i
%Il

397

I M B g R R D2 A 28

fo& FOF
FrE A KA R R R A BT PR
BB THiRYE ¥

Epidemiologic Studies on Age - related Musculoskeletal Disorders

Kazutoshi NAKAMURA

Division of Preventive Medicine, Niigata University
Graduate School of Medical and Dental Sciences

E F

Mtk B SR ED T, GMEOHEEREER A ) 74+ -4 T 54 7R & i,
EFE - A EHORMMABIO N2 5 & REERBRICE T 5 REEFEDO—DOTHS. ART
13, EEB KOREFEEOT &> TEABHEBIETH £ 0 & Uit E 8 sk 8oy
R, T bbbl R — MF%E, MRk — VIR, AL 2T A0 ARER, ERABREE 2
h- MFROFELRREMR T 5. &/, BEETHOMN Lok — MFROKE & HET5.
GRAZ, MEMMEEE) SRS A TAHEGEHERCRBANE 2 S0 - Ui AR TR 2 B L 7
MFRAIT, ZORRICETO 2R E S A HEE L 72w,

F—T7— KU, MmtEEB)sRE, BERE, 25— MR, PHIEZ

i3 U &I

HAOS#LIZE L <, 2011 F0 65 &L EA
I3 233 %IELY, 20O &S BRRT, B
ESHEBHER LA T IEMENRHEL T
3. 2000 -1 AR B A HEIT S Tk, B
Fr R HE LI 2000 £ 218 T A 5 2011 i
12508 TAL 2L BEicmU 7= V. mgbiEES)

HRESENEOTEEFERTH 5. BT - A
& BRI E AN HORE D 21.1 % % %, Rl
RO 215 %IZIUECT 5 V. s E e E e R
DT BHBESLHEEEOAREIEL, 20
W A2 BT 5EIIW 4700 FAISET S &0
S DB D, ZO X I ESFERD
THild, E#EOHEEESE (ADL) oA Y
F4—*7547 (QOL) #tk &4z, K - 5

Reprint requests to: Kazutoshi NAKAMURA
Division of Preventive Medicine Niigata University
Graduate School of Medical and Dental Sciences

1 - 757 Asahimachi - dori Chuo - ku,

Niigata 951 - 8510 Japan

BURIEEKRSE © T951-8510 & de[X ERT 3 1 - 757

OB R PR R R 4 A BT A RIREE P r B
HhoAE A A



398 FBR P RMEE H127% #8885 FR254F (2013) 8 A

FHFOMMIEIOE 6 & 5B ORIEERFRGE
LB 3REBAREO—-DEFZ 5.

FHHL B INE Tk ESRERD S 554
MIEB K ORHBIENEITO PR A 217
W, BHEBAEICEET 5 2 3 DK TEDLMT
B ROBME 4 2004 FISAELETHEL 222
Z I TR, ThBRIZIT A o 20T R R
DREE & BUEIT R OMIC DN TR B

O R — MR

Blio s — MO BN, BHEMRE THOB
HA L RELHB L EOEFREROBES LY
BI5 A3 BEBWTAILTh-7-. HIER
REHT  (BLHTS L me X BB X ) TR D 55 ~
TARDZEENR E LT, 2005 4F12 2k — b
BROR—=2 74 Y HEET - 7. HRFEHO LS
{ER 1,310 A1, 674 ADSATTIZBINL 7=, B
e L CEME - KRS0 BEERE, MER
&, SRR AEEIT - 7.

N—Z 74 VREOWTH 7 — 5 BIcky, B
B o IiH 25 - hydroxyvitamin D (25[0H]D,
AADE 2 IV DL NLDOIEE) RBE &Y
BEELICHRAZEDHBERALH, BOEBEE
135 728 12i2MF 25 (OH) D A> 70nmol/L
THHZENLEEFL VW EEZGNLY. VY
LB L BEEOAE LBEMN IR TE »
STz, LALAaRBS, KA 488 (417mg/
H) OBTIEERN -7 —-0EFBIZEL, AL
Y LERERABEICEREAS A TWA I LN
IR X 7D,

2010 Rz fr e bh 7z 5 EBEFEE TIE~N -
A5 4 VEBLHBEDO T P2 - L TIRZEREMN
frons:. WnMsrER e Bxy, i 25(0H)D
BEOEOHFCHR%OFEK F2ARl &hs &
WIRBUI X FE e -720. €4 IV DITE
DB EETIEH 55, HRGOFEK T4
FIT 53R IIETELEWEELI N, £ /-,
SREHOBREECH AR 2 2B ARG
L7z ?, GikiGE) & (3 & RBIZ 2T TR L 72
R, BWOSFARESHENS OB CHR%aNE

BEOETAIE X5 &0 {RBUIEEH I Ik
ol —7, REBIOREELLEDPEE (3-5
METs) DG EESFFMABRNHTETROL
T - BB ABETI L0 TRAORERL B
bz, AT - BERENET ORI, HHRED
BWEEBEEE S £ OB REROENIZ X
5DhE Lhkin,

MOk — MR

A2 A — P PO B, BHBRESRITR
FICBET A RFLHEE S EOEREEER £ #
452 & Th o7 FREABET (BARAR
X)) fEEO 69 Lol sdg e LT,
2003 2K - MFEON—Z 54 VRAEET
5728 WNREHHD 773 ABTEIZSML, KE¥
BREL LU THBEEERE, MERE, SHRKEE
BREAT 7. "N—254 VEAZD 6 ERBICE
O3B R (URE B KUEHEORIT) O
HORREE B § D ERPRAS TG % 2 32 DR AR
SHEAEL -

6 M 51 thE T (FiliE 19 15, LBk 8
H, KBEF 78, THEE3MH, FHMH 144 RE
L7, SkEorsh 25 (OH) D BE L FiF R
HEORBIZOWTHM L8R, 25 (OH) D
B> 7Ilnmol/L O THBIZBINRE ) 278
Ko7 (RDY. 2025 (OH) DOH v b
7 7lnmol/L &, Bk — PR TH S
HFEFLWEZ IV D LRATH B> 70nmol/L &
ZIFRICTH 5. ZhE TCOAAOMA 25 (OH)
D EEIZ>50nmol/L THBZ EALE L WWEH
AONTE AN, FHBERETHOZDIZIZ &
DEBVWELIVDLRLAEFTALNERD D
NE Lhki,

va Iy DESAOMAINA X2 - —Tid, C-
reactive protein (CRP) D E W (> 0.25mg/L)
THEFWY AP ERIZIEWI L (HY 22
RR = 23,95 %{SHEX[E 1.1 — 46) #RHE LW,
CRP BEIEE MM ORED ) 22 BHTHBZ Z L
HELHSN TSN, HRH#ICE BREL 54
TWBAREMARE X N, £, hDSE6DED



Hokd o iR E) SR B O R 399

Adjusted relative risk

<48 4858 5970 71
(1stQ) (2nd Q) (3rd Q) (4thQ)

25(OH)D concentration (nmol/L)
1 1" 25- hydroxyvitamin D (25[OHID) ¥RIE % 4 S0 50T 22 BEG DA 54

EMEIRAEMEN ) 22 (X095 %EHEIXM). 25 (OH) D>71 nmol/L
BOY 22 R EEO.

0.01

—H—Placebo
0- —4—Ca 250 mg/d
—8— Ca 500 mg/d

-0.014
-0.02 +

-0.03 1

Spinal BMD (g/cm?)

-0.04 -

-0.05-

-

0 1 2
Time (years)

2 ERFMASTIZRIT S 3B (F L 4 500mg/ HEHME, Hrsya
250mg/ B HIUEE, 77 € KRR BOEREERE O FRO .
A L 500mg/ HITIMBED 2 EBIOREER TR T 7 L AP LML THE
IZ& < (P=0.010), AL~ 4 250mg/HHMBEO K FRIZEVER (P = 0.078)
12 7=,



400 RERESHE B127% HF85 TH254 (2013) 8 H

FIETH 2HELFIELREVHTHRIZETTOY
AOHENENSTEF Y R EF- 1D,

N—=Z 74 VFAED 6 £1%D 2009 F12iE~X—
254 VRABELERKO IO P 2 - L TEEERE
AiTbhh, 389 ABRBNLZ, BEERTORE
) Z2ERE UCHERD MR TLT I VK
LU RWIEEN-A, Ifid 25 (OH) D BRE
BLUOANY D LBREIZEFEEKTOBERER
ELTRIEhE, 5721,

AN I L AR

B ok — MR, MR- MMFETIR,
IVDORICHTIEMEN R E N, A
i AEREUC & 5 BB R S e »
7. HEAD ALY 7 AEEEBEE X OB
EREFLERBILE 2 —RBZDF—viZkiT5
IEFVABRRT G THEI L EI/EL B W,
ZOHEEO DX, BEMEIIBOCTHEAOIL
VY LEREE T AREE TRl TE AW D L
Eiohi, Z2ZTEZELE, BATY®H TS S
Y RERWZ AN T LARD T v & LALHBER
B (HLL ARCT) #4F-7: 9. #HiBEAIC
£2r50 ~ 15 BORMET V7 4 7 450 ADOWH
BT, 450 AF 1) H ALY 4 500mg/H 0
B, 2) AT 250mg/HITME, 3) 7o+
RRE, OWTHIDORIZT v & LIZEH D, &
AFSER 4 2 FRIKSTRAL T& 6 57, T8
IV FFEA Y FREMD L OKREESEEED
2EBMOEANTH - 7z, ERERII B L UER)
S (®2) 20T, ALY 4 500mg/
HEO#O 2 FHOBMHEFEEK TIET 7 ¥R
IZH L THERINE 720, KEBETEEEE
OFEIZ3HTHBEEIR OG5/ 2O
ALy L RCTIZE D HARABSEHR LIS
B H Ty A ERE B SR T 2 WHIT 5 2
EEVIDTHOMZI L OAANENGE L7-fth
DREE D F— PIFZEIC BT HIL Y 7 AREH
NEMEEITD ) A2 4 FRIC LA I Z L H#H
HEXRTHED O, Hus s AFAEHFITO
JRAZETIZHESTH B ZEBRREERD,

RERAREET IR — MR

ZZETHVYLTAE T HIBERE MR EL
W RICOWTRREDR, IO 4 ) 27 i
ERABETHSE. ZICREBEHELV TR 78
BERADE NSRRI BT 2B I8 b
HRIZDWTH RS, FBEEABIES GRS
ISP 3 201 DEABHIERD S B, #BEIZS
MU 72 142 ER D B AEH 8905 AxFRENZR &
L7z, 2007 124 Ao R— 2 5 4 v ERHEL T
W, ZO% 1EMIZE T 2BITRE L L OBHH
AT - 721718 EPRAR s 28T 286 RO
BITHAREL, 2055 REEAEMEEITIE 112
Feme o7z, ZERBNET > -HR, K
REEER S e T E A ) X 2 BRI, DEERE
gt (ADL) L ~L A3 phfyEyy (BRICHTL
TWhiw) Z&, BBAYEND S Z &, KixkE (<
40kg), MUASHEDOBIEETH D 1920 M5 & Ek
ML) 22 BRE LUTCERS AL 7.
AP ERIC BN & A A K R SR i D )
Z0EHRATH B Z L I3FH LN, BRIAEE
OHEMTIIY - FMUNOBRMSEE L LS L
AR E N7z, EA-RFRARLED ADL L ~L
NEDOHDOSECOMMEL THIERE 55 2 & & #
5L 20, ADL 2 hEa¥ AJE# O BB fE# & L
TEETHHILERL Aak— FiFEIZK
DIERAEEGE 2B 5 KRR ERETo Y
Ao BRERHETE, FEMARIIEDW2E
NI RN RER BT PRI R T R 4 HREL L.

HEak— NFE

INE Tt » TE - BHRAE S X OB HRIE
WEHOIHIZFMEERRTEZ. Thr 5D
ML, D) EHBENETO R TPHICHET
5%, ADITEFVALRAOENHELITS
Zek,2) &0 OO FELMEEEEER
THHEEHBEERERLENSIREO i+ Hi L
LEWIRETIZETHB. T TEESIIHE
B4t ERE RS NI B TNE M E SR B O B
- OB{EERERHT 3 BE D R - MR AR



HoAt L g YEEE SR RO ERT R 401

L7 FAENSIE, N EREEN 3TN, 3
ZbHHF L, B, EEHMO 40~ 74 O
2R 31,559 ATH -7z 2011, 2012 FFiZHRER
OREZELFHACEERER—-27 4 VRERT
5. 20134E3ATR—-ZA54 YVHAEARKRTL,
143713 AFE~NOBMIZFEBL, 2D 55 8572
A5 EREEEL. AFRTELY2I/DO
mgtE g Z s - AEEER TR A MRS
BZELHWND—DTHB1®, X—2F74 /i
BT 51 25(0H)D ORIEZE TR 7. FEE
Ty FHRA v ME, BRBENRTT, EREBE
iE, FREME, BA#ZETHD, BIRMT Y ¥R
4V FEMA, ORE, BRILERS, FEREEE
TH 5. FHEFOUBIZE L T, EBRET
» 5 AR E O, EBORERETH
2 FEE L RAT R, LA 2Rk, $E IR
PR EWERE, & rhRRly, TR,
2 KB ARE, =23 LEEARIZ V=9 o,
St r ) =y 2 OH %85, 7r2—-7 v
THEIIRE20F2TPEL TS, fEa5k—
FFEDR—2 54 VREEICE T AR -
BIZLLTOEB D TH S | HBE - 1 EIR{E AT,
L, BN, SRR, # LirE TR Z,
¥ _Ligambe, IRETRET, A _Lad &mbe, SR
b, FHHREE, LACEM ST, EARERE, sl
o) Zy 7, REERE, WA, 7 XER,
EL6AR 2 Y =y o, EERERE, FEENBIERE,
ERENEVNERHRRE, (K2 VU = v o, BRI,
EHERE, giARERE, $HikER (BBAh), BEE
b, BB RT, PIREERE, AMEER, TERA R
BT Y 4 —, BERFZTPHHES, FBET®H
ElErges, R EEEEG S, a2ty
— - X4 T, BRI BAETZRAT. A
Fask— P FEO M MO TE 2 s XUk —
LR—U B R X R0,

] £
FHE B JORREIZEE D17 %5 - 7= EEB 3%

BOTHIEEMEDORR L BET > T 5%
DWTHEEE L 7. B ¥ 3V DB HEE SRR

Tz &0 - EHHEEROTHHRAMFI N
SR B ok — F B A DS s B E)
WEBOTPHEFHMALERIETHL. 20
B, E@Ema s HICAREERPENES 3D
A R TR A B L 2R AT, 20
BERITHE D - R R (R TR B & HEEE L 7=\,

Eo
ARRO—E B Ead— MR EHEAEEY
R & Ol & =i 7.

2 EZ XM

1) BAER @S | ERAEOER 2012/2013.
S @R 2, T, 2012,

2) BREE=, S, AR, N W, AAE

W oaEF 4 TPy Fu—4A HARRK 69:

1323 - 1331, 2011.

At IR BHEEIED THIEFNZR: fikk{iE

Bov s 3y DIKTREIZ2WT. HBEZEH

a6 118: 501 - 506, 2004.

4) Nakamura K, Tsugawa N, Saito T, Ishikawa M,
Tsuchiya Y, Hyodo K, Maruyama K, Oshiki R,
Kobayashi R, Nashimoto M, Yoshihara A, Ozaki
R, Okano T and Yamamoto M: Vitamin D status,
bone mass, and bone metabolism in home -

w
~—

dwelling postmenopausal Japanese women:
Yokogoshi Study. Bone 42: 271 - 277, 2008.

5) Nakamura K, Saito T, Yoshihara A, Ishikawa M,
Tsuchiya Y, Oshiki R, Kobayashi R, Maruyama K,
Hyodo K, Nashimoto M, Tsugawa N, Okano T,
Oyama M and Yamamoto M: Low calcium intake
is associated with increased bone resorption in
postmenopausal Japanese women: Yokogoshi
Study. Public Health Nutr 12: 2366 - 2370, 2009.

6) Kitamura K, Nakamura K, Kobayashi R, Oshiki
R, Saito T, Nishiwaki T, Iwasaki M and Yoshihara
A: High serum 25 - hydroxyvitamin D levels do
not retard postmenopausal bone loss in Japanese
women: the Yokogoshi Study. Arch Osteoporos.
DOI 10.1007/s11657 - 013 - 0153 - 0. (in press)

7) Kitamura K, Nakamura K, Kobayashi R, Oshiki
R, Saito T, Oyama M, Takahashi S, Nishiwaki T,



402

8)

10)

11

~—

12)

13)

14)

WBERFSME F121%
Iwasaki M and Yoshihara A: Physical activity and
5 - year changes in physical performance tests
and bone mineral density in postmenopausal
women: the Yokogoshi Study. Maturitas 70:
80-84, 2011.

Nakamura K, Saito T, Nishiwaki T, Ueno K,
Nashimoto M, Okuda Y, Tsuchiya Y, Oshiki R,
Muto K and Yamamoto M: Correlations between
bone mineral density and demographic, lifestyle,
and biochemical parameters in community
dwelling Japanese women 69 years of age and
over. Osteoporos Int 17: 1202 - 1207, 2006.
Nakamura K, Saito T, Oyama M, Oshiki R,
Kobayashi R, Nishiwaki T, Nashimoto M and
Tsuchiya Y: Vitamin D sufficiency is associated
with low incidence of limb and vertebral fractures
in community - dwelling elderly Japanese
women: the Muramatsu Study. Osteoporos Int
22:97 - 103, 2011.

Nakamura K: Vitamin D and prevention of osteo -
porosis: Japanese perspective. Environ Health
Prev Med 11: 271 - 276, 2006.

Nakamura K, Saito T, Kobayashi R, Oshiki R,
Oyama M, Nishiwaki T, Nashimoto M and
Tsuchiya Y: C - reactive protein predicts incident
fracture in community - dwelling elderly Japanese
women: the Muramatsu Study. Osteoporos Int 22:
2145 - 2150, 2011.

Nakamura K, Oshiki R, Kobayashi R, Oyama M,
Saito T, Nishiwaki T, Nashimoto M and Tsuchiya
Y: Postural sway velocity predicts osteoporotic
fracture in community - dwelling elderly Japanese
women: the Muramatsu Study. Age Ageing 40:
132 -135, 2011.

Nakamura K, Oyama M, Saito T, Oshiki R,
Kobayashi R, Nishiwaki T, Nashimoto M and
Tsuchiya Y: Nutritional and biochemical parame -
ters associated with six - year change in bone
mineral density in community - dwelling Japanese
women aged 69 years and older: the Muramatsu
Study. Nutrition 28: 357 - 361, 2012.

HEEE, KEEE, LREVE vaRT, Bl
HE, TR, PR BRADHIL Y
LENEFEL L UHITICET 28E | RER

H8T

15)

16)

17)

18)

19)

20)

21)

22)

23)

ik 25 - (2013) 8 A

L ¥ 1 —, FiREFSHELE 123: 245252, 2009.
Nakamura K, Saito T, Kobayashi R, Oshiki R,
Kitamura K, Oyama M, Narisawa S, Nashimoto
M, Takahashi S and Takachi R: Effect of
low - dose calcium supplements on bone loss in
perimenopausal and postmenopausal Asian
women: a randomized controlled trial. ] Bone
Miner Res 27: 2264 - 2270, 2012.

Nakamura K, Kurahashi N, Ishihara J, Inoue M
and Tsugane S for the Japan Public Health
Centre - based Prospective Study Group:
Calcium intake and the 10 - year incidence of
self - reported vertebral fractures in women and
men: the Japan Public Health Centre - based
Prospective Study. Br J Nutr 101: 285 - 294, 2009.
AT, SEEN R ENOE AT EENLNE
RCB T 3 EITORENR. B EXFRIENR
FRAVFRFHL S - BEEF 2, 08, 2009.
Nakamura K, Oyama M, Takahashi S, Yoshizawa
Y, Kobayashi R, Oshiki R, Saito T and Tsuchiya
Y: Fracture incidence in nursing homes in Japan.
Osteoporos Int 21: 797 - 803, 2010.

Nakamura K, Takahashi S, Oyama M, Nashimoto
M, Saito T, Tsuchiya Y, Yoshizawa Y and
Yamamoto M: Incidence and risk factors associa -
ted with hip fracture in institutionalised elderly
people in Japan. Age Ageing 38: 478 - 482, 2009.
Nakamura K, Takahashi S, Oyama M, Oshiki R,
Kobayashi R, Saito T, Yoshizawa Y and Tsuchiya
Y: Prior non - hip limb fracture predicts subse -
quent hip fracture in institutionalized elderly peo -
ple. Osteoporos Int 21: 1411 - 1416, 2010.
Nakazawa A, Nakamura K, Kitamura K and
Yoshizawa Y: Association between activities of
daily living and mortality among institutionalized
elderly adults in Japan. J Epidemiol 22: 501 - 507,
2012.

AT FIRL, R XA, A AR, AN T
IVEREE, JIARE T, 4 ARME T, Ll B
MEagx—bFEIZONT. HIEEEAMSH
740 5:2-5, 2011.
LT - FREE  HTTR T Y 2o b
http://www.med.niigata - u.ac.jp/hyg/murakami/
index.html.




