 1(24) —
Alcohol habit, n (%) ** 0.525
Non-drinker 103 (62.4) 23 (56.1) 25 (59.5) 25 (62.5) 30(71.4) —
Moderate-drinker 61 (37.0) 18 (43.9) 16 (38.1) 15 (37.5) 12 (28.6) —
Heavy-drinker 1 (0.6) 0(0.0) 1(2.4) 0(0.0) 0(0.0) —
Dietary supplements, n (%) 61 (36.7) 15 (35.7) 20 (47.6) 12 (30.0) 14 (33.3) 0.374
Habitual food intake ***
Energy intake (kcal) 2,208 (347) 2,080 (328) 2,121(303) 2,287 (360)* 2,350 (333)2 <0.001
Protein intake (g/day) 77.7(11.5) 787(9.6) 77.1(12.5) 76.4(13.6) 78.6 (10.5) 0.719
Fat intake (g/day) 66.1 (11.9) 659(9.5) 623(12.6) 67.2(10.9) 68.9 (13.6)° 0.061
Carbohydrate intake (g/day) 249.0(30.9) 250.7 (29.5) 247.1(34.9) 249.9 (31.3) 248.4(28.4) 0.971
Energy ratio (%)
Protein 15.1(2.1) 15.4 (1.8) 152 (2.4) 14.8 (2.4) 15.2(1.9) 0.641
Fat 29447 29244 278(.1) 30.1(4.2) 30.4 (4.8)° 0.044
Carbohydrate 48.8(5.8) 49.4(6.0) 48.7(6.7) 48.5(5.3) 48.4 (5.0) 0.980

Values are presented as means (standard deviation) or number (proportion). Means were analysed using generalised linear
model with adjustment for age as covariates. A post-hoc analysis was adjusted for multiple comparisons using the Bonferroni
method. Proportions were compared using Pearson's chi-square test. a: significant different (or tendency) with Q1, b:
significant different (or tendency) with Q2. * The available data were 158 because eight participants were not measured (two
in QI, one in Q2, one in Q3, four in Q). ** The available data were 165 because one participant did not answer (one in Q1).
**% The available data were 165 because one participant was not measured (one in Q3). Quartile was divided based on the
amount of total physical activity per week (METs - hours/week). Q: quartile.
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C. IMExt g

MR RE DR REFFMEDORER % Table 3-3 (Zx L7z, o, (A, BMI, IEH. K&
OWIghE =ICEE LT, WM TR EZENRD bt (p<0.001 5 p=0.001 ; p=
0.014 ; p =0.004 ; p =0.002), F#sICBIL T, ZELEBORE, Q31XQ1 & Q2 ikt
NEBITEL (95% EHEXM :-3.3~ -0.9 &%, p<0.001;-2.5~ -0.1 %, p=0.027) .
Q4 IEZ QUITHAFREIED > 72 (95 % (EHEIXM] : -2.5~ -0.1 &, p=0.035), {AHE
IZB LT, ZEEBOME, Q41 QL ICHFREIE2? 72 (95 % FHEXM : -7.7
~ -1.6kg., p<0.001), BMIIZBIL T, ZHELBOFEE, Q41X Q1 I[ZL~AFHEIZIEN
o7 (95 % (B[] : -2.7 ~ -03 kg/m?, p=0.009), MEFHICEAL T, LHELEDR
Q41T QL ICHENEEITEN 572 (95 % FHEXH : -8.4~ -1.3 cmkg/m?,p=0.002)
PlEAERG EICBE L €, ZEE O, Q4 1% Q1 IZHAFEITIEL (95% (FHEX M
-34.6~ -59cm? p=0.001), Q41X Q2 IZLE~EWMEE TH 7= (95% SHEXH : -
6.8~0.2cm?, p=0.085), H&E. WHEHIME, LOPEEMIMEICE LT, Mo
THEETRD N2 5T,

JEE OFIEIZE LT, AR CHERBEEENE D biv (X2 =8.867, p=
0.031), FREEE IR ZE D L, EHFILQl THEILEL (194, 253 %), Q4 T
BRI I hoTz (64, 8.0%), mIMEE, JRERERE, K OWERIE O REEE OF

(CRI LT, USSR ALRER TR E A B EIERR D e h o T,

FEEE, BOEEE, KOV 7Y A 2 MERUCE LT, WAALRER CH B 22 B
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ITRBO bR o Tz,

TR IR, T AT EEIRE, TREERE, RAKEERE, AE<E

TARAF—HER, T RAR R R ORI R L ¥ — e RITR LT,

WU AERER TR B ZITRD b RinoT,
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Table 3-3. Characteristics of female participant with different physical activity levels

Female Q1 Q2 Q2 Q4 il et
(N=298) n=175) (n=174) n=174) (n=175) p value

Age (year) 70 (3) 71 (3) 70 (3) 69 (3) 69 (3)® <0.001

Height (cm) 154.1 (49) 154.7(5.1) 153.8(5.2) 154.4(4.1) 153.5(.1) 0.189

Body mass (kg) 52.8(7.4) 55.0(7.8) 524(59) 53.2(7.8) 50.5(7.2)2 0.001

Body mass index (kg/m?) 22.2(2.9) 23.0(3.0)0 222@2.7) 223(3.0) 21.4(2.8)® 0.014

Waist circumference (cm) 81.5(8.4) 83.7(84) 82.0(7.3) 81.4(8.5) 78.8 (8.7)2 0.004

Visceral fat area (cm?) * 64.9(30.3) 75.1(28.3) 66.2(29.0) 63.1(31.0) 55.0(29.9) 0.002

Blood pressure (mmHg) **

Systolic blood pressure 140.0 (19.9) 139.0(19.4) 141.2(20.6) 138.1(19.8) 141.6 (20.0) 0.668
Diastolic blood pressure 80.0(11.0) 81.3(11.4) 80.7(10.0) 783(11.3) 79.6(11.3) 0.244

Obesity, 1 (%) 47 (15.8) 19 (25.3) 10 (13.5) 12 (16.2) 6 (8.0) 0.031

Hypertension, 7 (%) 74 (24.8) 22 (29.3) 18 (24.3) 16 (21.6) 18 (24.0) 0.738

Dyslipidemia, n (%) 44 (14.8) 8 (10.7) 14 (18.9) 8 (10.8) 14 (18.7) 0.279

Diabetes, n (%) 12 (4.0) 4(5.3) 4(54) 2(2.7) 2(2.7) 0.708

Smoking habit, n (%) ***

Non-smoker 249 (84.1) 55(75.3) 64 (86.5) 63 (85.1) 67 (89.3) 0.138
Former-smoker 37 (12.5) 15 (20.5) 7(9.5) 7(9.5) 8(10.7)
Current-smoker 10(3.4) 3(@4.1) 34.1) 4(5.4) 0(0.0)

Alcohol habit, n (%) **** 0.747
Non-drinker 268 (91.5) 69 (93.2) 66 (90.4) 65 (90.3) 68 (91.9)
Moderate-drinker 24 (8.2) 5(6.8) 7(9.6) 6 (8.3) 6 (8.1)

Heavy-drinker 1(0.3) 0(0.0) 0(0.0) 1(1.4) 0(0.0)
Dietary supplements, n (%) 113 (37.9) 31 (41.3) 34 (45.9) 22 (29.7) 26 (34.7) 0.190
Habitual food intake *****
Energy intake (kcal) 1,936 (329) 1,885(322) 1,968 (325) 1,915(292) 1,977 (371) 0.239
Protein intake (g/day) 79.6 (8.5) 78.8(8.1) 80.4(8.8) 78.6(8.2) 80.5(8.9) 0.377
Fat intake (g/day) 69.8 (9.4) 70.2(8.9) 69.7(9.7) 70.4(9.1) 69.1(10.0) 0.824
Carbohydrate intake (g/day) 257.7 (26.0) 257.8(22.9) 256.9 (26.5) 255.1(27.7) 261.0(26.7) 0.592
Energy ratio (%)
Protein 15.9 (1.8) 15.8 (1.7) 16.0 (1.8) 15.8(1.9) 16.0 (1.9) 0.729
Fat 30.8 (4.3) 309(4.2) 30845 31.14.2) 30.5 (4.5) 0.889
Carbohydrate 51.1(5.2) 51.5(4.9) 50.8(52) 50.6(5.5) 51.6 (5.3) 0.611

Values are presented as means (standard deviation) or number (proportion). Means were analysed using generalised linear
model with adjustment for age as covariates. A post-hoc analysis was adjusted for multiple comparisons using the
Bonferroni method. Proportions were compared using Pearson‘s chi-square test. a: significant different (or tendency) with
Q1, b: significant different (or tendency) with Q2. * The available data were 283 because fifteen participants were not
measured (six in Q1, one in Q3, eight in Q4). ** The available data were 296 because two participants were not measured
(one in Q2, one in Q3). *** The available data were 296 because two participants did not answer (two in Q1). **** The
available data were 293 because five participants did not answer (one in Q1, one in Q2, two in Q3, one in Q4). ***** The
available data was 297 because one participants was not measured (one in Q3). Quartile was divided based on the amount
of total physical activity per week (METs - hours/week). Q: quartile.
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Table 3-4. The amount of habitual physical activity with different physical activity levels

Al Qi Q2 Q3 o4 (RS

(N=464) (=117) (=117) (=113) (1=117) valie
Steps (steps/day) Goe (2 ane  Gans  oome <001
<3 METs PA (min/day) * 6121)  42(12)  57(12)*  6T(I)® 77 (23)ee <0.001
>3 METs PA (min/day) ** 28 (17) 12 (6) (7 30©@)®  50(16) e <0.001
Total PA (min/day) ** 89(30)  54(13) 8T 9T(I)® 127 (21) e <0.001
Total PA (METs-hour/week) 30 (12) 17 4) 252)0  3BE)® 46(8)we <0.001

Male 1 2 3 4 Main effect of

(N = 166) (n(z ) (n(i 42) (nQ: 40) (,12 ) P hys;f?aﬁgmy’
T R —
<3 METs PA (min/day) * 62(23)  43(13)  S7(15)*  70(17)*  78(28) <0.001
>3 METs PA (min/day) ** 30 (21) 11(6) V@) 32(1)®  56(19) <0.001
Total PA (min/day) 92(33)  55(13) 79@®) s 102(11)® 134 (22) e <0.001
Total PA (METs-hour/week) 31 (13) 17 4) 26(2)0  35(3)® 49 (8)we <0.001

Female QI Q2 Q3 Q4 e ity
(N=298) (=75 (n=74) (n=74)  (n=75) - valuo
e S0 T e e
<3METs PA (min/day) * 6020)  42(12)  55(12)F  65(16)® 78 (19) e <0.001
23 METsPA (min/day) ** 27 (15) 12 (6) 2 () 29@8)®  46(13) e <0.001
Total PA (min/day) 87(29)  53(14) 77(7)* 94(10)® 123 (18) e <0.001
Total PA (METs-hourfweek) 29 (1) 17 4) 2520 32@B)® 44 (7)e <0.001

Values are means (standard deviation). Means were analysed using generalised linear model with adjustment for sex and

age (only age for male and female sub-group analysis) as covariates. A post-hoc analysis was adjusted for multiple

comparisons using the Bonferroni method. a: significant different (or tendency) with QI, b: significant different (or

tendency) with Q2, c: significant different (or tendency) with Q3. * intensity is more than 1.8 METs and less than 3

METs. Quartile was divided based on the amount of total physical activity per week (METs-hours/week). Q: quartile,

PA: physical activity, MVPA: moderate-vigorous physical activity, METs: metabolic equivalents.
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Table 3-5. The physical performance of all participants with different physical activity levels

ALQn Q2 e ed o e
(N=464) (n=117) (n=117) (n=113) (n=117) p value
Grip strength (kg) * 27.3(82) 26.7(8.7) 269(7.8) 27.6(8.6) 27.8(7.7) 0.974
Knee extension strength (kg/BM kg) **  0.37(0.14) 0.36 (0.13) 0.36(0.14) 0.37(0.14) 0.39(0.13) 0.716
Functional reach test (cm) 340(6.8) 33.5(7.8) 34.1(5.6) 346(7.2) 33.9(6.5) 0.689
Stepping test (cm) *** 30.6(5.3) 30.0(54) 30.7(5.1) 30.7(5.1) 30.8(5.5) 0.901
One-leg standing (seconds) **** 68.8 (44.7) 56.6(42.9) 64.9(45.2) 75.6(44.1) 78.7(43.5)* 0.048

Time-up and go test (seconds) ***** 5.67(0.89) 5.91(0.87) 5.62(0.96) 5.57(0.82)?* 5.56(0.85)? 0.027

Two-step test (m/height m) ****** 1.44(0.16) 1.39(0.17) 1.44(0.17) 1.46(0.13)* 1.48(0.15)* 0.004

Locomo 25 (scores) ***#*** 4.6 (6.2) 6.3(9.3) 4.9 (5.6) 3.53.4)8 3.6(4.3)® <0.001

Stand-up test 0.074
Locomo risk 0, n (%) 305(65.7) 66(56.4)  79(67.5)  79(69.9) 81(69.2) —
Locomo risk 1, n (%) 124 (26.7) 42(359) 34(29.1) 25(22.1) 23 (19.7) —
Locomo risk 2, n (%) 12 (2.6) 43.4) 0(0.0) 43.5) 43.4) -
Locomo risk 3, n (%) 23 (5.0) 5(4.3) 434 54.4) 9(7.7) -

Values are means (standard deviation) or number (proportion). Means were analysed using generalised linear model with
adjustment for sex and age as covariates. A post-hoc analysis was adjusted for multiple comparisons using the Bonferroni
method. Proportions were compared using Pearson's chi-square test. a: significant different (or tendency) with Q1. * The
available data were 460 because four participants were not measured (two in Q1, one in Q3, one in Q4). ** The available
data were 462 because two participants were not measured (two in Q3). *** The available data were 463 because one
participant was not measured (one in Q4). **** The available data were 460 because four participants were not measured
(two in Q3, two in Q4). ***** The available data were 461 because three participants were not measured (one in Q1, two in
Q4). **#**** The available data were 462 because two participants were not measured (one in Q1, one in Q2). ******* The
available data were 433 because 31 participants did not completely answer (six in Q1, 12 in Q2, six in Q3, seven in Q4).
Quartile was divided based on the amount of total physical activity per week (METs*hours/week). Q: quartile, BM: body

mass.
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Table 3-6. The physical performance of male participants with different physical activity levels

Male Q1 Q2 Q3 Q4 Ma@n effec.t Qf
(N=166) (n=42) (n=42) (n=40) (n=42) ' hys;f?a?sswty’
Grip strength (kg) * 33.5(84) 343(84) 34.6(8.3) 344(7.7) 309(9.0) 0.129
Knee extension strength (kg/BM kg) **  0.42 (0.15) 0.42(0.15) 0.41(0.16) 0.44(0.14) 0.41(0.12) 0.655
Functional reach test (cm) 35.1(6.3) 334(7.2) 355(4.8) 374(6.1)* 343(6.4) 0.028
Stepping test (cm) *** 29.5(54) 284(49) 29.5(5.6) 30.1(5.1) 30.0(5.7) 0.649
One-leg standing (seconds) **** 69.5(46.7) 54.5(45.4) 66.9 (47.2) 88.9(43.3) 69.5(46.0) 0.113
Time-up and go test (seconds) ***** 5.57(0.88) 5.74(0.98) 5.43(0.79) 5.59(0.82) 5.50(0.94) 0.503
Two-step test (m/height m) 1.48 (0.15) 1.43(0.20) 1.49(0.11) 1.47(0.13) 1.52(0.15) 0.120
Locomo 25 (scores) ******* 0.23(0.59) 0.34(0.76) 0.30(0.61) 0.11(0.31) 0.14(0.54) 0.074
Stand-up test 0.349
Locomo risk 0, 7 (%) 107 (64.5) 23(54.8) 28(66.7) 27(67.5) 29(69.0) —
Locomo risk 1, n (%) 44 (26.5) 15(35.7) 13 (31.0) 9(22.5) 7 (16.7) —
Locomo risk 2, n (%) 7(4.2) 2 (4.8) 0(0.0) 3(7.5) 2(4.8) —
Locomo risk 3, n (%) 8 (4.8) 2 (4.8) 1(2.4) 1(2.5) 49.5) —

Values are means (standard deviation) or number (proportion). Means were analysed using generalised linear model with

adjustment for age as covariates. A post-hoc analysis was adjusted for multiple comparisons using the Bonferroni method.

Proportions were compared using Pearson's chi-square test. a: significant different (or tendency) with Q1, b: significant

different (or tendency) with Q2. * The available data were 164 because two participant were not measured (one in Q1, one

in Q4). ** The available data were 165 because one participant was not measured (one in Q3). *** The available data were

165 because one participant was not measured (one in Q4). **** The available data were 164 because two participants were

not measured (two in Q3). ***** The available data were 165 because one participant was not measured (one in Q4).

*axakkk The available data were 159 because seven participants did not completely answer (one in Q1, three in Q2, two in

Q3, one in Q4). Quartile was divided based on the amount of total physical activity per week (METs*hours/week). Q:

quartile, BM: body mass.
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Table 3-7. The physical performance of female participants with different physical activity levels

Main effect of

Female Ql Q2 Q3 Q4 . ..
(N=298) (n=75 (n=74) (n=74) (n=75) phys;ffaxgwty’
Grip strength (kg) * 23.7(5.5) 23.0(5.5) 232(53) 23.7(49) 252(6.0) 0.064
Knee extension strength (kg/BM kg) **  0.34 (0.12) 0.33(0.11) 0.33(0.12) 0.35(0.14) 0.35(0.12) 0.637
Functional reach test (cm) 33.4(7.0) 332(8.4) 33.5(5.00 348(81) 322(5.7) 0.134
Stepping test (cm) 31.2(5.1) 31.0(55) 31.1(48) 31.2(52) 31.3(5.1) 0.988
One-leg standing (seconds) *** 68.5(43.6) 57.3(41.8) 64.4(44.0) 72.1(43.8) 80.4(42.1) 0.173
Time-up and go test (seconds) **** 5.72 (0.88) 6.00(0.80) 5.74(1.02) 5.53(0.92)* 5.63 (0.72)* 0.021
Two-step test (m/height m) ***** 1.43(0.16) 1.37(0.16) 1.42(0.18) 1.45(0.15) 1.46(0.13)? 0.020
Locomo 25 (scores) *##+* 49(6.7) 7.2(10.5) 4.7(5.9) 3.73.7)* 3.8(3.9)* 0.001
Stand-up test 0.214
Locomo risk 0, 7 (%) 198 (66.7) 41(54.7) 53(71.6) 53(71.6) 51(68.0) —
Locomo risk 1, n (%) 80(269) 29(38.7) 17(23.00 18(243) 16(21.3) -
Locomo risk 2, n (%) 5(1.7) 2(2.7) 0(0.0) 1(1.4) 2(2.7) —
Locomo risk 3, n (%) 15(5.1) 3 (4.0) 4(5.4) 2(2.7) 6(8.0) -

Values are means (standard deviation) or number (portion). Means were analysed using generalised linear model with

adjustment for age as covariates. A post-hoc analysis was adjusted for multiple comparisons using the Bonferroni method.

Proportions were compared using Pearson's chi-square test. a: significant different (or tendency) with Q1. * The available

data were 296 because two participants were not measured (one in Q1, one in Q3). ** The available data were 297 because

one participant was not measured (one in Q4). *** The available data were 296 because two participants were not measured

(two in Q4). **** The available data were 296 because two participants were not measured (one in Q1, one in Q4). *****

The available data were 296 because two participants were not measured (one in Q1, one in Q2). ****** The available data

were 274 because 24 participants did not completely answer (five in Q1, nine in Q2, four in Q3, six in Q4). Quartile was

divided based on the amount of total physical activity per week (METSs - hours/week). Q: quartile, BM: body mass.
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Table 3-8. Fating lipidaemic, glycaemic and insulinaemic variables of all participants with different physical activity
levels

Main effect of physical activity,
All Q1 Q2 Q3 Q4 p value

N=464) n=117) n=117) (n=113) (n=117
( ) ( ) ( ) ( ) ( ) Model 1 Model 2 * Model 3 **

Fasting total-cholesterol 5.74 5.68 5.78 5.85 5.66

0.632 0.600 0.591
(mmol/L) 0.94) (095 (0.92) (0.98)  (0.93)
Fasting LDL-cholesterol 3.38 3.32 343 3.46 3.31

0.543 0.558 0.508
(mmol/L) 0.80)  (0.84) (0.77) (0.82)  (0.76)
Fasting HDL-cholesterol 1.76 1.72 1.76 1.77 1.80

0.361 0.990 0.976
(mmol/L) (0.43)  (0.40)  (0.44)  (0.41)  (0.47)

. . . . . 1.11 1.21 1.05
Fasting triglyceride (mmol/L) ((1) ;2) ((l) ;i) 051)  (079)  (0.69)® 0.014 0.195 0.646

0.67 066 067  0.66  0.69
Fasting NEFA (mmol/L . 92 771
asting (mmol/L) 025  (023) (027) (024) (027) 77T 092077

5.59 5.75 5.55 5.54 5.50
Fasting gl /L . . .
asting glucose (mmol/L) (0.90) (1.02)  (0.78)  (1.02) (0.75)® 0.068 0.437 0.539

570 577 572 567 565
Fasting HbA Ic [NGSP] (% 204 64 .
asting HbAlc [NGSP] (%) 05 (05 (©5) (053 (052 O 0643 0.673

349 408 376 325 285
ing insulin (pmm <0001 038 0373
Fasting insulin (pmmol/L) 275 (19 (319 (22.0) (20.8)%

1.29 1.53 139 120  1.02
- <0.001 0407 0388
HOMA-IR (1.16)  (1.29) (1.43)  (0.93)  (0.82)%

52.1 620 555 475 434
HOMA- 0.001  0.044  0.032
OMA-f (48.6)  (79.1) (356) (28.0)* (30.6)®

93.0 891 947 956 927
i 0786 0.804  0.779
Fasting GIP (pg/mL) (88.1)  (78.0) (90.7)  (88.0)  (95.7)

Values are presented as means (standard deviation). Means were compared using generalised linear model and post-
hoc analysis was adjusted for multiple comparisons using the Bonferroni method. Model 1: adjusted for sex and age
as covariates, Model 2: Model 1 plus adjusted for BMI, waist circumference and systolic/diastolic blood pressure as
covariates, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol habits, dietary supplements and energy
intake as covariates. a: significant different (or tendency) with Q1 in Model 1, b: significant different (or tendency)
with Q2 in Model 1. * The available data were 462 because two participants’ blood date were not measured (one in
Q2, one in Q3). ** The available data were 455 because two participants’ blood date were not measured (one in Q2,
one in Q3) and seven participants did not answer the questions of smoking/alcohol habits and/or dietary
supplements (four in QI, one in Q 2, one in Q 3, one in Q4) and two participants’ habitual food intake were not
measured. Quartile was divided based on the amount of total physical activity per week (METs*hours/week). Q:
quartile, LDL: low-density lipoprotein, HDL: high-density lipoprotein, HbAlc: hemoglobin Alc, NEFA: non-
esterified fatty acid, GIP: glucose-dependent insulinotropic polypeptide. HOMA-IR: homeostasis model assessment
of insulin resistance [(fasting insulin X fasting glucose)/405], HOMA-A: homeostasis model assessment of f-cell
function [(fasting insulin X 360)/(fasting glucose —63)].
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Figure 3-2. Fasting lipidaemic variables in all participants with different physical activity levels

Values are means (standard deviation). Means were analysed using generalised linear model and post-hoc analysis was
adjusted for multiple comparisons using the Bonferroni method. Model 1: adjusted for sex and age as covariate. Quartile was
divided based on the amount of total physical activity per week (METs-hours/week). Q: quartile, LDL: low-density
lipoprotein, HDL: high-density lipoprotein, NEFA: non-esterified fatty acid.
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Figure 3-3. Fasting glycaemic and insulinaemic variables in all participants with different physical activity levels
Values are means (standard deviation). Means were analysed using generalised linear model and post-hoc analysis was
adjusted for multiple comparisons using the Bonferroni method. Model 1: adjusted for sex and age as covariate, Model 2:
Model 1 plus adjusted for BMI, waist circumference and systolic/diastolic blood pressure as covariate. Quartile was divided
based on the amount of total physical activity per week (METs-hours/week). Q: quartile, HbAlc: hemoglobin Alc, GIP:
glucose-dependent insulinotropic polypeptide. HOMA-IR: homeostasis model assessment of insulin resistance [(fasting
insulin X fasting glucose)/22.5]. HOMA-f: homeostasis model assessment of S-cell function [(fasting insulin X 20)/(fasting
glucose—3.5)].
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B. BMExRHE
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WD B o T, ZEMERE HbAlce \ZB8 LT, Model 1 1238\ T U4 Ar R C A B A )
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BWTH UMM THEEITRD bR 7,
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Table 3-9. Fating lipidaemic, glycaemic and insulinaemic variables of male participants with different physical
activity levels

Main effect of physical activity,
Male Ql Q2 Q3 Q4 p value

(N=166) (n=42) (n=42) (n=40) (n=42) Model 1 Model 2 Model 3 *

Fasting total-cholesterol 5.40 5.44 5.56 5.36 5.24

0.370 0.435 0.248
(mmol/L) 0.85)  (0.77)  (0.96)  (0.88)  (0.78)
Fasting LDL-cholesterol 3.16 3.16 3.29 3.14 3.06

0.622 0.717 0.543
(mmol/L) 0.76)  (0.71)  (0.89)  (0.72)  (0.73)
Fasting HDL-cholesterol 1.61 1.59 1.58 1.66 1.61

0.831 0.718 0.491
(mmol/L) 0.41)  (049) (039  (042)  (0.33)

. . . . . 1.39 1.09 1.15
Fasting triglyceride (mmol/L) ((1) gg) (1 :(2)) 0.72) (0.69) (0.73) 0.054 0.267 0.802

0.62 0.66 0.59 0.59 0.64
Fasting NEFA (mmol/L . ) .
asting (mmol/L) (026)  (024) (0.28)  (0.27)  (0.24) 0340 0324 039

. 578 597 587 566 560
Fasting glucose (mmol/L 0.161  0.601  0.790
asting glucose (mmol/L) ©91)  (1.12)  (0.99)  (0.83)  (0.57) 7

570 577 585 556 563
Fasting HbAIc [NGSP] (% : 122 02
asting HbATC [NGSP] (%) 057 (053 (06 (450 ©e3) 0 0258

360 382 438 305 312
ing insulin (pmm 0073 0.656  0.697
Fasting insulin (pmmol/L) (30.6) (269) (438) (203)  (24.8)

1.39 1.51 1.75 1.16 111
- 0.023 0414 0541
HOMA-IR (136)  (1.19)  (2.02)  (0.95)® (0.85)"

473 46.7 54.7 41.0 46.3
HOMA- 0.242 0.477 0.448
0 p 34.2) (28.6) (41.3) (23.0) (40.0)

1144 1041 1268 1058  120.5
i . 52 44
Fasting GIP (pg/mL) (1209)  (110.6) (140.4) (1184) (1493) 87~ 0526 0443

Values are presented as means (standard deviation). Means were compared using generalised linear model and post-
hoc analysis was adjusted for multiple comparisons using the Bonferroni method. Model 1: adjusted for sex and age
as covariates, Model 2: Model 1 plus adjusted for BMI, waist circumference and systolic/diastolic blood pressure as
covariates, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol habits, dietary supplements and energy
intake as covariates. a: significant different (or tendency) with Q1 in Model 1, b: significant different (or tendency)
with Q2 in Model 1. * The available data were 164 because one participant did not answer the questions of
smoking/alcohol habits and dietary supplements (one in Q1) and one participant’s habitual food intake was not
measured (one in Q1). Quartile was divided based on the amount of total physical activity per week (METs*
hours/week). Q: quartile, LDL: low-density lipoprotein, HDL: high-density lipoprotein, HbAlc: hemoglobin Alc,
NEFA: non-esterified fatty acid, GIP: glucose-dependent insulinotropic polypeptide. HOMA-IR: homeostasis
model assessment of insulin resistance [(fasting insulin X fasting glucose)/405], HOMA-f: homeostasis model
assessment of f-cell function [(fasting insulin X 360)/(fasting glucose —63)].
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Figure 3-4. Fasting lipidaemic variables in male participants with different physical activity levels

Values are means (standard deviation). Means were analysed using generalised linear model and post-hoc analysis was
adjusted for multiple comparisons using the Bonferroni method. Quartile was divided based on the amount of total physical
activity per week (METs-hours/week). Quartile was divided based on the amount of total physical activity per week (METs*
hours/week). Q: quartile, LDL: low-density lipoprotein, HDL: high-density lipoprotein.
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Figure 3-5. Fasting glycaemic and insulinaemic variables in male participants with different physical activity levels
Values are means (standard deviation). Means were analysed using generalised linear model and post-hoc analysis was
adjusted for multiple comparisons using the Bonferroni method. Model 1: adjusted for sex and age as covariate. Quartile was
divided based on the amount of total physical activity per week (METs-hours/week). Q: quartile, HbAlc: hemoglobin Alc,
GIP: glucose-dependent insulinotropic polypeptide. HOMA-IR: homeostasis model assessment of insulin resistance [(fasting
insulin X fasting glucose)/22.5]. HOMA-f: homeostasis model assessment of S-cell function [(fasting insulin X 20)/(fasting
glucose—3.9)].
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Table 3-10. Fating lipidaemic, glycaemic and insulinaemic variables of female participants with different physical
activity levels

Female Q1 Q2 Q3 Q4 Main effect of physical activity

(N=298) (n=75) (n=74) (=74 (=75 Modell Model?2 * MOffl 3

e R T N ppe——
e I A N
g T
Fasting triglyceride (mmol/L) ((1)(6)491) ((l)ég) ((1)2(3)) ((l);g) ((1)22) 0.293 0.616 0.822
Fasting NEFA (mmol/L) (8;2) (ggg) (ggi) (EZ;) (g;; 0.299 0.305 0.360
Fasting glucose (mmol/L) ((5):2) ((5)22) (322) (?32) ((5);12) 0.301 0.530 0.528
Fasting HbA1c [NGSP] (%) ((5)4713) (Zzg) (322) ((S)EZ) ((5)‘615) 0.618 0.889 0.948
Fasting insulin (pmmol/L) (;:g) (:ii) é;:) (;TZ) éii) . 0.002 0.156 0.187
HOMA-IR (i:éi) (122) ((1):;2)3 ((1):2133) (:):231)& 0.002  0.189 0215
HOMA-S éiﬁz) (;(5);) éi; a (;S) a (;::i) . <0001 0009 0.012
Fasting GIP (pg/mL) 81.1 82.8 784 84.2 BT 0819 0945 0829

(48.1)  (532) (46.7)  (46.8)  (46.0)

Values are presented as means (standard deviation). Means were compared using generalised linear model and post-
hoc analysis was adjusted for multiple comparisons using the Bonferroni method. Model 1: adjusted for sex and age
as covariates, Model 2: Model 1 plus adjusted for BMI, waist circumference and systolic/diastolic blood pressure as
covariates, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol habits, dietary supplements and energy
intake as covariates. a: significant different (or tendency) with Q1 in Model 1. * The available data were 296
because two participants’ blood pressures were not measured (one in Q2, one in Q3). ** The available data were
289 because two participants’ blood pressures were not measured (one in Q2, one in Q3) and six participants did
not answer the questions of smoking/alcohol habits and/or dietary supplements (two in Q1, one in Q2, two in Q3,
one in Q4) and one participant’s habitual food intake was not measured (one in Q3). Quartile was divided based on
the amount of total physical activity per week (METs-hours/week). Q: quartile, LDL: low-density lipoprotein,
HDL.: high-density lipoprotein, HbAlc: hemoglobin Alc, NEFA: non-esterified fatty acid, GIP: glucose-dependent
insulinotropic  polypeptide. HOMA-IR: homeostasis model assessment of insulin resistance [(fasting
insulin X fasting glucose)/405], HOMA-S: homeostasis model assessment of pf-cell function [(fasting
insulin X 360)/(fasting glucose —63)].
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Figure 3-6. Fasting lipidaemic variables in female participants with different physical activity levels

Values are means (standard deviation). Means were analysed using generalised linear model and post-hoc analysis was
adjusted for multiple comparisons using the Bonferroni method. Quartile was divided based on the amount of total physical
activity per week (METs - hours/week). Q: quartile, LDL: low-density lipoprotein, HDL: high-density lipoprotein.
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Figure 3-7. Fasting glycaemic and insulinaemic variables in male participants with different physical activity levels
Values are means (standard deviation). Means were analysed using generalised linear model and post-hoc analysis was
adjusted for multiple comparisons using the Bonferroni method. Model 1: adjusted for sex and age as covariate, Model 2:
Model 1 plus adjusted for BMI, waist circumference and systolic/diastolic blood pressure as covariate, Model 3: Model 1
and 2 plus adjusted for smoking/alcohol habits, dietary supplements and energy intake as covariate. Quartile was divided
based on the amount of total physical activity per week (METs*hours/week). Q: quartile, HbAlc: hemoglobin Alc, GIP:
glucose-dependent insulinotropic polypeptide. HOMA-IR: homeostasis model assessment of insulin resistance [(fasting
insulin X fasting glucose)/22.5]. HOMA-f: homeostasis model assessment of fS-cell function [(fasting insulin X 20)/(fasting
glucose—3.5)].
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A. BXIGE

BRGH DO EIEREORE - IREHIEIE L TNT 227 v 7T A X5 OfER%
Table 3-11 > 5 Table 3-18 |27~ L 7=, ZEfEHF HDL =2 L A7 v — /LR EEIZRY L T, Model
1 IZBW TR 1 LRI NG 7 A "3 EE 2 TRIR & UCTERA S,
Model 2 & Model 3 IZFBWTIEBMET 23 A B2 TRIK & L CHRM &7z (Table
3-11), ZEfEREHRPERRIARE IR L C, Model 1 IZBW\Cik 1 H Y72 Y O IRIGE)RE
& BRER A IEISE B 7 A B, Model 2 128V Cid 1 H Y4720 O S (RIEEHRER 23 F 5 72
THRIK A& LT S, I ARIEEIRF | H 4720 10 Z08I03 5 2 22 Eie
PEAEIH TR EE 1 X Model 1 (234 T 0.04mmol/L (3.5mg/dL) & T (FE[EIFFREL : -0.004,
RTEFRER 0 0.021), Model 2 (23T 0.03 mmol/L (2.7 mg/dL) X F (FERIFFREL : -
0.003, PREFRE:0.013) T2 Z LTRSS N7 (Table3-12), ZEMEHRFR MR O
Model 3 IZHB W TUTWTNOR T HERH Sivieh o7z, 2GRS IARRIR 2B L
T, WIHD Model IZBWTHL 777 v aF /U —F 7 A K& Time up and go 7
A2 MBRFE R THA T & U CERAIN: (Table3-13), 2R 7L 20— A JREICBI L
T, Model 1 IZBWTIX2 AT v 77T A R & 1 HY2 ) OB EIGENRE# NG E 22T
HIK T LTRSS, RS RIEEIRRA 1 B24720 10 08095 Rl 22 g 7 v
I — AR 0.04 mmol/L (0.72mg/dL) K F3 252 EnTFHlSh (EEUFREK : -

0.004, REFREL : 0.013) (Table 3-14), ZEfERF 7 /L 22— A PRFEED Model 2 & 3 1280
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T2 AT v 77T A MBRHEERTRIKT & U TEHM S 417z (Table 3-14) , Z2fE I HbAlc
([ZBIL T, Model 1 {28\ Tidr =€ 25 LHIRAMNE ST A2 A ER TR &
LCEAEH, Model 2 & 3 12BWTidn o2 25 NAEERTHIKFE LTRASH
7= (Table 3-15), ZEMERFA > AU REICEI LT, Model 1 (2B W TIE1 HE72D D
TR B ARG ENIEE] & Time up and go 7 A K, Model 2 & Model 3 128 W TiX 1 H%720
DR RIEBRFE A B2 TRIK & UTERA S, REAREEIRF2Y 1 A472D
10 53 BEIN3 B 22 EREA > A U R FE X Model 112350 T 1.57 pmol/L (0.22 mU/L)
KT (FEEFEREL : -0.157, PREFRER : 0.034), Model 2 (235 C 0.85 pmol/L (0.12
mU/L) (KT (FEEYFFHRE : -0.085, REFREL : 0.011), Model 3 (23T 0.88 pmol/L
(0.13 mU/L) & (EREYHFREL : -0.088, PREMRE : 0.011) T2 LR TFHlshi
(Table 3-16), HOMA-IR (28 L C, Model 1 (ZEBWTIE 1 H %72 0 OB (KT B)IFL]
E2AT v 7T AR, Model 2 & Model 3 128V CiX Timeupandgo 7 A h& 1 HY
720 O RIEERFE S A B2 TRIK T & U TR S e ARIEBIRFFRA 1 B X472
D 10 S3EE009 % 4812 HOMA-IR 1 Model 1 (23T 0.06 (X (FE[EF45%L: -0.006,
IEFREL 1 0.030) . Mode 2 & Model 3 128 W T 003K FT 52 &N THISE (E
[EFFREL 0 -0.003, PEFREL 1 0.010) (Table3-17), HOMA-B (2B L C. Model 1 128
WTIE T B Y720 ORE RSB 23 A 72 TR 7 & UCHRA S, e RIS By

M23 1 B4720 10 ¥4 22 HOMA-B (X 1.8 KT+ 2 2 &R THlan/ (&

[EFFREL - -0.198, PREFREK : 0.014) (Table 3-18), HOMA-S @ Model 2 & Model 3 (2
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Table 3-11. Stepwise analysis for predicting HDL-cholesterol of all participants

Independent variable B B Partial R Partial R>  p value

Model 1: adjusted R2=0.091, p < 0.001

Knee extension strength (kg/BM kg) (+)0.441 (+)0.140 (+)0.137 0.019 0.005

One-leg standing duration (seconds) (+)0.001  (+)0.099 (+)0.100 0.010 0.042

Model 2: adjusted R2=0.138, p < 0.001

Knee extension strength (seconds) (+)0.379 (+)0.120 (+)0.122 0.015 0.013

Model 3: adjusted R?2=0.171, p < 0.001

Knee extension strength (seconds) (+)0.326  (+)0.103 (+)0.106 0.011 0.034

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference
and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol
habits, dietary supplements and energy intake. HDL: high-density lipoprotein, B: regression
coefficient, B: adjusted regression coefficient, R: correlation coefficient, R?: determination
coefficient.

Table 3-12. Stepwise analysis for predicting triglyceride of all participants

Independent variable B B Partial R PartialR>  p value

Model 1: R2=0.045, p < 0.001

Total physical activity (min/day) (-)0.004 (-)0.147 (- 0.145 0.021 0.003

One-leg standing duration (seconds) (-)0.002 (-)0.116  (-)0.115 0.013 0.019

Model 2: R2=0.061, p < 0.001

Total physical activity (min/day) (10003 (-0.119 (- 0.115  0.013 0.019

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference
and systolic/diastolic blood pressure. B: regression coefficient, B: adjusted regression coefficient,
R: correlation coefficient, R?: determination coefficient.
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Table 3-13. Stepwise analysis for predicting NEFA of all participants

Independent variable B B Partial R Partial R?  p value

Model 1: adjusted R?>= 0.040, p < 0.001

Functional reach test (cm) (-)0.005 (- 0.140 (-)0.140  0.020 0.004

Time-up and go test (seconds) (-)0.032 (-)0.114 (-)0.114 0.013 0.020

Model 2: adjusted R>=0.049, p = 0.001

Functional reach test (cm) (-)0.005 (-)0.145 (-)0.146  0.021 0.003

Time-up and go test (seconds) (-)0.033 (-0.117 () 0.117 0.014 0.017

Model 3: adjusted R2= 0.050, p < 0.001

Functional reach test (cm) (-)0.005 (-)0.146  (-)0.148 0.022 0.003

Time-up and go test (seconds) (-)0.034 (-)0.124 (-)0.124 0.015 0.013

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference
and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol
habits, dietary supplements and energy intake. NEFA: non-esterified fatty acid, B: regression
coefficient, B: adjusted regression coefficient, R: correlation coefficient, R?: determination
coefficient.

Table 3-14. Stepwise analysis for predicting glucose of all participants

Independent variable B B Partial R Partial RZ  p value

Model 1: adjusted R?>= 0.054, p < 0.001

Two-step test (m/height m) (-)0.885 () 0.153  (-)0.148 0.022 0.002

Total physical activity (min/day) ()0.004 (-)0.116 (-0.114  0.013 0.020

Model 2: adjusted R*=0.119, p < 0.001

Two-step test (m/height m) (-)0.734 (- 0.127  (-)0.128 0.016 0.009

Model 3: adjusted R2=0.117, p < 0.001

Two-step test (m/height m) (-)0.660 (-)0.114 (-0.114  0.013 0.023

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference
and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol
habits, dietary supplements and energy intake. B: regression coefficient, : adjusted regression
coefficient, R: correlation coefficient, R?: determination coefficient.
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Table 3-15. Stepwise analysis for predicting HbAlc of all participants

Independent variable B B Partial R Partial R>  p value

Model 1: adjusted R?= 0.040, p < 0.001

Locomo 25 (scores) (+)0.013  (+)0.138 (+)0.135 0.018 0.006

One-leg standing duration (seconds) () 0.001  (-)0.123 (- 0.121 0.015 0.014

Model 2: adjusted R?2=0.070, p < 0.001

Locomo 25 (scores) (+)0.013  (+)0.137 (+)0.138 0.019 0.005

Model 3: adjusted R*=0.102, p < 0.001

Locomo 25 (scores) (+)0.013  (+)0.132 (+)0.134 0.018 0.007

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference
and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol
habits, dietary supplements and energy intake. HbAlc: hemoglobin Alc, B: regression
coefficient, B: adjusted regression coefficient, R: correlation coefficient, R?: determination
coefficient.

Table 3-16. Stepwise analysis for predicting insulin of all participants

Independent variable B B Partial R PartialR?  p value

Model 1: adjusted R?= 0.059, p < 0.001

Total physical activity (min/day) (-)0.157 () 0.186 (-)0.184  0.034  <0.001

Time-up and go test (seconds) (+)3.352 (+)0.117 (+)0.117 0.014 0.017

Model 2: adjusted R2= 0.192, p < 0.001

Total physical activity (min/day) (-)0.085 (-)0.100 (-)0.104 0.011 0.034

Model 3: adjusted R>=0.193, p < 0.001

Total physical activity (min/day) (-)0.088  (-)0.104 (- 0.107  0.011 0.032

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference
and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol
habits, dietary supplements and energy intake. B: regression coefficient, B: adjusted regression
coefficient, R: correlation coefficient, R%: determination coefficient.
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Table 3-17. Stepwise analysis for predicting HOMA-IR of all participants

Independent variable B B Partial R Partial RZ  p value

Model 1: adjusted R?2= 0.068, p < 0.001

Total physical activity (min/day) ()0.006 (-)0.179 (0.175  0.030  <0.001

Two-step test (m/height m) (-)0.883  (-)0.134 (-0.131  0.017 0.008

Model 2: adjusted R?2=0.213, p < 0.001

Time-up and go test (seconds) (+)0.113  (+)0.095 (+)0.105 0.011 0.034

Total physical activity (min/day) (-)0.003 () 0.094 (- 0.098  0.010 0.046

Model 3: adjusted R2=0.218, p < 0.001

Time-up and go test (seconds) (+)0.117  (+)0.099 (+)0.109 0.012 0.029

Total physical activity (min/day) (-)0.003 () 0.098 (-0.102  0.010 0.042

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference
and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol
habits, dietary supplements and energy intake. HOMA-IR: homeostasis model assessment of
insulin resistance, B: regression coefficient, B: adjusted regression coefficient, R: correlation
coefficient, R%: determination coefficient.

Table 3-18. Stepwise analysis for predicting HOMA-# of all participants

Independent variable B B Partial R PartialR>  p value

Model 1: adjusted R?>= 0.022, p = 0.007

Total physical activity (min/day) ()0.198  (90.122  (-)0.120  0.014 0.014

Model 1: adjusted for sex and age. HOMA-f: homeostasis model assessment of f-cell function,
B: regression coefficient, B: adjusted regression coefficient, R: correlation coefficient, R?:
determination coefficient.
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B. BMExtgeE

BULRF OGO - IRENRHHEIE A T T 2 A7 v 7T A4 Ao ORER %
Table 3-19 7> 5 Table 3-25 |27~ L7z, ZEMEHF HDL = L A7 v — LR FEIZ R L T Model
LICBWTIEBIRA N LT 2 b BEG /1, 81, KOAT v B 7T A MDA
BTN & L CTEA S Model 2 IZBWCIIBHER 1. AT v B 7T A b,
MORADPAEZLTRIKF & LTERMA S, Model 3 ICEWTIIAT vy B 7T A |
EBHIR AN G 3G B 72 PRI & L TEA S/ (Table 3-19) , ZEfERe RN IR
FEIZBRI LT, Model 1 IZEBWTIEHIRAMNE BT A N AT v B 7T X RRFER
FRIK 7 & U TERA S, Model 2 & Model 3 IZBWTIIFAT v 77 2~ ERIR
RIISESET A DA ERTRIRF & UCERH 3Lz (Table3-20), ZENERFEBERR 2
REIZBE LT, WO Model IZBWTH T 77 v at ) —F7 X NBRFER
THRIAF & UTERM S 47z (Table3-21), ZEJERF 7 /L 20— ZPREICEI LT, Model 1 1Z
BWTIEBIRA SN ST 2 R A ER TR T & L TERM S, Model 2 & Model 3
IZBWTIFEWTHORF S S 72> 72 (Table 3-22), HbAlc (ZEI L T, Model
LiIZBW TR =€ 25 & 1 A Y70 ORERIEBIRE A B 2 TR 1 & L CHRA
S, MEIATEEIFM2Y 1 A 4720 10 50803 2 312 22 JERF HbAle 13 0.03 %X T4
D ENTRENT (EEYREEL : -0.003, REFRE : 0.027) (Table 3-23), ZEfER;
HbAlc ® Model 2 & Model 3 (2B Cidr 2E 25 REEZTHIK & LTRASH

7= (Table 3-23), ZEfEHfA > 2 U VEEIZEIL T, WD Model (23T Time
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up and go 7 A M BAERTHIK T & U TEH Iz (Table 3-24), HOMA-IR (2B L
T, Model 1 {ZBWTIE 1 HH72 0 O EEEIRHAAERFRIEF L L TEHRAS
AU RS AIEEIRERIZS 1 H 4729 10 43H09 5 4512 HOMA-IR 1£.0.06 (X 9252 &
TRl S (REYFHEREC: -0.006, PREFRS: 0.032) (Table 3-25) , HOMA-IR @ Model
2 & Model 3 (28 TlE Time up and go 7 A M WHEZ2TFHIK L L CEHASIE

(Table 3-25), ZEfEHFrDf =L 27 0 —/ LR LDL =t L 25 o —/ /L HOMA-
B KOVGIP BJEICBI LTI, W9 o Model (ZBWTHIRFIIERH &g hnoT-,

Table 3-19. Stepwise analysis for predicting HDL-cholesterol of male participants

Independent variable B B Partial R Partial R>  p value

Model 1: adjusted R?2= 0.162, p < 0.001

One-leg standing duration (seconds) (+)0.002 (+)0.197 (+)0.206 0.042 0.012
Knee extension strength (kg/BM kg) (+)0.636  (+)0.230 (+)0.227 0.052 0.006
Grip strength (kg) (-)0.011 (- 0.200  (-) 0.206 0.042 0.012
Stepping test (cm) (+)0.014 (+)0.186 (+)0.191 0.036 0.020

Model 2: adjusted R?2= 0.176, p < 0.001

Knee extension strength (kg/BM kg) (+)0.629 (+)0.228 (+)0.227 0.052 0.006
Stepping test (cm) (+)0.015 (+)0.193 (+)0.200 0.040 0.016
Grip strength (kg) (-)0.010 (-)0.176 () 0.180 0.032 0.030

Model 3: adjusted R2=0.199, p < 0.001

Stepping test (cm) (+)0.016 (+)0.205 (+)0.211 0.043 0.012

One-leg standing duration (seconds) (+)0.002 (+)0.174 (+)0.181 0.033 0.032

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference,
and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol
habits, dietary supplements and energy intake. HDL: high-density lipoprotein, B: regression
coefficient, B: adjusted regression coefficient, R: correlation coefficient, R?: determination
coefficient.
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Table 3-20. Stepwise analysis for predicting triglyceride of male participants

Independent variable B B Partial R Partial R>  p value
Model 1: R?2=0.127, p < 0.001

One-leg standing duration (seconds) (-)0.005 () 0.269 (-)0.276 0.008 0.001
Stepping test (cm) (-)0.041 (-)0.242  (-)0.247 0.006 0.002
Model 2: R2=0.146, p < 0.001

Stepping test (cm) (-)0.044  (-)0.255 (-) 0.247 0.061 0.001
One-leg standing duration (seconds) (-)0.004 (0214 (-)0.276 0.076 0.010
Model 3: R2=0.161, p < 0.001

Stepping test (cm) (-)0.037 (- 0.217  (-)0.198 0.039 0.010
One-leg standing duration (seconds) (-)0.004 (- 0.214 (-)0.195 0.038 0.011

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference

and systolic/diastolic blood pressure. Model 3: Models 1 and 2 plus adjusted for smoking/alcohol

habits, dietary supplements and energy intake. B: regression coefficient, 3: adjusted regression

coefficient, R: correlation coefficient, R?: determination coefficient.

Table 3-21. Stepwise analysis for predicting NEFA of male participants

Independent variable B B Partial R Partial RZ  p value
Model 1: adjusted R2= 0.042, p < 0.001

Functional reach test (cm) (-)0.008 (-)0.204 (-) 0.205 0.042 0.012
Model 2: adjusted R2= 0.027, p = 0.128

Functional reach test (cm) (-) 0.008 (-)0.199  (-) 0.201 0.040 0.015
Model 3: adjusted R*>= 0.086, p = 0.014

Functional reach test (cm) (-)0.008 () 0.197  (-)0.201 0.040 0.017

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference

and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol

habits, dietary supplements and energy intake. NEFA: non-esterified fatty acid, B: regression

coefficient, B: adjusted regression coefficient, R: correlation coefficient, R?: determination

coefficient.
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Table 3-22. Stepwise analysis for predicting glucose of male participants

Independent variable B B Partial R Partial R?  p value

Model 1: adjusted R?= 0.022, p < 0.001

One-leg standing duration (seconds) (-) 0.004 (-)0.182  (-)0.181 0.033 0.026

Model 1: adjusted for sex and age. B: regression coefficient, B: adjusted regression coefficient,
R: correlation coefficient, R2: determination coefficient.

Table 3-23. Stepwise analysis for predicting HbA1lc of male participants

Independent variable B B Partial R Partial R>  p value

Model 1: adjusted R?2=0.103, p < 0.001

Locomo 25 (scores) (+)0.033 (+)0.300 (+)0.300 0.090 <0.001

Total physical activity (min/day) ()0.003 () 0.159 (-)0.164  0.027 0.045

Model 2: adjusted R?2=0.123, p < 0.001

Locomo 25 (scores) (+)0.030 (+)0.276  (+)0.265 0.070 0.001

Model 3: adjusted R>=0.190, p < 0.001

Locomo 25 (scores) (+)0.028 (+)0.249 (+)0.251 0.063 0.003

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference,
systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for
smoking/alcohol/supplementation habits and energy intake. HbAlc: hemoglobin Alc, B:
regression coefficient, B: adjusted regression coefficient, R: correlation coefficient, R
determination coefficient.
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Table 3-24. Stepwise analysis for predicting insulin of male participants

Independent variable B B Partial R Partial R>  p value
Model 1: adjusted R?2= 0.019, p = 0.090

Time-up and go test (seconds) (+)4.843 (+)0.172  (+)0.170 0.029 0.037
Model 2: adjusted R?2= 0.139, p < 0.001

Time-up and go test (seconds) (+)4.663 (+)0.165 (+)0.176 0.029 0.031
Model 3: adjusted R2= 0.130, p = 0.001

Time-up and go test (seconds) (+)4.470 (+)0.158 (+)0.169 0.029 0.044

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference

and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol

habits, dietary supplements and energy intake. B: regression coefficient, B: adjusted regression

coefficient, R: correlation coefficient, R%: determination coefficient.

Table 3-25. Stepwise analysis for predicting HOMA-IR of male participants

Independent variable B B Partial R Partial R>  p value
Model 1: adjusted R?>=0.027, p = 0.050

Total physical activity (min/day) (-)0.006 (-)0.182  (-)0.180 0.032 0.027
Model 2: adjusted R?>=0.144, p < 0.001

Time-up and go test (seconds) (+)0.205 (+)0.167 (+)0.178 0.032 0.031
Model 3: adjusted R2=0.139, p = 0.001

Time-up and go test (seconds) (+)0.193  (+)0.157 (+)0.169 0.029 0.045

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference

and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol

habits, dietary supplements and energy intake. HOMA-IR: homeostasis model assessment of

insulin resistance, B: regression coefficient, : adjusted regression coefficient, R: correlation

coefficient, R%: determination coefficient.
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C. ZMExtged
LM RE OEIEREORE - IRERFHEEZ TRIT 22T v 7 U A R ORE R %
Table 3-26 7> 5 Table 3-33 1278 L7=, ZEEHRF HDL = L 27 = — /LR EIZBI L T, Model
LIZBWTIE T BN ORSRISEIRH NG E 2R THIR & LTERA S, Rk
IEENRFRIZS 1 A4720 10 ¥4 2 I 248K HDL = L A7 v — LR EEIE 0.02
mmol/L (0.77 mg/dL) #4192 Z & Nl S 7z (FEEFRERE: 0.002, PREFR%E:0.017)
(Table 3-26) , ZZEIF HDL = L 27 v — /LR £ D Model 2 & Model 3 IZFW\TlE 2 A
Ty T ARNPERR TR & U TR S7z (Table 3-26), Z2fERE R MR G IE BE
[ZBI LT, Model 1 [Z8W\Tid 1 HY72 0 OREARIEEIFE NG E 2 THRIA & LT
A SH, MEERIEEIRERS 1 BE720 10 /oHEINT 2 w22 RE R MR A1 B 1T
0.03mmol/L (2.7mg/dL) KX T3 % Z & Tl iz (EEUFREL : -0.003, REFRE :
0.017) (Table 3-27), ZEfERehPERENIIREE D Model 2 & Model 3 (IZBWTIIWT D
KFbHERH S doT-, 2l 7L a— 2 BEICE LT, WD Model 1280
TH2AT v 77T A MBHEER TR T & UTEHM S 47z (Table 3-28) . ZZfE I HbAlc
IZBAL T, Model 1 IZBWTIL 2 AT v 77T A MBEEZRTHRT & LTERAS,
Model 2 & Model 3 IZBWTIZ7 7> 7 v a AU —F 7 XA NREERTHIKT& L
TERM &7z (Table3-29), ZERERFA 2 U VREICE LT, WT o Model (280
TH 1 AN OREIIEBIREH 23 A B 2 PRI 7 & U CHRM Sau, S (RIS s

251 HY720 10 508N 2 IS 2GR A 2 Y R EE T Model 112350 T 2.06 pmol/L
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(030 mU/L) {XF (FEMBEIFFRE : -0.206, RIEFREL 1 0.052) . Model 2 (23T 1.09
pmol/L (0.16 mU/L) {&F (FEBEUFREL : -0.109, FEFREL : 0.017), Model 3 1ZF\
T 1.17 pmol/L (0.17 mU/L) &~ (FEMBEVFREREL : -0.117, REMRE : 0.019) +52 &
DYl S 47z (Table 3-30) , HOMA-IR (2P L T, Model 1 [IZBWTIX 1 HH72 D Ok
HIRIGEIRR & 2 27 » 77 2 k., Model 2 & Model 3 IZBWTIX 1 HY7= 0 okl
RIEERFREI N A B TR & U TR S, B RIEEIRRHZS 1 BX720 10 438
Jn4 % 4812 HOMA-IR (X Model 1 (28T 0.07 {XF (EEVFFREL - -0.007, FEMH
#5:0.037), Model 2 |28\ T 0.04 (KT (EBEYRERE : -0.004, PRIEFREL @ 0.015)
Model 3 (23T 0.04 KT (FE[EUFFREL : -0.004, REFRE : 0.018) 52 LT
S#L7- (Table 3-31), HOMA-BIZBAL T, Model 1 IZFBWTIX 1 H Y4720 ORH KIS
BRI A B2 TR 7 & UCRA I, R ARIETIRERY 1 A 4720 10 480
5 HOMA-B 1£ 290 K F 95 Z E Pl sz (EEREREL : -0.290, REMRE :
0.021) (Table 3-32), HOMA-S @ Model 2 & Model 3 (2B W TIZIWT DR T HE-H
SR o T, ZEERE GIP IR LT Model 1 Tl Timeupandgo 7 A k., &7,
M7 7rrvadbn)—F7 A MPAERTHIRT & LTRSS, Model 2 &
Model 3 Tid Time up and go 7 A b LTSIV AERTRIRF & L TERM 47z (Table
3-33), ZEMERFOMR L AT o — LB LDL = L AT 0o —/ LR K OEEENS R

BEICEL T, WIho Model IZBWTHRFIZEH SN2 0o 72,
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Table 3-26. Stepwise analysis for predicting HDL-cholesterol of female participants

Independent variable B B Partial R Partial R>  p value

Model 1: adjusted R2= 0.010, p = 0.099

Total physical activity (min/day) (+)0.002 (+)0.133 (+)0.131 0.017 0.022

Model 2: adjusted R?2= 0.085, p < 0.001

Two-step test (m/height m) (-)0.420 () 0.158 (-)0.156 0.024 0.011

Model 3: adjusted R?2=0.117, p < 0.001

Two-step test (m/height m) (-)0.433 (-)0.163 (-)0.163 0.027 0.010

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference
and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol
habits, dietary supplements and energy intake. HDL: high-density lipoprotein, B: regression
coefficient, B: adjusted regression coefficient, R: correlation coefficient, R?: determination
coefficient.

Table 3-27. Stepwise analysis for predicting triglyceride of female participants

Independent variable B B Partial R~ Partial R>  p value

Model 1: R2=0.019, p = 0.029

Total physical activity (min/day) (-)0.003 () 0.145 (-)0.142 0.017 0.020

Model 1: adjusted for sex and age. B: regression coefficient, : adjusted regression coefficient,
R: correlation coefficient, R?: determination coefficient.
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Table 3-28. Stepwise analysis for predicting glucose of female participants

Independent variable B B Partial R Partial R>  p value

Model 1: adjusted R2= 0.047, p = 0.001

Two-step test (m/height m) (-)1.329 (- 0.234 (-)0.232 0.054 <0.001

Model 2: adjusted R>=0.149, p < 0.001

Two-step test (m/height m) (-)0915  (-)0.161  (-)0.165 0.027 0.007

Model 3: adjusted R?>=0.146, p < 0.001

Two-step test (m/height m) (-)0.834  (-)0.146 (-)0.149  0.022 0.018

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference,
systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for
smoking/alcohol/supplementation habits and energy intake. B: regression coefficient, B: adjusted
regression coefficient, R: correlation coefficient, R?: determination coefficient.

Table 3-29. Stepwise analysis for predicting HbA1c of female participants

Independent variable B B Partial R Partial R?  p value

Model 1: adjusted R?>=0.022, p = 0.019

Two-step test (m/height m) (0543 (9 0.173 (- 0.172  0.030 0.005

Model 2: adjusted R?2= 0.080, p < 0.001

Functional reach test (cm) ()0.009 (- 0.129 (-0.133  0.018 0.032

Model 3: adjusted R2= 0.099, p < 0.001

Functional reach test (cm) (-)0.008 (-)0.120 (-)0.126 0.016 0.047

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference
and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol
habits, dietary supplements and energy intake. HbAlc: hemoglobin Alc, B: regression
coefficient, B: adjusted regression coefficient, R: correlation coefficient, R?: determination
coefficient.
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Table 3-30. Stepwise analysis for predicting insulin of female participants

Independent variable B B Partial R Partial RZ2  p value
Model 1: adjusted R?2= 0.070, p < 0.001

Total physical activity (min/day) (-)0.206  (-)0.229  (-) 0.228 0.052 <0.001
Model 2: adjusted R2=0.228, p < 0.001

Total physical activity (min/day) (-)0.109 (- 0.121  (-)0.129 0.017 0.038

Model 3: adjusted R2=0.227, p < 0.001

Total physical activity (min/day) (-)0.117 () 0.130  (-) 0.138 0.019 0.029

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference

and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol

habits, dietary supplements and energy intake. B: regression coefficient, : adjusted regression
coefficient, R: correlation coefficient, R?: determination coefficient.

Table 3-31. Stepwise analysis for predicting HOMA-IR of female participants

Independent variable B B Partial R Partial RZ  p value
Model 1: adjusted R2= 0.079, p < 0.001

Total physical activity (min/day) (-)0.007  (-)0.197 () 0.193 0.037 0.002
Two-step test (m/height m) (-)0.830 (- 0.129  (-)0.128 0.016 0.036
Model 2: adjusted R2= 0.251, p < 0.001

Total physical activity (min/day) (-)0.004 (-)0.114 (- 0.122 0.015 0.048
Model 3: adjusted R2= 0.253, p < 0.001

Total physical activity (min/day) (-)0.004 (- 0.122  (-)0.133 0.018 0.036

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference

and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol

habits, dietary supplements and energy intake. HOMA-IR: homeostasis model assessment of

insulin resistance, B: regression coefficient, B: adjusted regression coefficient, R: correlation

coefficient, R2: determination coefficient.
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Table 3-32. Stepwise analysis for predicting HOMA-# of female participants

Independent variable B B Partial R Partial R>  p value

Model 1: adjusted R2= 0.029, p = 0.008

Total physical activity (min/day) ()0.290 (- 0.148  (-)0.146  0.021 0.017

Model 1: adjusted for sex and age. HOMA-f: homeostasis model assessment of S-cell function,
B: regression coefficient, p: adjusted regression coefficient, R: correlation coefficient, R?:
determination coefficient.

Table 3-33. Stepwise analysis for predicting GIP of female participants

Independent variable B B Partial R Partial R?  p value

Model 1: adjusted R2= 0.055, p = 0.001

Time-up and go test (seconds) (+)11.305 (+)0.217 (+)0.216 0.047 <0.001
Grip strength (kg) (+) 1.134  (+)0.131  (+)0.133 0.018 0.031
Functional reach test (cm) (+)0.785 (+)0.120 (+)0.122 0.015 0.047

Model 2: adjusted R2= 0.049, p = 0.006

Time-up and go test (seconds) (+)9.628 (+)0.188 (+)0.186 0.035 0.003

Grip strength (kg) (H)1.212  (+)0.142 (+)0.143 0.020 0.021

Model 3: adjusted R2=0.1061, p = 0.005

Time-up and go test (seconds) (+)9.105 (+)0.177 (+)0.177 0.031 0.005

Grip strength (kg) (+) 1.063 (+)0.125 (+)0.127 0.016 0.045

Model 1: adjusted for sex and age, Model 2: Model 1 plus adjusted for BMI, waist circumference
and systolic/diastolic blood pressure, Model 3: Models 1 and 2 plus adjusted for smoking/alcohol
habits, dietary supplements and energy intake. GIP: glucose-dependent insulinotropic
polypeptide, B: regression coefficient, : adjusted regression coefficient, R: correlation
coefficient, R%: determination coefficient.
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4., BE
(1) FIATEE) & 2280 o IR AR RE & o Bt
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ZENGIRFORE - BREAHHEIE L O HERGERERTT 5 2 L 2 A E Lz, IFENR
AHFEIFEICEE U T ZERERE rR MBI IR BE V30 2 72 V) o0 B AVE B & oD 1 DU A3 R HE AMER Y 5
PEREICHEAMRE A R LTe, &7, AT v 7 U A XEHTOFER, 1 B 4720 O (KIS
P TIEZEMERF D HDL = L A7 1 — LR & PRI E 2 FRIT 28+ & LT
BH S, HEROSBERAGRD bivlz, —J7, AEARICBT 2 FRIEB & L & KE
BHRFEN X ZEMERF O 2 L AT o — LR LDL = L AT v — LR K ONBERERR i
IR & ORICEIEMEIIFE D b Lo Tz,

ZefigiE HDL =t L A7 11— LI & Z2 IR PR R EEIC B L C L RS IRTE B RE ()
A1 HET20 10 EEINT DS, LERSREIZB W TZEMER HDL =2 L A7 v —/b
BEFEIX 0.02 mmol/L (0.77 mg/dL) HEAN L., ZEfERErRMERR AR S IZ &G 128\ T
0.03 ~0.04 mmol/L (2.7 ~ 3.5 mg/dL) {& T | Ze s G2 1230 v T 0.03 mmol/L (2.7 mg/dL)
KTT5Z N TRl ST, Igarashi O IXATEEEFRICHEE L TRV 40 %L EOH
RNEGLRT V7 NOWFFRIZIRE L, B2720 60~300 530 4 HFLL EoOH - K
B (4~24 M) 72EE) b L—=2 T DT X MUEGRER 25 R A A X R LT-
FER. ZZEFF HDL = L A7 o — LT 0.06 mmol/dL (2.2 mg/dL) 0, Z2iErE

PEAERA IR FEE LT 0.15 mmol/L (13.7 mg/dL) K N5 Z & 23t LT\ 5 73, 72, Kodama
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SIIRCK A DL S & e 7 & AMELbigaER 25 3BRO 2 & v s H A &5OGRFRIC
OWTHHILTERY ., 1 B4 OFBEZMEES ~ L —=2 72 10 538035
(ZZE[ERF HDL 22 L A7 1 — /LR 0.036 mmol/L (1.4 mg/dL) ¥4 2% = & &R
LTWD Y, BT A OB S ANFZEORE R & AU KT 5 Z LT
23, BEEAFZE 1 1B W CHERISBR RO DL 7o e ARIEEIRE X, JEB) 721 Tl
RSARTREN D EIREE THEAEE T TITON A2 TOHKERZ KB L7 DT
HY | FHE S EE) N L= R ST ARSI 20 B0 HIRIEE) O
TS AERCHIC 228 HDL =2 L AT o — LB NN L, 22 i ws ch g G e s
M35 ATREPEAS R S duTz, ARFIED D B (RTEE) & AR ECHHERE & ORIZEED
NIEHERIGEROAERA = X LZHOWTHRT D Z EIXTE 20, EE#C L D
RE BRI~ OERICIL, BEICB T 2 IENE: B Bk Tt B8 i ik & O #
I, B A& O BAR M EE ORI, BARE 1B kMEO B, B 50V REAE
DI, ERFEO U REE Y 23— (Lipoprotein lipase : LA T, LPL) Di#E{5 1-%
B - BERTEMEEIN, X Far RU TN~OEMEEREZ 5 CPT-1 OEERTEMEREN,
HABEMONR T2 5 L-CAT OFFFRIEHHINEOKFPAEE L Tns b0
BN D Y, KFRD 33~59 5D HARNT L 6,966 4 Zxi5e & LTz 10 M O i) &
ak— MEEOFERN S, Z2ERF HDL =2 U A7 2 —/LIRE A 0.13 mmol (5 mg/dL)
BN 2% 2 & COMERBORIEY A7 8320% (11 ~27%) KTT 252 EBREN

TRV O, ZORREHEIIE 1 OFFRICKDE LEDED &, M RE TV Tk
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FRIEERIRFEY 1 A 2720 10 0¥, ZE[ERE HDL =2 L A7 m—/LREED 0.02
mmol/L (0.77mg/dL) M35 Z & T, LIMEEEREY A7 18 31% (1.7~42%) KT
THIEDNHFFCTE D, o, AFD 40~69 %D HARNFB 4 10,659 4 & x5 L Liz
22 M OHA & AR — MFFEORE RN G ZEMERF P PERE IR 1.00 mmol/L (88.6
mg/dL) M35 Z & T, DIMERBOFIEY A7 B 12 % ¥INT 5 ERRINT
BYO, ZOREREE B 1 OFRERICIRDL LAY D & REAIEEIFA 1 B X472
D10 43HEN L. ZERE R R G LAY 0.03 ~ 0.04 mmol/L (2.7 ~ 3.5 mg/dL) & T4
L2 ETOMEREBEY Z70304~05% KT T5Z ENMMHGTEL, —J7, ildt
ZRIICBWT, ZERFORa L AT 0 — L LDL 2 L A7 o — LR KONk
FRNmERe S 2B Ui, IR B & & O BIEMEIIRR D Hive oo, T OFERILSEAT
el —% LTk, F - EMNER L —=2 0 RERET LT v &4 MMt
B 169 #BRD X Z M T, HDL =2 L AT 1o — LR b th ARG B 12 1330 R
MAHHNTNAEHEDD, AL AT o — /LR LDL = L AT o — LR K ONE
BERG AR IZIZ RN N TV WS, F72, HRAZXRIZLTZT & L1k
WHSERER A 1 iRLL EE O AT~ T 4 v 7 L E 2 —F 7213 A X iR 8#w D H T LDL
I VAT B — VIREEF T L P ERR AR B~ D B A WS LT D b 1A 2 i, HDL
AL ATH—VBE~OBRERE L TVWELDIL6MTHY EH L —=2TD
M AERERFHEEIC G X DR TR S L<BEENDHRITHDL 2 L A7 v — /LR

FEORINTH S L &% 57 2627293191-94
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(2) S RTEBYZE N RS OBEE TR & oo Bk

ARAEAFST 1 Tl HARNZ XFRIZHNEEEE )6 S L7 H WAIRIZRBT 5 HIKIEHE)

h={11}
%E

ZEREREORE - FRE AT L O BRICEREZRFT5 2 L2 HRY L Lo, FFENR
ATEIRICB LT, ZEERF O 7L 3 — PR HbAle, 1 A2 U R, HOMA-IR, K&
" HOMA-B 133 % 72 © O B ARTE B & O & P A EE DML AR B~ 2 7 LTz,
Flo. AT v T UA XEHTORER, 1 HH 720 OB RIEEIRER X ZEERF D 7L 2 —
A& HbAlc, HOMA-IR, K (XHOMA-S Z T4 HIHF& LCERASh, HEK
JEBEFR AR BT,

PEEARHHEIRICB LT, A EEIRHY 1| B 720 10 089 5 |22 fE K 7
Jba— AR RRE T 0.04mmol/L (0.72mg/dL) . ZEJEEE HbAlc 1T B MERIRF T
0.03 %IX T, ZZFIRF A > A U YREEIT %54 T 0.85~1.57 pmol/L (0.12 ~ 0.22 mU/L)
KT, ZMEXFGE C 1.09 ~2.06 pmol/L (0.16 ~0.30 mU/L) X T, HOMA-IR (F4xt5
FT0.03~0.06, BHEXLRETO0.06 . XS T 0.04 ~0.07 KT, HOMA-B 134
XFRE T 1.98, Lt RE T 290 (RT3 2 Z EN TS NTo, FATHIED A X fight
IZBWT, H - B ZER) L — = IS Ko TEIERFZ L 2 — X R 0.07
mmol/L (1.26 mg/dL) , HbAlc 1% 0.28 %, 1 » A U /¥JEIE 7.15 pmmol/L (1.03 mU/L) ,

HOMA-IR [ 031K T3 2 Z EAWMEINTEY B, FEMFE 1 OFEENG, FHE S

=11

NI b L —= 7RG BHEAEEICRT 2D BEOHRET O TS &K

JSHNZ 7 v 3 — ARERA A ) CHGUEDME T 7 % AIREME SRR S LT, FRIC A v
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2V YR L HOMA-IR (2B L Tl & DO ZZHE K -2 4 TR L 72 Model 3 12385
WTH R IATEE EIXTHINF L L TERMA S TE Y (Table 3-16+3-173-30+3-31) ,
S IRTEB BT A A ) R & OBEMENR S | BEENIEAT 2R ThD B %
BIVD REFFED b HRIGE) & FFE AR & ORICEED b7z RS BAMR O A4 B
A= ABIOWTHIRT D Z LIETERWA, EBORFEHHEE ~D/EAIZIE
BRI MR R OB, B & - B E ORI, BN 7 ) 2 — 7§
ROIAEIZ L » THEFE SN D AMPIEHAL T 07 A4 X% F—BIEH L EZ N LIz v A
U VIRIER IR v a— A N T v AR —H —4 7 (Glucose transporter type 4 : LL T,
GLUT4) O F T v Anur—3 g OEINEORFHEALE L TnL b0 L Bbhd %,
AKFRD 33 ~59 3% D HARNT £ 6,966 44 2 5t 5 & LTz 10 4R OHifA) & =2 AR — MMFFED
FERMNS, ZEHERE 7L o — ZJEE N 0.56 mmol (10 mg/dL) HEN9- 5 = & TLME K
BOFIEV AZN5% (1~10%) IKFT5ZLHARINTEY O, ZORREZHRE
781 OFERICEDS LEDED &, M IATEEIRFHRZ 1 B4720 10 8L, 2208
BEZ L — ZJRFEN 0.04mmol/L (0.72mg/dL) K T35 Z & T, DILEREY 27 MR

04% (0.07~0.71%) K T3 52 EnHFFTX D,

(3) HFRES) & ZEMERF OPEE RHTR AR & OB
BIGHIEH & L TAT v 7V A X ORIt R A & L THRA LI K6

RO NSNS OO A N FRIKT- & UTHRMA S, B - IREREHET & o

84



PRGSO B NTe, A RE DT — 2 TR F %22 T L 72 Model 3 (28T,
HDL = L A7 & —/LIREETxE U CIIMIREM 1. 73— AR LTI 2 AT
v 77 A b, HbAlc 2% L Tid e =% 25, HOMA-IR (2%} L Tl Time up and go 7 A
NSRRI E 4Tz, S IREE S 1) IR E IR 70 B O & RIE B~ OIS 2 ER L. BT

WFZE TIL DS RECAR JNIREIR I O FIE Y R 7 L AOMBIBRIZH 2 Z RS
T 5 9%, Momma 5% HA N B 4 21,802 44 % X RICFE 4 O HRFETFRIE & 2 Al
RIFOFEAE Y A 7 & O BEE 2 HERTA I CARES U 7o kE R B /R LE L PARR AN B 7
A N OFERDBAFREFIZE 2BPERIFOFIED A7 PMENZ L 2R LTS %, &
IRBES & 2 BRUBEIRIR & O BRI DV Tk, 2V E TLIEEESC 28 O ) % et
LT & O EME A RE LTV DHFER LW —T7  ARWFSE TR NE TR -2~ 5 BR
SEN, BT - BEREEOIRE TH D 2 AT v F T X h & Timeupandgo 7 % b, K&
O aEEOHEIETH D aE 25 PHFENBHHHEEO FHIK & LT &, N
B lC L DB O R EABREDIR FICHEVVERFDO I Fay N Y THIEIME T4 5
239 B E ISR W T THENEWEITZI bar N THEEEOEE LR 7 Th
v ogE - IEEREFRENC LIS 5 UL A % U Y — DB IR ML S AR y AL
K7 1o (Peroxisome proliferator-activated receptor gamma coactivator la, LL F PGC-1a)
DHEINTFEUVPRENZ ERRESNTND 10 PGC-1 a lIBENZEERTH D
Peroxisome proliferator activated receptor (PPAR) y <° PPARS D4 [K - & LT,

PGC-lo |T3EBNC L 5 HEEMROBEE|Z L > THMSNE LT Rt o BIGE
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I > THIRN L AR T AN T AL T  TF ) =0 VRO &

S TEMET S AMP IEHALT v T A o F - —BIZ Lo THELSHM LIRS 5

L NESICAED T b=y R U7 OREIR T IS REE OR B L2 T 5 TRENR H Y |

FHIREBORTIEI b= FY THERBICEZEZ KT 12 EHR720ES) b L—

=2 71X PGC-lo. D¥MZN LTI by R TAESKRARE S 19 JiEic k-

THRESINDI b RUTHEGE. FRRES . SMTEM:, BimkE, 12U

MDA Z 303 2 vIHREMEAN R STV D 104 RAFFE oD BEEE M O FRATT G R &

D CHEFEACHHE RIS U CRICA T - BEIEA DN BEE R THIRFIZ 25 L BEABND,

— 7. ARERFE 1 I SE Td 5 2 & 2 b B IRTEE) & B - IR EACGHTEIE & o B

PEDRIRBRA AN CThd 5720, EEIC B EAEE T TEAMEE O - RETH

AIEENRFI 2 1 B 4720 10 M SH2RFC, EORE, B - IRERSHEEIC R

N8 D DI TR Lo THRETT 20 ER H D, £, BN | TIRLRERE

HIH OEINCOWT, M LWVERZ TS5 X0 IR L0 THY | T FK

TEENIHRF IS L SHIRR L TWigino 7o, D726 ERE [ Tk s ARl H O S &%

EhENRR L AR H Y | BRVENIIE 1 TR S Lo S IRTEE R LA - IR EEHEEE

& O BEEME S FARTEE) O S 7250 B L D b DR D) R L 56 D

DIPPRATH 5, EECH RTEEN2HE - IFE IR S 2 25832 MERy 72 il

ISR E R IIER DR T 7 HRFHE 2N EE T 2 & R 2228 3HE5 % "l he

PEDN D 272D 1057107 KRB ORI 22 B 2 R T 2 72 012i3, R4 W T
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iy

R REERE T 2 b MR IR A £ TORRIFMRZR T 2 LERH 5, 7o, ENE

TIIHE - IEE e & L CEERROMKT — & OHZ W25, b - TRERHR

HORNTHRBICE Z DM 7L o — 2RO MEIE IR E 0 A 72 258, B

AREEAL 2 AR U | ZERE I O & 13MAE L 72 D i B R B DO FIELRIE T D U A 7 [KF T

D% ENHGINE RS TN DTt TR ZEIF D Z7p b R OIRRE & A4

22 EDBRIE L S SR OMERED Y 27 Zd i+ 5 L TIFEETH LH, £ 2T,

REDOFVEMIIE 2 T, BARANZHRICHEERICBT S 12 BEOIEE O REH)

DFEFANZENERE & 2t ObE - IFERHHEIRIC G 2 258 2 I AR K> THREF LTz,
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AT A AR 2 H GBI O RESARGLEOR - JRERFIEEICE XD
BE ~IABFTE~
1. HRE AW

AT OMENTE 1 TIXAARNZRRITIEEF B3l U7z B EAE ISR T 55
RTES) & Z2RERF OB - ARELIREHEIE & 0 RSURBIR A Mt L7 3. S (R B s
[l & 22D HDL = L A7 m— VR PEIEIIRE . 7y a2 — R REE HbAlc,
A A PEE . HOMA-IR, K TNHOMA-S & ORI AEIGEFERRD bz, L
2L, BRENIZE 1 0 BIE TREOBE RN 2T b vz,

RRWTAIFSE D 7= O B ARTEE) & B - AR AGHHEAR & o B oo R R BILR AN R B e
B RTEEN & & - IR HHEE & OB M EB S H RSB O RER, T EM
(725088 X % 6 D722 D933 R B

% 2T, R S RIEE O FEEAE - IFEAIHRIR G- 2 5 5B 4 (RIS FHAG 5
D T2 DIZIE e R B [ CHEIO S ATEEE T 226 ik d £ TORRMB A — L7
ETI AW E AW THRFT 2 0E R H 5,

F7o. BEMSE 1 TR - IREAEHEIE & L CEER O MK T — % OBk iz
P, HE - IRERHRE O CHRBITE Z 2 Mo 7 a— R ESC R MERR IR E
D7 EEN L, BRI AR L, ZEMERF O & (3TS7 L 72 D R O RIESC 4
WCDYRATRFTHDHZEBRPLNEIRSTND ORI HRTIIZDOAR 1 H

(CHEBEORFREZEDLZEE2BETLH L. 1 HORFORHNEEORELEZZ DI
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DIz, BBEORE - IRERHOEEIIBIEOREOH I D B3 BIREE L O R
&M E PR DOIEIE Z M9 5 72 O B B B AT e RS HERETH 5, v &
TRTA VI LV Ea—RRX I 2 a4 < OFATHIEN & | — MO FIRTEENI IS
PERNCBIE D 7V a— AR & PHEEREZIKTSEL5 2 ERALNER-> TN
D10, =5, - REIB 2 S RIS E DS PEEITIR E & & e Rtk OFE - IREIGHHTERE

DEBEBF LIS AR D THY VAT T 4 v 7 L E2—RRA Z iR
£ BRSO BB R L RSN TOARY, £i2, Bt b3S s LTV 558 7
ZhrE, W REIR R S EBI O E 2 B LIt AMFED & THER 2 R T~ CTFE
fi L7228 Cd B A% T8I0 BB RS O R T CHEMT S IEENIIN AR T % Ok

REROIRS MR ST D 3361810 F 7= - i o-mfiocE (2019 4) o FE R

r]

B« SREBFA RS 0L D &, AARNDEREES OEIEIT B 33.4%, 2ot 25.1%

THY, ZZ10FETHELE LI L LTELT, f@ERA2] (E k) THBIFLH

TWAEf 44 2022 4) £ TOHEMICHEREL TWeW L Zo k5 k%

EZETHLE, ERENCEIHAE L VWo BB T COEEIORL GT, AFAEFEFT

FEhid % FEOBTE DR DO F RGBS &% OFE - IFEEHER IS5 2 2 Bz

BA Z LT, AR ER R OREICB W TEBETHDL EE 2 bND, 1T

FOhCHE—, BEAETE T CER LI EEOSRIEEOEEN % O « JEEAH

FRERIC G 2 D 5B DWW TG L7e ot b O AMFZE T RER & LT 4 B oIy

([ E > TREORE - IREREHERICREN 2T b2 mE LTS P, LavL,

&9



Bt & OWEIE ABIH S 4 HE & E < FREBIOMED 1 Y720 ¥ 5 4

&R T OB A TR O PIERRIRENET Lz Z & 2l LTV 55T

I ST A & SRTEB O E LSR5 Th o T TR B 2 b b,
Z 2T AEATIE 2 T AARNPRR M2 o6 BRI R EISIZR T 5 12 R OfE:
=Yy

FEAHHEIRIC G X 2 BIZ OV TRETT

LT EaHME Lz, #E - TRERENINE-CrEAR Ve o OB 128 Sl

HOHIRIER) ORI 22 ERF & L% O -

ROPHIR A% 2R I3 AR 0 AR AT 2 MR LT BE A~ B R J OB R D SR EI & 3w 2

EBBIE AR TN S0 10 BIREEL - DIVERBO Y 22 BENEEZ BN

% AR R etE e b B & L TRGE LT,
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2. ik
(1) ARHE

HAERFZE 2 I3 ERSILTHIEED 55 ~ 85 5k DA MEIC kT U CEEE ATV, BN

ul

=1

BEOHR LHDNH 72 30 412 L TRiA= 2 36 L7z, st TIEAMEo B /Y, 514,

EERIZPE D . LOERMEIZ O W T+ 722170, A BBREEIZL D230

ABE L, BRPTHELOEEN T 2 A 20352 L2 nxl, £z, SPETIES

[l

INEEE~DOZ YU OF ML MR LTz, SN 2 O INIEAEIL 1) Flndd 55 ~ 85 %K C

ot

HHZE,2) LETHDHI L, 3) ABEENRNZ L, 4) BRL TS &,
5) BYEETRWZ &, 6) i3 AUNICHEZT> TWRW, KON T
WEZAT O TEDRNI & 7) WHEHEPNICH O TEDXRE L 72D FEN IR,
K OBEICH O DR GG L 7e> TN & 8) MHEN TR SN2 B FH 4 EE
TELHZLTHD, ZMEEORETITZY L, FHIZTHESIMOFRENE BT 30
A DNERIERFSE 2 12BN LT, ABFRIEAL Y U X BEABEE L, RH D A &R
OURFEIHELRE L7250 HE 21T\ B B R B O mBRZ: B O &GR 2 15 T Fhi L
7z UKFE3E 75 1 2019-105), £/, AW RFHREERE® Y NV —27 2o & —I|Z

ek L7 (UMIN000037420)

Q) EBRAY U a—L

RREIFIE 2 DFEBRA /¥ 2 — )L % Figure 4-1 (28 L7z, ML 2 13 12 B O Z

[l
!

=1
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2 H MEHBRIR TS ) | BR TEMOFBE OB SN HEH 30 fhiEa s o

Z —OFELIEN O AT & o TEAEZIZ 15 A O EGEERENEE (LLT, S AEEHE)

E 154D ay bu— VREZEIY T 7o, FIRIEENRE 15 40 9 6, ARRERETICSINEE

BOBLHR®H -7 3 4 N ARTORERFHMIBRAE DS NETH -7z 1 4 &2 FR<

H 1AV A5 Ui, FREBIREICIL 2019459 A5 12 A 12 ], HE D

IV S HRIEBHZEMLTHH 9 KO IR L=, FIRIEEIOERE, HE, KO

PRI RE DIEE & L2, Bile LTHUR, MBARE, fRElES, KOV axr s

72 Ea R Ulc, HIRIEBIORFFICE L TiL, BAETEE D ERES W ozony

MEEIES (T2 T4 7 HA )13 THIFLNLTWL [T - T ] 255121 H

YT EAK 10 0L B, EBEOAIEL D L HRIEEIRFH AL TH 5 9 L 9 ITKH

L7z, 2y hue— VBRI IRTEENEE &[RRI o 12 R, o E CLREEDATE %

B S RTEEN IR S R0 IO IR L7z, MRS E (ST A P —diin

WEFHZEE L TH bW, BAFIIEEREFEROBRFLT DL OB Lz, iz,

WO RET MR 3 B FesR ISR EhRcek (SRS, &g, MERERRH)

ZSINCFE T £ ORI L7, MBEOMRETIAR (XN—2 T4 ), ST A4

H. STASHH, MO A 128 B OFH4 [ FERIE, FRRENE, 22IERF ik

A, KMORFARRBROIDITHFZEEIRIF Lz, 7236, A 8 I B 1T 5 KRE I

ERRF AR D KA 22 e IR ~ DB H 2 Z g L I RHE & 2208

IRF D ML AR AL D 7 Fhi L 7=
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(3) X R DA

KR DHEARFRITHIASIFIT, R FICHRRRNOERAKICEZE LTS b, A4
HHE PR BEFERE, FIREE, ATEEE. FIEMER. IRERROGER 25, dIRE
DEEFFEII AR O ESBHIHE 2178 o Tz, FRIZFEF (YS-0A, 7 XU
RAzt) 2T 0.1 em BAZ, AREIZAERE (Inner Scan 50, % =##HhAlth) %
VT 0.05 kg HALTHIE L7z, DGHE M & SE9R i 13k 8 =571 (605P, #£ZC
S \ARELERT) 2 VT 1 mmHg BALTHIE Lic, WEnoSREESEH & 2 B

FEZATN, 2 Bl & AT I 2 N T2,

(4) HIRIEEEOEAM

FIREB OFALIZIE, A8 1 &R CIREGR (94 7 2 —4 Bx, KSR
V) MW, RBREITITHAS O ARTORES TR 1 EF &I A 12
AW - AKBFZBR< |, B OEE £ CORKEB | B ORND B (S IE B § 2 5%
THEOIKE LT, BFRESOBRICINEE 2 L, kS nie 7 — 2 I3HMH O
VT =2T (FAT7T7AYP—02 X—=v v 7 BMASHEAX V) kLT, &
RGN R OB M T EITIRENE 1 LR TH D GEMIZE 3 ®=.2.3) FIKEEIED

R & B,

(5) HKRES) DOFFAM
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FRGEND OREIII AR, WA 4B, KOS A 12 EHORESFFIZIT/R -T2,

ul

ROERIESE 2 TIIA ORI & LT, 87 & MR D OMIE 21TV, T AEDRE

=1

flie LT, 772 vaFrnr)—FF2 MRS LT A N&2{To7-, £/~ =
SIEFEOIFHE LT, Y HENRDTFAR 2AT 7T AN, EOa 2% 25 (ERHK
HWE) 2iT-o7z, FHETEOTEHMITHEMI 1 CREETH D GEMILE 3 #E. 2. (4)

(FRGED ORI 22 8), LU, 80 EBFIRRIISLSICB L Tid, BRibo s

[l

ORISR | &2 %, BAOREIZE N T, MIETER 2 BIF1T0, AT

=1

DYE AT W2, BRIR A HNZ H 7 2 MW T, itikiixkE 60 BT b

DL, HIEIELEL L ET TV, RE il & T o v 7=,

(6) BHAMER

BHEAMRBIIM AR, MA4EE, KOS A 128 HORESRHIIATR o7, *f
SEIIATH 25 10 KL, EOAEEIRAE OKLISL) CHll 8 Rf 45 49 & CTITRAF L, SKAF
. AR T(3) XIREFRMEOFM ) & A AEIZAEFS (Inner Scan 50, % = X &
X&) ZHWT0.05 kg AL, ICHEHA M & SE5RI i & 1 3k R =R (605P, #E=(
AL R EUERT) % AV C 1 mmHg BT CHIE L7z, W h 2 EEIEZITV, 2 [
DI AT — 2 FEHTIC AN, 15 5y DLk, FEALEEHT T 22 o §pflikiin 4
fill, 7B &R E 72 I IR R R A 2N IR ZE A I TERIR L7 (AFAT 9 BFEH) . T D1%

A TR L L GRREZ B L, B fIREIn 6 6 FifFig (F1% 3 FFH) =

94



TIIWIIEEAN TREALZFRCita Z L7c, 6 RERIO AL E L D Iele B a2kl & L,

FHINEICKRIGE OT 28188 Lz, BBROMBBEAEITRE 2 B, 4 BHE, 6 Ko

At 3 ], ZERERF O MR AL & RIERIC AN, &R 3 72 (TR AR A B Al 2N AR 2R RTE LS

T A S0 L 7=,

(7) RBRE

RN R D4 &AM A Table4-1 (28 Lz, BB ORNRIL, ik, A7 707>y 7
GR, . 7 Fx v 7). AR, A2 (G, WG, D), BRI | B0 (F
¥RV AB, m—ANDL) BRI THX @YY HAE, GiTTrRya ] — X
$dIN, vIAX—X), VT —, 7V —LF—AThol, ABREDEIURMIZ
HRTEEIREAS 20.1 £ 4745, = b —/LEENN 203 £ 4.6 5 Th o 72, ABREERD
F B EIZ I E B O RN A 5F 2 T2 REREF 1L 20> o T, RO BT AT O I E 2
[T RE OB HREIRE L, %0 2HOHIES PA4EH L 12 H) TIEIT AR

DHES LR LEEZEBILTYH b o7, HUKEITZHRIEENTED 765+ 187mL, =2 |k

Table 4-1. Energy and macronutrient contents of test meal

Actual amount for each group
Per kg of Macronutrient
Physical activity group Control group

body mass percentage
(n=11) (n=15)
Energy (kcal) 11.6 — 633 (132) 648 (70)
Protein (g) 0.46 16 % 26.1(5.2) 25.5(2.8)
Fat (g) 0.45 49 % 255(5.D) 249 (2.7)
Carbohydrate (g) 1.39 35% 79.0 (15.7) 77.2 (8.4)

Values are means (standard deviation).
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o —/LREDS 690 + 196 mL Td - 7=,
(8) &I & IEB OHeH

SHRF TN ARTORESETHIZER L2 TOR~Y LA UKL skt
LR L, BTRIET v a— L OBIRA L L, £7-, AREFIZITEFILATA 21
RFE CICHE EE, 21 RUELHRIES Y BICHIRARICRD ETIEREEZ LWL D
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Y7 TR E, BRSO 2 HWTHE L, ot 3RS IR AE A FERTIC
KE L7, BEMREITRa L AT 2 — LR 0.62 %, LDL = L A7 o — /LR
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Table 4-2. The baseline characteristics of participants in the physical activity and control groups

Physical activity Control group Main effect of
group (n=11) (n=15) group, p value
Age (year) 71 (5) 72 (5) 0.589
Height (m) 1.54 (0.07) 1.55(0.05) 0.519
Body mass (kg) 57.4 (11.8) 56.1(7.0) 0.751
Body mass index 242 (3.4) 23.3(2.9) 0.509
SBP (mmHg) 130 (18) 136 (17) 0.440
DBP (mmHg) 82 (9) 79 (13) 0.477
Obesity, 1 (%) 4 (36.4) 3(27.3) 0.407
Hypertension, 7 (%) 2(18.2) 4 (30.8) 0.649
Dyslipidemia, n (%) 6 (54.5) 4 (30.8) 0.408
Diabetes, n (%) 0(0.0) 0(0.0) —
Taking medication, 7 (%) 7 (63.6) 11 (84.6) 0.683
Taking supplement, n (%) 4 (36.4) 6 (46.2) 1.000
Non-smoker, n (%) *** 11 (100) 15 (100) —
Alcohol habit, n (%) **** 0.169
Non-drinker 9 (81.8) 15 (100) —
Moderate-drinker 2 (18.2) 0(0.0) —
Heavy-drinker 0(0.0) 0(0.0) —

Values are means (standard deviation) or number (proportion). Means were compared using Welch’s t-
test. Proportions were compared using Fisher's exact test. DBP: diastolic blood pressure, SBP; systolic
blood pressure.
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(2) HIRIEER EDZAL
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Table 4-3. Physical activity at baseline, 4 weeks, 8 weeks and 12 weeks in the physical activity and control groups

Physical activity group (n=11) Control group (n = 15) Main effect ~ Main effect Interaction
of group, of week, (groupxweek),
Baseline 4 weeks 8 weeks 12 weeks Baseline 4 weeks 8 weeks 12 weeks p value p value p value
7,646 8,120 7,676 7,559 6,250 6,566 6,929 6,830
St teps/d ’ ’ ’ ’ ’ ’ ’ ’ 0.287 0.570 0.401
eps (steps/day) (2,840)  (2354)  (1,793)  (2,040) (2,959)  (2,743) (2,955  (3.327)
<3 METs PA* (min/day) 59 (19) 63 (14) 56 (11) 54 (9) 50 (17) 49 (13) 50 (13) 47 (16) 0.088 2 0.088 0.312
> 3 METs PA (min/day) 20(17)  23(12)  23(10)  23(12) 16(16) 18(18)  21(19)  22(21) 0.636 0.055° 0.686
Total PA (min/day) 80(29) 85(24) 79(17)  77(18) 66(28) 68(24)  71(26) 69 (30) 0.216 0.572 0.312
Total PA (METs-hour/week) 25 (12) 28 (9) 26 (7) 26 (9) 21(11) 22 (10) 23 (11) 23 (12) 0.353 0.263 0.520

Values are means (standard deviation). Means were compared using linear mixed model and post-hoc analysis was adjusted for multiple comparisons using the Bonferroni
method. a: post-hoc analysis revealed that <3 METs PA tended to be higher in the physical activity group than the control group (p = 0.088). b: post-hoc analysis revealed that = 3
METs PA tended to be higher in the 12 weeks than the baseline (p = 0.069). METs: metabolic equivalents, PA: physical activity. * a minimum threshold is 1.8 METs.

103



(3) IRE & DAL
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Table 4-4. Body mass and blood pressure at baseline, 4 weeks, 8 weeks and 12 weeks in the physical activity and control groups

Physical activity group (n=11) Control group (n = 15) Main effect = Main effect Interaction
of group, of week, (groupxweek),
Baseline 4 weeks 8 weeks 12 weeks Baseline 4 weeks 8 weeks 12 weeks p value p value p value
574 57.7 57.9 57.6 56.1 56.2 56.4 56.6
Bod k 0.714 0.054 2 0.248
odymass(ke) o) (118 a1 (113) (7.0) (6.9) (6.7) (6.6)
130.5 128.1 129.5 121.0 135.9 140.1 140.0 137.8
SBP (mmH 0.117 0.512 0.528
( & (17.8) (19.1) (12.7) (14.6) (16.7) (22.8) (25.0) (29.2)
82.3 79.5 77.6 76.3 79.3 79.5 78.5 78.3
DBP (mmH 0.995 0.285 0.595
( & (8.5) (8.5) (7.6) 8.1) (12.7) (15.1) (10.1) (13.4)

Values are means (standard deviation). Means were compared using linear mixed model and post-hoc analysis was adjusted for multiple comparisons using the

Bonferroni method. a: post-hoc analysis revealed that body mass tended to be higher in the 8 weeks than the baseline (p = 0.066). SBP: systolic blood pressure,
DBP: diastolic blood pressure.
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Table 4-5. Physical performance at baseline, 4 weeks, 8 weeks and 12 weeks in the physical activity and control groups

Physical activity group (n=11) Control group (n = 15) Main effect Main effect Interaction
of group, of week,  (groupxweek),
Baseline 4 weeks 12 weeks Baseline 4 weeks 12 weeks p value p value p value
Right grip strength (kg) 24.7(3.5) 24.8 (4.3) 24.8 (3.7) 25.6(3.4) 26.6(2.8) 263(3.7)* 0.302 0.311 0.451
Left grip strength (kg) 23.5(3.9) 23.7 (4.5) 23.9 (4.0 24.8 (3.3) 25.8(3.6) 25.5(3.2) 0.248 0.231 0.614
Knee extension strength (kg/BM kg) 047 (0.17)  0.47(0.14)  0.49(0.15) 0.38(0.07)  0.40(0.08)  0.43(0.07) 0.088 0.087 © 0.625
Functional reach test (cm) 21.9 (7.0 25.0(6.5) 24.3 (4.8) 21.9(3.6) 24.8 (4.3) 23.7(5.3) 0.876 0.002 ° 0.945
One-leg standing (seconds) 41.6 (22.0)  47.5(19.1)  48.9(20.0) 494 (15.7) 51.8(143) 54.6(12.9) 0.646 0.0214 0.805
Two-step test (m/height m) 1.39(0.14)  1.40(0.17)  1.43(0.14) 1.39(0.12) 1.38(0.16) * 1.39(0.09) * 0.612 0.575 0.516
Locomo 25 (scores) 6.0 (5.0) 6.1 (6.8) 6.6 (7.3) 6.0 (4.5) 4.9 (3.8) 6.7 (6.4) 0.814 0.513 0.779
Stand-up test p=0.985 p=0.498 - - —
Locomo risk 0, n (%) 8(72.7) 7 (63.6) 8(72.7) 4(26.7) 7 (46.7) 6 (40.0) — — —
Locomo risk 1, 7 (%) 2(18.2) 3(27.3) 2(18.2) 10 (66.7) 7 (46.7) 9 (60.0) — — —
Locomo risk 2, n (%) 1(9.1) 1(9.1) 1(9.1) 0(0.0) 1(6.7) 0(0.0) — — —
Locomo risk 3, n (%) 0(0.0) 0(0.0) 0(0.0) 1(6.7) 0(0.0) 0(0.0) — — —

Values are means (standard deviation) or number (proportion). Means were compared using linear mixed model and post-hoc analysis was adjusted for multiple comparisons using
the Bonferroni method. Proportions were compared using Pearson‘s chi-square test. a: post-hoc analysis revealed that knee extension strength tended to be higher in the physical
activity group than the control group (p = 0.088). b: post-hoc analysis revealed that knee extension strength tended to be higher in the 12 weeks than the baseline (p = 0.097). c:
post-hoc analysis revealed that functional reach test (reach distance) was significantly higher in the 4 weeks and 12 weeks than the baseline (p = 0.002; p = 0.039). d: post-hoc
analysis revealed that one-leg standing duration was significantly higher in the 12 weeks than the baseline (p = 0.029) and tended to be higher in the 4 weeks than the baseline (p =
0.085). * The available data were 14 because the one participant’s data was not available.
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(5) AT A O FEEE - HIRGE &

IABTORESRTH OBRFEEES Table 4-6 (TR L7-, TR/VF—ERE, =A
< EERE, FEERE., RKMEERE, TAEKExvF—lR JFEx
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p=0.023 ; p=0.037), FHEOTRE, KOHELBEOLZ BT O bIeh>7z, 1 H
M7 OB OBEDOFNFITB LT, LEEOMR, WHEEE) T 438 B I3 AR
BRI TH o7 (95 %ISR : -3,966 ~ 85 Hx, p=10.068), 1 H47=0 D3
METs Al O B ARTE B OB O FRHRICEA LT, LEEOME, W T4 05
EIII AR A~ 22 MEH[m TH D (95 %lEHEXM © -23.1 ~ 0.5 73/H. p =0.070) .

B B3I ARNZ ARG EISD 2o Te (95 %M : -254~ -1.5 53/H, p=
0.019), 1 HX720 ® 3 METs LA EOHIRTEEIRFE OO ERRICE LT, LELK
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LeHR ORGSR, WRETEE T 458 HIZ M ARNC ARG EISD o7 (95 %lEHEXM « -

38.8~ -0.3 43/H. p=0.045),
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Table 4-6. Energy and macronutrient intake one day before main trial at the baseline in
the physical activity and control groups

Physical activity Control group Main effect of
group (n=11) (n=15) group, p value
Energy intake (kcal/day) 1,832 (327) 1,735 (280) 0.435
Protein intake (g/day) 70.6 (14.7) 72.7 (20.9) 0.768
Fat intake (g/day) 66.5 (23.4) 67.2 (25.3) 0.949
Carbohydrate intake (g/day) 239.6 (56.8) 206.2 (57.8) 0.156
Energy ratio (%)
Protein 15.6 (2.9) 15.6 (1.9) 0.378
Fat 14.4 (4.2) 15.4 (4.9) 0.838 *
Carbohydrate 70.1 (4.8) 67.9 (7.0) 0.354

Values are means (standard deviation). Means were compared using Welch’s t-test. * Median
was compared using Manne Whitney U-test.
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Table 4-7. Physical activity before main trials at baseline, 4 weeks, 8 weeks and 12 weeks in the physical activity and control groups

Physical activity group (n =11) Control group (n = 15) Main effect of Main effect of Interaction
1 K | (groupxweek),
Baseline 4 weeks 8 weeks 12 weeks  Baseline 4 weeks 8 weeks 12 weeks ~ 8OUP»p Value  week, p vaiue p value
7,727 5,886 7,466 6,359 7,191 5,151 7,191 6,642
b 9 b b b 9 b b . X 4 a .
Steps (steps/day) (,042)  (2,523)  (3.932)  (3.004)  (3,934) (3,791) (4,287 (3,633) 0-800 0.045 0933
<3 METs PA* (min/day)  63(18)  50(16) S1(17) 47(15)  52(18) 43 (23) 50 (21) 42 (26) 0.301 0.017" 0.662
>3 METs PA (min/day) ~ 19(15)  13(12) 25(23) 19(17)  22(26) 12 (21) 23 (29) 24 (32) 0.873 0.023 ¢ 0.824
Total PA (min/day) 82(29) 63 (24) 75(36) 65(28) 74 (34) 54 (36) 73 (37) 66 (49) 0.668 0.037 ¢ 0.896

Values are means (standard deviation). Means were compared using linear mixed model and post-hoc analysis was adjusted for multiple comparisons using the Bonferroni method.
a: post-hoc analysis revealed that step tended to be lower in the 4 weeks than the baseline (p = 0.068). b: post-hoc analysis revealed that <3 METs PA tended to be lower in the 4
weeks than the baseline (p = 0.070) and was significantly lower in the 12 weeks than the baseline (p = 0.019). c: post-hoc analysis revealed that = 3 METs PA was significantly

lower in the 4 weeks than the 8 weeks (p = 0.026). d: post-hoc analysis revealed that total PA was significantly lower in the 4 weeks than the baseline (p = 0.045). METSs; metabolic
equivalents, PA; physical activity. * a minimum threshold is 1.8 METs.
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BIL T, ZEEBOMBE, 12 BREY THRISEIRT 2> b — VBRI E L ME
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|
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Table 4-8. Fasting lipidaemic, glycaemic and insulinaemic variables at baseline, 4 weeks, 8 weeks and 12 weeks in the physical activity and control groups

Physical activity group (n =11) Control group (n = 15) Main effect of Main effect of Interaction
(groupxweek)

Baseline 4 weeks 8 weeks 12 weeks Baseline 4 weeks 8 weeks 12 weeks &OUPP value  week, p value p value
Total cholesterol (mmol/L) (?(l)g) (?gg) (??2) (?;(6)) ((S)ié) ((5)33) ((5)22) (ggg) 0.434 0.411 0.544
LDL-cholesterol (mmol/L) (::(5)3) (32% (igi) (?(6);) ((3):;) (33(3)) (3?2) ((3)‘7‘; 0.494 0.462 0.430
HDL-cholesterol (mmol/L) ((1)22) ((1)2;) ((1)22) ((2)22) ((l)fé) ((1)4913) (32411) ((2)23) 0.970 <0.001° 0.182
Triglyceride (mmol/L) ((1):; :) ((1):33) ((1):23) ((l)iéi) ((l):(s)f) (822?) (8:?1;) (8:2;) 0.170 0.015" 0.004¢
NEFA (mmol/L) (ggg) (g:gi) (g;;) (8:?9‘) (8:2) (g:ig) (gig?) (gﬁfg) 0602 0245 0.108
3-OHB (mmol/L) (8:83) (8:8451) (8:82) (8:1(1)) (8: B) (g: 1421) (g: B) (8:1431) 0.152 0263 0507
Glucose (mmol/L) <31§§> ((5)122) (3:451421) ((5):451(5)) (g:ii) ((5):33) ((S)jg) (3:‘512) 0.712 0.373 0.938
Insulin (pmol/L) (ig:i) (Tg;) (?2:?) (T;;) (Z;g) (?ﬁ) (176.59) (?3:‘2‘) 0.091¢ 0.582 0.317
e oawween
HOMA @9 o 1 ey Gl el amn e O oss o

Values are means (standard deviation). Means were compared using linear mixed model and post-hoc analysis was adjusted for multiple comparisons using the Bonferroni
method. a: post-hoc analysis revealed that HDL-cholesterol was significantly higher in the 8 weeks and 12 weeks than the baseline (p < 0.001, both) and 4 weeks (p = 0.018; p <
0.001) . b: post-hoc analysis revealed that triglyceride was significantly higher in the 4 weeks than the baseline and 12 weeks (p = 0.023; p = 0.040) . c: post-hoc analysis
revealed that triglyceride at 4 weeks was significantly higher in the physical activity group than the control group (p = 0.022) and triglyceride at 8 weeks tended to be higher in
the physical activity group than the control group (p = 0.095). d: post-hoc analysis revealed that insulin tended to be higher in the physical activity group than the control group
over 12 weeks (p = 0.091). e: post-hoc analysis revealed that HOMA-f was significantly higher in the physical activity group than the control group over 12 weeks (p = 0.066).
HDL: high-density lipoprotein, LDL: low-density lipoprotein, NEFA: non-esterified fatty acids, 3-OHB: 3-hydroxybutyrate, HOMA-IR: homeostasis model assessment of
insulin resistance, HOMA-f: homeostasis model assessment of S-cell function.
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(7) B ORE - FRE R
N 12 BB O BHORE « IRERBHEED AUC D21k % Table4-9 IR L=, /it A
ANZ RN T BEDO TR E AUC, IEBENR IR L AUC, 7 /L 2 — X AUC,
3t Mo o FERRiRE AUC IZHEF THEZEITRO bvignole, BBEDA A
JEE AUC ICBIL T, MARTOBEMICAE B ZMNBD b, FREEHT=a he—L
IZHRBEICE -T2 (95 % 5K : 17.5 ~89.4 pmol- /L, p=0.006),
BHPHERENIRE AUCIZBAL T, MO EZE (p=0.009) . KOHE L BEORAIEH
NRH B (p=0.030), BEO ERWEITRD S7en o7, BRPIEIEVEE AUC O
WOFHFITEA LT, ZEHIEROME, WM T4HE B I ARE 1238812k~
THREIZE -T2 (95 %X : 0.006 ~0.436 mmol-FF/L, p=0.042 ; 95 %[ZHEX
ffl : 0.041 ~0.525 mmol-F¥/L, p=0.017), E&FHEIEMIRE AUC Of & HOAZAAE
FIZBI LT, ZHEIEORKE, 4 BRI THEREBIIa Y F e — VBT T
EVMEE Td - 72 (95 %S HEIXH : -0.018 ~1.367 mmol-Kf/L, p=0.056), —J7, 48
IZZEE R IR I A B R M EDN RO bivc iz, ZEER R HEREIRE &
L UCHET S & SR THEIEVIIRE AUC IZEOFRR, M ORE L B O E
TERIEERD B V7R o 7o, iR IEREIE IR EE AUC (IZBS L T O E50R (p=0.002)
PR BV, FEOFZNE, K OEE L O AR Haivieh o Tz, Rk ERERN
BRI AUC OIEO TR FICEA L T, ZEHOFER, WELEE T 4 08 B I3 AR &

12 BEIZHARTHREIE2 o7 (95 %EEEIXHE : -0.098 ~ -0.018 mmol-FF/L, p =
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0.002 ; 95 %fZHEX[H : -0.092 ~ -0.003 mmol-Ff/L. p=0.033), &% 3 b N ¥ H
FRIRE AUC IZBIL T, HOEHER (p=0.010) BRD DI, FHEOEHE, KORE L
HOZHEAERITERD o le, B% 3 b Fu X UEERRE AUC OO 2RI
BIL T, ZEEBOMBE, WEEEY T 4 8B IENARNICHASA RIS (95 %EH
X : -0.026 ~ -0.002 mmol-Kf/L, p=0.017) [ZHAERVMEA TH - 72 (95 %
R @ -0.027 ~ 0.000 mmol- /L, p=0.053), B#% 7 /L3 —RARE AUC IZBL
T, HELEDO TR, KO LBEOZEERITRD N oTc, BFEA R R
FEAUCIZBIL T, BEEHOEZE (p=0.002 ; p=10.008) AiRD B, FELHEDOR
HIEMIFERO e hole, BHEA VAV VRE AUC OFEOFRICBEL T, £&E
il ofER, 12 HEES THRIEBR T2 e — AR R THRICE o T2
(95 %[E XA @ 3.424~13.642 pmol-K#/L, p=0.002), BH%A AU SIRE AUC IE
IARTORE R CHEBICABEEZRNRD OGN0, TARIOR%A A Y R AUC
A EE LTGHET S L. HOFEHRITHBO N1 -T- (p=0.183), BHEA
Z Y PREE AUC OO EZNRICBE LT, LHEROF R, MEEET 48 B3 A
Aie 12 HEIZHSGEICEN -T2 (95 %EFXM : 0.326 ~ 6.885 pmol-FF/L, p =

0.027 ; 95 %{EHEIX ] : 0.493 ~ 7.740 pmol - Kf/L., p=0.021),
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Table 4-8. Fasting lipidaemic, glycaemic and insulinaemic variables at baseline, 4 weeks, 8 weeks and 12 weeks in the physical activity and control groups

Physical activity group (n =11) Control group (n = 15) Main effect of Main effect of Interaction
(groupxweek)

Baseline 4 weeks 8 weeks 12 weeks Baseline 4 weeks 8 weeks 12 weeks &OUPP value  week, p value p value
Total cholesterol (mmol/L) (?(l)g) (?gg) (??2) (?;(6)) ((S)ié) ((5)33) ((5)22) (ggg) 0.434 0.411 0.544
LDL-cholesterol (mmol/L) (::(5)3) (32% (igi) (?(6);) ((3):;) (33(3)) (3?2) ((3)‘7‘; 0.494 0.462 0.430
HDL-cholesterol (mmol/L) ((1)22) ((1)2;) ((1)22) ((2)22) ((l)fé) ((1)4913) (32411) ((2)23) 0.970 <0.001° 0.182
Triglyceride (mmol/L) ((1):; :) ((1):33) ((1):23) ((l)iéi) ((l):(s)f) (822?) (8:?1;) (8:2;) 0.170 0.015" 0.004¢
NEFA (mmol/L) (ggg) (g:gi) (g;;) (8:?9‘) (8:2) (g:ig) (gig?) (gﬁfg) 0602 0245 0.108
3-OHB (mmol/L) (8:83) (8:8451) (8:82) (8:1(1)) (8: B) (g: 1421) (g: B) (8:1431) 0.152 0263 0507
Glucose (mmol/L) <31§§> ((5)122) (3:451421) ((5):451(5)) (g:ii) ((5):33) ((S)jg) (3:‘512) 0.712 0.373 0.938
Insulin (pmol/L) (ig:i) (Tg;) (?2:?) (T;;) (Z;g) (?ﬁ) (176.59) (?3:‘2‘) 0.091¢ 0.582 0.317
e oawween
HOMA @9 o 1 ey Gl el amn e O oss o

Values are means (standard deviation). Means were compared using linear mixed model and post-hoc analysis was adjusted for multiple comparisons using the Bonferroni
method. a: post-hoc analysis revealed that HDL-cholesterol was significantly higher in the 8 weeks and 12 weeks than the baseline (p < 0.001, both) and 4 weeks (p = 0.018; p <
0.001) . b: post-hoc analysis revealed that triglyceride was significantly higher in the 4 weeks than the baseline and 12 weeks (p = 0.023; p = 0.040) . c: post-hoc analysis
revealed that triglyceride at 4 weeks was significantly higher in the physical activity group than the control group (p = 0.022) and triglyceride at 8 weeks tended to be higher in
the physical activity group than the control group (p = 0.095). d: post-hoc analysis revealed that insulin tended to be higher in the physical activity group than the control group
over 12 weeks (p = 0.091). e: post-hoc analysis revealed that HOMA-f was significantly higher in the physical activity group than the control group over 12 weeks (p = 0.066).
HDL: high-density lipoprotein, LDL: low-density lipoprotein, NEFA: non-esterified fatty acids, 3-OHB: 3-hydroxybutyrate, HOMA-IR: homeostasis model assessment of
insulin resistance, HOMA-f: homeostasis model assessment of S-cell function.
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