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flo

A ol AAAE R GgE A FA =9l AEES Eoltd #EAS W
AARE, o2 o AE BHAAES Holx kvl &9 tH(Morita, 2006). Y FF
o 7te] FE AAC AFsE HA =9 207H S 2As A P FAEX o} FE

6.771e1H, o= o/de]l 5170l Bl H/dol 89ME ¥ FAE WErlaL, 2070
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uheba] w2 X Fdgke] go| WyEte] AR olrt Frtee(F A B, 2007).
a9 G fH oFo WE Vs Aot & HAEd 4 ®HItE 2 A7(E A
2012) ZF 2006 90th HAERY FHoJA Fmare] 9 2044 26702 X ofel A
5041l 207 9] Aob&, 55414 8709 Aof= HAZ FHAE HoFi lom Hg
St A9 2041014 2570 A of, 504 2270 Ao}, 654 A 871¢] X|otw® F|A T 7
25 B9, 2010d0E e A9 204 275709 X olel A 5040l 1071 X o},
5541 870 FEg HAE Holurt 604 o] Foll= A AS] Fhaidhe WEtE HoF

5 g ol el wa FnadTlA AsAck 59 it deds war

O

FHols WA AFASe] I fAdS S/MNIUE A= dvk(Williams,

2AFA3 e Qo] Ay 1 Ex7 AF dnS

r
o

3 Eoluy WA A @A
AT L oA, AFHAAA wE GFHMAEAAL-1, IL-6, TNF-a) 3
CRP(C-reactive protein)s°] @FE Elal A9 7k 2Ze AYxE= Aotk

(Nagasawa, 2010; Deshpande, 2011).

_14_



4. AAGEEF} FAA ot 9 #AEA

A z)otel AA|ETo] B3I AT = Georgios Tsakos(2015)& =9 AEH =

E

2

<
T ARE ol&d dHATE Fshe] 31669 604 ol didzte AT H
(Mean gait speed), ¢1#%5 2 (Mean word recall)®] 749} A Xjole] HHAAE AT
g A3 FAob e A AdAA ol e & Bk 10d F AA T E
o] gd3] FFastu o,
o} stA A1 A A &5 (Physical activity) T3 AA X0} Fro] Fojdt AHAAS Bt}
SHARE Zhu(2015) Aol M = d9x2d s nad 242 AldskA st
ol % dAAA = AAZ T G} G

o,
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£ 2 AFddAe Qud 54
A T2k o=
W (N=4,001) (N=1,693) (N=2,308) p-value
N(%) N(%) N(%)
T ALS ST 7
CE 0177
30-39A4 809(24.6) 341(25.3) 468(24.0)
40-49A 798(25.7) 326(26.2) 472(25.3)
50-594) 901(25.0) 366(25.5) 535(24.5)
60-694 834(14.7) 371(14.1) 463(15.1)
T0A ©] 7 659(10.0) 289(8.9) 370(11.1)
WHFFE <0.001
FZol3t 1,504(30.0) 538(24.8) 966(34.9)
iE 1,239(34.0) 518(33.0) 721(35.0)
& 1,258(36.0) 637(42.2) 621(30.1)
255 T 0.766
B 933(23.8) 397(24.3) 536(23.4)
=3} 1,024(25.7) 436(26.0) 588(25.4)
=4 1,027(24.8) 434(24.7) 593(25.0)
& 1,017(25.7) 426(25.1) 591(26.2)
A& <0.001
" & 241(7.8) 144(11.0) 97(4.8)
7] & (-1 %) 3,229(81.7) 1,442(83.6) 1,787(79.8)
71
} 531(10.5) 107(5.4) 424(15.4)
(A, o] &, A)
A T <0.001
H] 3 3 2k 1,583(33.8) 401(17.2) 1,187(49.6)
A= 2,413(66.2) 1,292(82.8) 1,121(50.4)
AW 2 gl
& <0.001
Hl A 2,410(55.4) 315(19.2) 2,095(89.9)
PAFAT 796(24.4) 697(45.3) 99(4.5)
AAFAT 795(20.2) 681(35.5) 114(5.7)
=7 <0.001
H] &5 1,930(43.4) 487(26.7) 1,443(59.3)
e i 2,071(56.6) 1,206(73.3) 865(40.7)
A4 %A 4= (kg/m”) <0.001
AAF (BMI < 185) 129(3.1) 40(1.9) 89(4.3)
AT
2,555(63.6) 1,012(58.7) 1,543(68.2)
(18.5<= BMI< 25)
HIRE  (25=< BMI) 1,317(33.3) 641(39.4) 767(275)
g As oK 0.004
B7 8= 2,404(66.7) 1,043(69.0) 1,361(64.5)
3o 1,597(33.3) 650(31.0) 947(35.5)
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E 2 ATHAY dund 54 (%)

T

147 7477 o8 0.301
N5 2,833(70.0) 1,207(70.9) 1,626(69.2)

A= 1,168(30.0) 486(29.1) 682(30.8)

A &EF <0.001
3} (25%W] ¥h) 975(22.7) 399(22.6) 576(22.8)

S 3k (256%-50%) 1,025(24.6) 377(21.5) 648(27.5)
F3(50%-75°] %) 985(24.9) 381(22.6) 604(27.2)
2 (75%) 1,016(27.7) 536(33.2) 480(22.5)

A xd g <0.001
37 2,479(63.3) 915(56.3) 1,564(70.0)
SEEGH 957(24.6) 492(29.7) 465(19.8)
=y 565(12.1) 286(14.0) 279(10.2)

A}
571wk 2,960(80.3) 1,210(79.5) 1,750(81.2) 0.182
571 o] 1041(19.7) 483(20.5) 558(18.8)
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2. FAAt o HE JWH B4

Skt v 304 o] Agdole] Aol = 5 Wk 57 oo ® F i
o2 it

<HE 3> Ay, Aol Fo e aF B4 4, AFIAFE AL BE
HH QoA EAH R Fd 2o]7} USATH

AEE WFstete] agdHE E4% Ay 30-3947F A Ao #7F 57 miwkel 1%
o] 7939 (30.0%) 2.2 7F& Wokal, 704 o]/do] 2157 (3.9%)o. & 7H Atk Wk
30-39A417F A Aok F7E 57 o]l 1Eo]l 16W(25%) 22 AY AU, 704 o]

& 44478 (35.0%) 0.2 7HE Bekem, EAIA o' {98 tH(p<0.001).
WEFFES g EA Ao} F7F 57 wwE T1Fo] 11499 (41.6%) 2 7HE @okal,
FEolatell A AR oF 7t 5 o]l 1Fe] 6929 (60.7%) 22 7HE wek
A5FTEE AolA FAAoF = 57 wwE 1F0] 789 (26.7%) o= JH} Wk, &
Stell A A2l of 4= 57 o] 1E o] 2907 (289%) 0 & 7Hg Wk

ol A= 71 &(Fa )7 Aol 4 57 mlgk T1Fo] 24579 (83.2%) o= 7}
B wokal, sAlel 571 o) 1F Lk 7729 (75.4%) 22 7HE wk
TARE AR A9 Aol 4 571 Rk 1o 19309 (70.%63) 2 7+

4 G- Ao} 57 o] 1Eo] 5587 (50.4%) % T ®ok
FooRs MFATol 1827 (56.3%) 0.2 A Rof 4= 570 Wik o] b ek
i, FAlel A AL 57 o] 1F = 583 (51.5%) % 7Y Bk
TN s S o] Aol = 57 mwk 1FolA 16079 (59.1%) 2 7HE wekal
gl A 5779 (53.3%) 2 7 ek
T A A 3lo] gl AS AAAof 5 wRE T FAl A 20247 (72.9%) = 7HE Bk
WA ge] Qs A A 7 57 o] T1F o] 661 (5R7%)E 7Y W%

19t #A4A70S 43 2ol G Aot 570 wivk R 57 o] el s
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AT
R 571 =t 57§ o1
R (N=2.960) (N=1.041) p-value
N(%) N(%)
TTA A 5
4 0.182
o 1,21048.3) 433(50.9)
o 1,750(51.7) 558(49.1)
o <0.001
30-394 793(30.0) 16(25)
40-494] 750(29.9) 48(3.4)
50-5941 740(25.8) 161(21.4)
60-6941 462(10.3) 372(32.6)
704 ©] 4 215(39) 144(35.0)
R <0.001
0|3} 812(22.4) 692(60.7)
a1z 999(35.9) 240(26.2)
e 1,149(41.6) 10913.1)
e 0.007
3 669(23.1) 264(26.5)
z3} 734(24.9) 290(28.9)
Z2 768(25.3) 259(23.1)
~ 789(26.7) 298(21.5)
AE Y <0.001
v & 222(9.1) 19(2.4)
NESHH ) 2.457(83.2) 772(75.4)
7 &
) 9281(7.7) 250(22.2)
(A o] & W A)
A o] 3 <0.001
EEEE 1,030(29.7) 558(50.4)
EEE 1,930(70.3) 433(49.6)
A7 2 e el
%ol 0.001
0 EF 1,827(56.3) 583(51.5)
A FA T 596(24.7) 200(23.1)
AAEAT 537(19.0) 958(25.4)
o <0.001
R 1,353(40.9) 577(53.3)
sz 1,607(59.1) 464(46.7)
#7224 4= (kg/m?) 0.099
A% (BMI < 185) 1023.3) 27(2.5)
A A
1.922(64.1) 633(61.4)
(185 <= BMI< 25)
Wuk (25-< BMD) 936(32.6) 381(36.2)
v A o} <0.001
S 2,024(72.9) 380(41.3)
& 936(27.1) 661(58.7)
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A B

W dk

W

-

g T

¥ 4. A BE FEE duy 54
3 == = 7
A
W o 25% m] gt 25-50% 50%-75% 75% 1% p-value
= (N=4,001) (N=975) (N=1,025) (N=985) (N=1,016)
N(%) N(%) N(%) N(%) N(%)
ATAsI e A 54
4 <0.001
il 1,693(100) 399(22.6) 377(21.5) 381(22.6) 536(33.2)
o 2,308(100) 576(22.8) 648(27.5) 604(27.2) 480(22.5)
A= <0.001
30-394] 809(100) 158(19.7) 183(22.5) 216(26.2) 247(31.7)
40-49A4] 798(100) 153(19.8) 211(24.9) 203(25.3) 231(30.1)
50-59A4] 901(100) 186(18.5) 242(25.9) 234(26.1) 239(28.5)
60-69A] 834(100) 232(27.8) 223(26.2) 187(22.7) 192(23.3)
704 ol % 659(100) 246(38.5) 161(23.4) 145(21.5) 107(16.6)
A& TFE <0.001
FEolst 1,504(100) 517(33.7) 390(24.9) 322(21.7) 275(19.8)
aE 1,239(100) 245(19.1) 320(24.6) 281(22.6) 393(33.8)
Q= 1,258(100) 213(17.1) 315(24.3) 382(29.9) 348(28.6)
rEFF 0.126
3} 933(100) 258(26.1) 233(24.2) 201(22.3) 241(27.5)
=3t 1,024(100) 262(23.6) 268(25.5) 239(23.9) 255(26.9)
T 1,027(100) 223(19.6) 269(25.4) 258(25.3) 277(29.7)
% 1,017(100) 232(21.9) 255(23.2) 287(28.1) 243(26.9)
AESH 0.005
v 241(100) 44(19.3) 62(25.0) 65(27.1) 70(28.6)
7] & (Frul5-) 3,229(100) 753(22.1) 830(24.6) 785(24.5) 861(28.7)
e ) 531(100) 178(30.3) 133(24.0) 135(26.5) 85(19.2)
(Ah,01 & 8 )
7 A 8 0] 0.076
H] 3 = 1,588(100) 395(22.4) 426(26.7) 393(25.7) 374(25.3)
A4z 2,413(100) 580(22.9) 599(23.5) 592(24.6) 642(29.0)
A% 2 e
&4 <0.001
H) 2,410(100) 586(21.9) 665(27.0) 630(27.2) 529(23.9)
HAFAL 796(100) 208(24.9) 185(21.7) 160(21.4) 243(31.9)
AANEFAT 795(100) 181(22.4) 175(21.3) 195(23.1) 244(33.3)
T <0.001
H] &5 1,930(100) 515(25.0) 522(26.3) 476(25.2) 417(23.4)
T 2,071(100) 460(21.0) 503(23.2) 509(24.7) 599(31.0)
A A FA) 4 (kg/m”) 0.005
AAF (BMI < 185) 129(100) 31(24.4) 47(35.8) 26(18.6) 25(21.2)
4y AT
2,555(100) 607(21.8) 642(24.3) 665(26.8) 641(27.1)
(185 <= BMIK 25)
H] 7k (25=< BMI) 1,317(100) 337(24.4) 336(24.1) 294(22.0) 350(29.6)
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off

2

e

<0.001
2,404(100) 514(20.4) 611(24.5) 614(25.8) 665(29.3)
1,597(100) 461(27.4) 414(24.7) 371(23.3) 351(24.6)

<0.001
2,833(100) 780(25.6) 712(23.6) 661(24.0) 680(26.8)
1,168(100) 195(16.1) 313(26.9) 324(27.1) 336(29.9)
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A B

W dk

W

-

g T

E5 9w 540 e ggaugy
RE] s T T
W (N=,4001) (N=2,479) (N=957) (N=565) p-value
N(%) N(%) N(%) N(%)
AT AT A 57
a4 <0.001
il 1,693(100) 915(56.3) 492(29.7) 286(14.0)
o 2,308(100) 1,564(70.0) 465(19.8) 279(10.2)
A= <0.001
30-394] 809(100) 663(80.8) 127(17.0) 19(2.2)
40-494] 798(100) 568(68.3) 177(24.2) 53(7.6)
50-59A4] 901(100) 532(57.1) 265(30.9) 104(12.0)
60-69A 803(100) 399(46.4) 235(28.9) 200(24.7)
704 ol % 659(100) 317(47.6) 153(22.8) 189(29.6)
AKTFE <0.001
FEolst 1,504(100) 776(50.8) 395(27.9) 333(21.3)
aE 1,239(100) 783(64.4) 314(25.9) 142(9.7)
H= 1,258(100) 920(72.6) 248(20.7) 90(6.6)
rETE 0.025
e 933(100) 570(61.3) 200(22.8) 163(16.0)
=3t 1,024(100) 631(63.6) 268(25.9) 125(10.5)
T 1,027(100) 647(65.7) 242(24.2) 138(10.1)
& 1,017(100) 631(62.6) 247(25.4) 139(11.9)
AE4H <0.001
v 241(100) 175(72.1) 46(19.8) 20(8.1)
7] & (Frul5-) 3,229(100) 2,024(63.9) 783(24.9) 422(11.2)
e } 531(100) 280(52.3) 128(26.0) 123(21.7)
(AH o] &8 A)
A &F o5 <0.001
H] 4 A 1,588(100) 926(60.9) 345(21.8) 317(17.4)
A= 2,413(100) 1,553(64.6) 612(26.1) 248(9.4)
agae 8 e
&4 <0.001
v & A 2,410(100) 1,606(68.7) 518(21.3) 286(10.0)
JAFAL 796(100) 440(55.2) 224(30.7) 132(14.0)
AAFAT 795(100) 433(58.2) 215(26.4) 147(15.4)
-F 0.001
H] &5 1,930(100) 1,213(65.1) 417(21.5) 300(13.4)
- 2,071(100) 1,266(61.9) 540(27.0) 265(11.0)
A A=A+ (BMD <0.001
AAF (BMI < 185) 129(100) 110(85.6) 12(10.3) 7(4.2)
A4 AF
2,555(100) 1,738(69.7) 524(20.8) 293(9.6)
(185 <= BMIK 25)
] 7k (25=< BMI) 1,317(100) 631(49.0) 421(33.4) 265(12.1)
g A o <0.001
NS 2,404(100) 1,766(72.5) 565(24.2) 73(3.3)
A= 1,597(100) 713(44.9) 392(25.5) 492(29.6)
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0.024

693(25.4) 416(12.7)

1,724(61.8)

2,833(100)

755(66.7) 264(22.7) 149(10.6)

1,168(100)
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i ':_I.. e
= i

w AT Al A FAkeh o xp B ATl M AdAEEFol T Bkt d@A
o Hut AAGFFS 1839.20+91.03 MET-hour/wke]il, ofzx}=  1263.63+59.57

MET-hour/wke|™ EF SAAHSR {3k 2o]E KT
2] Fhols Az A7 TR A, @7]% AL stas ddxddA
of mel FAIFeE Fogt AolE HAI, Ao AHS d IFE AALFI 7

g Alglstas B dgxddidded ue sA4eR vi’%f’ ApolE W SATh
2715 2T AAGEFS FAE 2241.35497.00 MET-hour/wk= o z}o] <]
1705.91+65.35 MET-hour/wk®.t} =9kl SA4 02 23 ztol& KA
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¥ 6 AABE sl UE Agr gy
. .. 2 o] 2}
Tvpe of Physical Activity 9% TR R p-value T FEEY 3 J3r p-value
(MET-hour/wk) (N=915) (N=492) (N=286) (N=1564) (N=465) (N=279)
Work
Vigorous 146.00+30.07 339.92+131.29 19.93£11.98 <0.001 31.97+8.03 100.13£54.47 20.26+19.21 0.391
Moderate 381.49+61.30 305.06+£59.10 131.11+40.66 <0.001 352.53+40.78 259.26+78.05 71.22+21.20 <0.001
Total Work 527.49+91.37 644.98+190.39 151.04+52.64 384.50+48.81 359.39+132.52 91.48+40.41
Transportation 600.62+28.45 566.28+54.52 453.73+57.63 0.056 544.56+23.78 552.74+64.24 353.06+35.09 <0.001
Leisure time
Vigorous 439.62+40.59 315.51£45.10 249.04£63.80 0.016 143.43£15.70 61.57+15.72 129.99+46.01 <0.001
Moderate 271.46£19.18 224.84+23.95 297.29+42.76 0.173 191.12+9.72 134.27£18.79 123.75£25.01 <0.001
Total Leisure time 711.08+£59.77 540.35£69.05 546.33+106.56 334.55+25.42 195.84+£34.51 253.74+71.02
Total physical activity 1,839.20£91.03 1,751.62+180.46 1,151.11£107.38 <0.001 1,263.63+£59.57 1,107.99£156.63 698.31+71.06 <0.001
Walking 402.15+29.50 469.18+51.79 441.95+85.86 0.457 442.28+22.60 383.70+46.77 427.71+61.06 0.533
Total physical activity,
) ) ) 2,241.35+97.00 2,220.81+188.04 1,593.07£140.44 <0.001 1,705.91£65.35 1,491.70£167.11 1,126.03+£99.64 <0.001
including walking ¥
Sedentary time (min/day) 449.40£8.82 401.75+13.84 416.30+19.68 0.007 433.79+6.89 369.85+11.29 392.12+15.37 <0.001

Mean+SD

t Total physical activity: Total Work+Transportation+Total Leisure time

¥ Total physical activity, including walking: Total Work+Transportation+Total Leisure time+Walking
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2) AALE FE AT gAY
Sedet 4ol AARE $Ed we A9z APdds fo3 olsk ARew,
g2kl Agxts ERetel BA% A AASE 7 SPol sldete ey ke
Hl &o], AA s ‘T3, ‘T, Y Gy A v & HlE =2 o= UE
t}.
X7 AAL s FF AT dd2dSY
A
WAk o3 =}
w4 3% TG gl Iy 3 TGN e
(N=915) (N=492) (N=286) p-value (N=1,564) (N=465) (N=279)  p-value
N(%) N(%) N(%) N(%) N(%) N(%)
A A B4 <0.001 <0.001
ot 215(55.4) 103(27.3) 81(17.3) 345(60.6) 127(22.6) 104(16.8)
=3t 199(55.6) 111(31.2) 67(13.2) 438(69.9) 136(20.1) 74(9.9)
=4 204(54.9) 114(30.8) 63(14.4) 427(74.0) 117(18.2) 60(7.8)
2 297(58.3) 164(29.7) 75(12.0) 354(74.8) 85(18.3) 41(7.0)
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126(21.5)
131(41.5)

339(78.5)
148(58.5)

135(20.6)
134(38.7)

357(79.4)
152(61.3)
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2) A 4= 070, 1470, 5-1070, 1170 o] &+ (Al

)

M

Aol == 070, 1-470, 5-107H, 1170-2870 4] 2§ o= Al&Estste] £A48 2
HeE vhed 2a BE FAHSE fog AolE HATHE 9).

FAg gl A AS, FU FEHor Aol F7F 07, 1-4709 B$-7h
AR wekon, FEIAF ] A Aok 7t 070, 1-47] B 97} whzobA|
2 Ad gz 2R 5-1071¢1 F-oll ws] 11-2870 4§71 S8
F2b g2 F gl A9 ARl 7 0719 ARk 1-4719 A7 Bk

[e]
o 11-2870%1 457 829 (223%) = -+ HA= F%

ARl gidat F el AeE AR U 0719 A 7F 7298 (31.8%) = 7HE
ok, 1-470¢1 73‘%7} 69 (26.8%), L tteo g 11-2870¢1 A 97} 799 (24.1%)°]
AT}
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of W& Aol = (MF &7)
A
Ak (16939%) o} 2} (230879)
07l 1-470 5-1071 11-2870 o7 1-474 5-1071 11-2870
(N=674) (N=536) (N=213) (N=270) p-value (N=992) (N=758) (N=269) (N=289) p-value
N(%) N(%) N(%) N(%) N(%) N(%) N(%) N(%)
P<0.001 P<0.001
405(50.4) 296(33.6) 105(8.7) 109(7.2) 746(51.6) 517(33.6) 154(8.2) 147(6.6)
207(48.3) 150(31.1) 56(9.7) 79(11.0) 174(41.8) 165(36.8) 63(10.2) 63(11.3)
62(26.6) 90(34.7) 52(16.4) 82(22.3) 72(31.8) 76(26.8) 52(17.4) 79(24.1)
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B AT gabel FAACL £ 5 M, 57 o4 ¥ 1FoR Uram, AALE
FEe gEUs vl FHvlas g W, A F4E AABEE, 7t 1%
= ARER, A7), 485 BF EAA 4% Aolg mAT

T A gsFe] A9 57 mukte] Hir 1515.54+65.34 MET-hour/wke] 1L, 57

Bk, o= FAA R {3 Aol7h AU Hp<0.00D).

b5 miRbte] Hato]l Egkal, o] EF FAIZ O

kR
rot

Type of Physical Activity

571 m]wk 570 el p-value
(MET-hour/wk) (N=-2960) (N-1041)
Work
Vigorous 117.63£26.82 59.80+26.54 0.063
Moderate 363.98+36.50 159.44+41.35 <0.001
Total Work 481.61£63.32 219.24+67.89
Transportation 539.95+25.49 549.08+38.68 0.833
Leisure time
Vigorous 258.29+21.59 153.81+27.80 0.002
Moderate 235.68+10.87 210.45£21.26 0.274
Total Leisure time 279.88+32.46 364.26+49.06
Total physical activity T 1,515.54+65.34 1,132.59+85.93 <0.001
Walking 472.86£23.19 372.07£25.19 0.002
Total physical activity, 1,988.40+70.47 1,504.65+93.61 <0.001
including walking ¥
Sedentary time (min/day) 435.42+6.68 409.61+11.09 0.031

Mean+SD
t Total physical activity: Total Work+Transportation+Total Leisure time

¥ Total physical activity, including walking: Total Work+Transportation+Total Leisure time+Walking
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N(%)

N(%)

<0.001

Tob +

X

764(82.7) 799(83.7)
217(16.3)

765(80.7)
260(19.3)

632(73.3)
343(26.7)

571 Wk

571 o]

221(17.3)
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o149
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ki3

13

b=
Job =7} 570 ol 9 =u|7} 4.49¥1(95% CIL:

FAdA o 7E 574

2.33u1(95% CL 1.28-4.25), Model 34
2.25¥1(95% CIL: 1.17-4.33) =
— 47 —

L

R

L

R

B3 Model 2014

Ytz A48 23E B, 25 Model 1904
%

1l

7} 57) ol 9 =H]7}F Model 15-€ Model 47}4

Confidence Interval, CI: 1.00-3.10)3 tA]qt, o]
(95% CI: 1.17-4.32), Model 40l A

2.72-7.41)% k31, Model 214

Model 19l A



A B
vdE

W

=]

g

rE
>

. p for
s FTEE G of A Trend
AAEE 8 560 230 185
Model 1 1 [Referencel] 1.43(0.97-2.11) 3.15(2.11-4.7) .000
Model 2 1 [Reference] 1.19(0.74-1.91) 1.14(0.70-1.85) 753
Model 3 1 [Reference] 1.22(0.75-1.99) 1.11(0.69-1.78) 709
Model 4 1 [Reference] 1.22(0.75-1.99) 1.11(0.69-1.77) 711
AAZE F3t 637 247 141
Model 1 1 [Reference] 1.24(0.83-1.86) 2.32(1.44-3.73) .003
Model 2 1 [Reference] 0.84(0.52-1.36) 0.72(0.41-1.25) A87
Model 3 1 [Reference] 0.90(0.55-1.48) 0.74(0.40-1.37) 631
Model 4 1 [Reference] 0.92(0.57-1.49) 0.76(0.41-1.41) 683
AAZE T4 631 231 123
Model 1 1 [Reference] 1.44(0.95-2.18) 4.86(3.01-7.86) .008
Model 2 1 [Reference] 0.85(0.51-1.42) 1.76(1.00-3.10) 067
Model 3 1 [Reference] 0.74(0.41-1.35) 1.32(0.73-2.39) 232
Model 4 1 [Reference] 0.74(0.41-1.35) 1.32(0.73-2.39) 236
AAEE 3 651 249 116
Model 1 1 [Reference] 1.74(1.12-2.71) 4.49(2.72-7.41) .000
Model 2 1 [Reference] 1.30(0.76-2.25) 2.33(1.28-4.25) .023
Model 3 1 [Reference] 1.25(0.73-2.15) 2.25(1.17-4.32) .052
Model 4 1 [Reference] 1.25(0.73-2.15) 2.25(1.17-4.33) .053
Model 1: 24 ¢l
Model 2: 1%, A48 1~
Model 3: 9%, A48, % Fel, AA2E oAy, &9, &5, ALFAS, g3y 1Ay,
Model 4: 913, 44, & Pel, AAE s R, &4, 7, AZIFAF, AR 147 AR 1A
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g

E 13 AARE S5 IFRAPLT FAAoL o] BHUY(HA)
EREE R
w2
= . p for
94 TEEYY o) Py rend
A A &E 3 215 103 81
Model 1 1 [Referencel] 1.97(1.08-3.59) 3.85(2.12-6.99) .000
Model 2 1 [Referencel] 2.12(1.10-4.07) 1.56(0.82-2.97) .060
Model 3 1 [Referencel] 2.51(1.21-5.22) 1.53(0.79-2.97) .038
Model 4 1 [Referencel] 2.61(1.25-5.44) 1.60(0.81-3.13) .029
A s F3t 199 111 67
Model 1 1 [Referencel] 0.94(0.47-1.88) 2.19(1.02-4.68) .080
Model 2 1 [Referencel] 0.83(0.36-1.94) 0.66(0.26-1.69) .689
Model 3 1 [Referencel] 1.04(0.42-2.57) 0.76(0.26-2.21) 837
Model 4 1 [Referencel] 1.06(0.44-2.55) 0.83(0.28-2.47) 912
AAEgE T 204 114 63
Model 1 1 [Referencel] 0.98(0.53-1.8) 2.52(1.29-4.93) .019
Model 2 1 [Referencel] 0.72(0.33-1.55) 1.35(0.59-3.09) 409
Model 3 1 [Referencel] 0.65(0.25-1.70) 1.01(0.39-2.62) 614
Model 4 1 [Referencel] 0.65(0.24-1.72) 1.00(0.38-2.64) 624
AAEdE 3 297 164 75
Model 1 1 [Referencel] 1.68(0.99-2.84) 4.64(2.54-8.48) .000
Model 2 1 [Referencel] 1.27(0.69-2.36) 2.24(1.12-4.47) 075
Model 3 1 [Referencel] 1.18(0.62-2.24) 2.02(0.95-4.28) 187
Model 4 1 [Referencel] 1.18(0.62-2.24) 2.02(0.96-4.26) 183
Model 1@ 24 §1.
Model 2: 7, ¥ 17
Model 3: 4%, 4%, & AT, AAGEoIR, 54, 7, ADZFAF, A Sl F 1A
Model 4: 4%, ¥, & AT, AAGEoAR, 4, &7, ADGAF, g d el 5 1Az FAF eI 1A
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g

£ 14 AATE FEE A2 PPPI FAA ok o) B (e]A)
EREE R
w2
= . p for
% S E G4 o Ty Trend
A A &E 3 345 127 104
Model 1 1 [Referencel] 1.11(0.69-1.79) 2.77(1.62-4.75) .001
Model 2 1 [Referencel] 0.65(0.37-1.14) 0.81(0.43-1.56) 315
Model 3 1 [Referencel] 0.64(0.35-1.18) 0.85(0.42-1.72) 352
Model 4 1 [Referencel] 0.64(0.35-1.18) 0.86(0.42-1.76) .348
AAZE F3t 438 136 74
Model 1 1 [Referencel] 1.59(1.00-2.51) 2.37(1.33-4.24) .009
Model 2 1 [Referencel] 0.86(0.51-1.47) 0.79(0.43-1.46) 721
Model 3 1 [Referencel] 0.92(0.53-1.59) 0.77(0.37-1.60) 778
Model 4 1 [Referencel] 0.93(0.54-1.60) 0.77(0.37-1.61) 788
AAgE T 427 117 60
Model 1 1 [Referencel] 1.97(1.13-3.45) 9.75(5.18-18.34) .000
Model 2 1 [Referencel] 0.98(0.55-1.74) 2.29(1.18-4.42) .034
Model 3 1 [Referencel] 0.83(0.44-1.58) 1.73(0.81-3.69) 194
Model 4 1 [Referencel] 0.84(0.44-1.59) 1.74(0.81-3.76) 193
AAEdE 3 354 85 41
Model 1 1 [Referencel] 1.60(0.76-3.34) 3.38(1.45-7.85) .017
Model 2 1 [Referencel] 1.29(0.49-3.39) 2.22(0.66-7.49) 423
Model 3 1 [Referencel] 1.29(0.48-3.49) 2.24(0.63-7.97) 456
Model 4 1 [Referencel] 1.32(0.49-3.57) 2.14(0.58-7.91) 510
Model 1: 24 ¢l
Model 2: 93, 8l 17
4

Model 3:
Model 4:

Agge, AASE

AEg, AALE
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= ABSTRACT =

The Correlation between Blood Glucose Control
and Number of Tooth Loss

according to Physical Activity Levels

. Utilizing the 2014 Korea National Health and Nutrition

Examination Survey

Jihyang Lim
Graduate School of
Public Health

Yonsei University

(Directed by Professor Heejin Kimm, M.D., Ph.D.)

Research Background: According to various epidemiological studies, diabetes is
known as a risk factor of severe periodontal diseases, and it is reported that
diabetic patients have a high prevalence of periodontal diseases and high number
of tooth loss.

Since tooth loss can issue various problems such as degradation of chewing and
speaking abilities, as well as nutrient imbalance, preventing and treating diabetes

by controlling blood glucose level is critical.
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Exercise therapy is effective in controlling blood glucose. Since physical activities

reduce blood glucose, improve insulin sensitivity, and enhance glucose tolerance, it
prevents onset of complications caused by diabetes.
Although there are studies that physical activities are effective in controlling blood
glucose level of diabetic patients and that periodontal diseases are improved by
controlling the blood glucose level, it was difficult to find studies on relationship
between physical activities, diabetes, and the number of tooth loss.

Therefore, this study is to research the relationship between diabetes and the

number of tooth loss according to physical activity levels.

Research Subjects and Methods: This study utilized the data from the Korea
National Health and Nutrition Examination Survey VI, second year (2014), and
excluded 2,264 subjects who were under 30 years of age to select 5,286 subjects
who were 30 years of age or older; then it analyzed the data by dividing the
study subjects into two groups: one group with tooth loss of below 5 and another
group with 5 tooth loss or more. Among them, 463 were excluded for missing
factors of physical activities, 461 for missing factors of diabetes, and 361 for
missing factors of confusion variables, bringing the final number of research
subjects selected to 4,001.

In order to determine the relationship between diabetes and number of tooth loss
depending on physical activity levels, this study did not revise any values in
Model 1, revised gender and age in Model 2, and additionally revised education
level, income level, marriage status, status of economic participation, smoking,
drinking, body mass index, and status of chronic diseases in Model 3. In Model 4,
this study conducted Multiple Logistic Analysis by correcting the Model 3 with

status of dental inspections in less than a year.
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Research Results: In Model 1, there was statistical significance on the
relationship between blood glucose control and the number of tooth loss in every
physical activity level with exception to the group of men in below average
physical activity level group.

For all subjects, compared to subjects in normal blood glucose control group
within 'above average physical activity level’ group, subjects with diabetes had
176 times higher odds ratio (95% Confidence Interval, CI: 1.00-3.10) of having 5
or more tooth loss in Model 2 which had corrections for gender and age.
However, this significance disappeared in Model 3.

The subjects in the ‘excellent physical activity level group with diabetes also
displayed higher odds ratio of having tooth loss of 5 or more compared to those
with normal blood glucose control.

Subjects with diabetes had 4.49 times the odds ratio (95% CI: 2.72-7.41) of having
5 or more tooth loss in Model 1, 2.33 times (95% CI: 1.28-4.25) in Model 2, 2.25
times (95% CI. 1.17-4.32) in Model 3, and 2.25 times (95% CI: 1.17-4.33) in Model
4,

In males with impaired fasting glucose in the 'poor physical activity level’ group,
the odds ratio of having 5 or more tooth loss was 1.12 times (95% CI: 1.10-4.07)
in Model 2, 251 times (95% CI: 1.21-5.22) in Model 3, and 2.61 time (95% CI
1.25-5.44) in Model 4. Subjects with diabetes in the ’excellent physical activity
level’ group displayed high odds ratio of having 5 or more tooth loss at 2.24
times (95% CI: 1.12-4.47) in Model 2, but this significance disappeared in Model 3.
The female subjects with diabetes in the 'above average physical activity level’
group displayed high odds ratio of having 5 or more tooth loss at 2.29 times (95%
CI 1.18-4.42), but this significance also disappeared in Model 3.

Conclusion: Subjects with impaired fasting glucose and diabetes displayed
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partially increased odds ratio of having 5 or more tooth loss compared to those
with normal blood glucose control, and there was significant difference depending
on physical activity level.

This study is significant in that it researched into the relationship between blood
glucose control and the number of tooth loss based on physical activity level.
Henceforward, follow-up research that takes into consideration the various factors
related to physical activity, blood glucose control, and number of tooth loss is
needed, as well as applying the above information for the research on the role of
physical activity in efforts to improve oral health including the reduction of

number of tooth loss.

Keywords: Physical Activity Level, Blood Glucose Control, The Number of Tooth
Loss, Global Physical Activity Questionnaire (GPAQ)
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