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BERUYNEYTF—>a L EEEREES

HEHER LT RE D RHlER™

It A T A

& C &I

BEETSLEBEL, BEmEORZ AERKE, BED
BLRIAENKRERHEMELLCETET 70X
Ty 7INTWE, FEHHIEEOFEEDODI, &
BEEGPEMT LI EPbhbnEBEAREICEST
LASBHREER STV, bitb L BRERERS
BN ERRNIEASNIERL Y, NETFHO
wHERE - BfcBEREERAAERmETDHL
L ONETFIHEEEE LTI BT, BRARRE
e 7F¥BBThs L E2HARPRELCE . i
FHEIF A RLER B R RIC LI BB O A
FE L BEBEOHAETTH 5. FARIIAEMBEOY
v — NREE, BAESEHB X A1) R 7 OEERR
RENTHLDOTHS.

MNEELUHE

1. HETax 7 FOER

bhbhDIT->TCERLRAERIZI DDy =7 b»
575,

I. BABKREEARIESNT - BB AL EEI
3 B EEIEE O AFE (FEL 15-17 )
TR | HRBRERIRFE B FET 5 iR,
Bk 79 B, ZofE 315, YA 77759 KK

IL ERE 17-18 EEEEF BRI ERE S (BRF

Key words: Performance test, Feasibility, Fall preven-
tion, Step-climbing test, One-leg balance

Tz At

* Assessment of musculoskeletal instability

THrEER A8l Kiyoshi Kita, Hideyuki Shinmura: Kita Ortho-
paedic Clinic

tgERRgE LRl Yukitoshi Hanashi: Hanashi Orthopaedic
Clinic

SEFEEAERESREER AR, Misac Urakado:
Naruo Orthopaedic Hospital

TR A ke REBIRIER. Sadanobu Kira: Kira
Orthopaedic Clinic

WP B SRAM

BI¥RAETRELE Db L TIToREEY A7 OHRE
ME HATEMESTROBERESNE, BHE83
B, ZtE 99 B CREH 49 B), FEXIFEHS 70.8£8.0 5K
11 5k 16-18 EEEAFERIEMAERMBI & TE
BEEBRSEETERMRBATIRSER) 7oA
HRERE

IR L UOE, #HRE L UCEEROERANEZ
BT, Aot 147 B, IEHR 75.916.5 1%

2. #AET X b (performance test)

1) BERR A A SRS | ORI E ORI FHE T A
NI HECHIE 21T 7z

2) Timed up & go(TUG) : Podsiadlo &?id M
FEAVWTLEY, bhbhizBERVSRTWAR
BFERW:.

BALERE | EBHE BES)YD 1 DOREERBET
H% 40 cm BABHEBES 10 cm KA 40 cm F TITWY,
boltbELABTELBER2ER L. &{THRD
BEX0cm L, FERICMh 22 X5 8EL
TG E AR E L.

3. Pri—RE

1) MWD HAE ENEREBohsBE G
HEBIUFBNESHEOBEAEELE, NEE B
*x 1 EHOEAERKE L. BRoERER, BT
2, HiE, Kb UL 372 oMo R gl
228 RKEBELLLBZOMOBEDC L 2
ZZEREERV. i, BVYUBETHFORESRE
S & BEREIEBRA L 720,

2) SCFEE . BT Euro QOL 2H&EL, %8
BOT—5 RFEHLI.

4. HREHLIE
7 v — hREOFEE MO ¥ REET
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CEEE

Cosec. e

CERM Tr—l& g,

sec

sec 99 o do7. 120 —=

Y mas
: cm

EQSD

' gEE

48 9.6

S IV

a " N=147

1 iR & BT

ofz. MY R 77 uAREBERL, x*REERITW
BHUE. BREBIUREER2X27ulxRE2EVE
U7, FPEMEOZIENBOEPRERBILI t KR
ER{ToT:. FERBEIOFEEDEDKE I IF Kruskal
Wallis BR5E 21T o7z, #xEEE LT X M EIOHERER
#i3 Pearson OFHEBRECE ATz, BERARERES & B
a Rk - OfEEIZ Spearman OIEAFEREZ BV, B
HERBOBEREDORERIZ Kappa 302 AV, &E
KizidE 1 EFOEREK - A-1FL Lk,

& R

1. FBHEEINRERR

AR ESEOBMZBOM SR (Fay 2y M)
TfTo-RAEER P 1125 d. FEEIER & Euro
QOL i3fmih & & L T\ 3. TUG 3 e &
HICWHET 203, S0REEE 5 LEBEERNE-ED
LTw3, BREREFRET LAV MR R S
T ORRBESTHEZ>TWBEY, EEAXSE
EERAMLTWE I ENad 5. BEIEEEBOY
WiEERT(K1).

2. 74— MREMOMEBAR(ToY 2 b HID

HAFEEMOHEMBEERE L REL, BRE 5%
TOLOEEBRTRT (T p=0.05). &EIXEIE,
BE), LEROLRELBACTREMEEL T %,
Euro QOL 3 RTCOEE MRS, —7F, &
AP & B E ORI IZAERIB R 072 (K 2).

3. 7ria—MRELEFEOFE(TaC 2 b )

EEEHEOHEEFENEL EuroQOL D 120
HETHh I3 EROAE*EARROBFET 2H ST
EFIFER 1IIRT. BIHS J1LIZHHEEIMETL,
LERDEFIZWL 6 PENE L 5 LERERROES
NELIHEIMLTWB I L8Shs. 2hoDIl ek
5, BEENEELT IR OBRENEET 5
bor#EHaNS (E.

4. Por—rRELHBET AN (OS2 H 1D

EESREOHEEFEENEVLEN L HES NS
BE OB DR DBV, J1 OFRE CRABEET
BELIETLTWS, &7, BENC WL & 0RES
EUBL, TTREBEIKEJETLTRS Z WS
5. EEEERETOBEA» S VEELEELT S &
TIIED»R D OBREINEET 2 D LfHISh D (R
2).

5. MARTREBERR (v z o + D)

BANTEELREIEL-EHEOREL A S &,
TUG tEHERABETHEEBETIIZL, FRRA R
FIMETLTWS Db, Ficai~iz ADL (activities
of daily living) i2\> { 5 pEERE U ERF I,
FEGH 11 B & BN D v ABESI R IzhTwie. ¢
bbb, BAREFEEEEL TV EREOEEREE
BEXERIMTEY, KREESEETFHCERT
ATREME 2 WIEE-> T\ 5 (H 3).
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®1 7rr—MRAELER

EE
| SEREE

Al 05
Cmmm 47 |

%£2 74— FEE L Performance test

| 2()'.6”114.47
85120
33.9+95

208+125

6. AL BRBEET R POEB(TRP I b
II)
4 I EEE E RAEEET X D Pearson OFEBAREL
BT, TR EC»MEEE R

7. BEET X P ORBH HEM (oY s D
BHESEESEGLTLL BLBRETDH 5,
TUG 2 11 BBl Edin by, 3 WIkEAEFEED 30
cm TERLHTZ T AREPIEY, BEWNT B2
B UEREEEZER L. BabiAREmE oLk
G E Lizie), 40 cm BABRAER TSRV ERE
%< 30cm & L. BEZMEB L URBREEL bIKEA
LEKE 30 cm OENE L, BEEL LTHRELIER
RLTWA(ES3).

8. TREW/EEB(Favzs + I
Euro QOL TII&EHIZ 3 B (RER L, »wiodk
MiEH YD, FEHY) THEENDEY, WL orfiEd
DIRIES D D, MELL LRED Y O 2 RIERF
Ay, FEROFELOHMY A7 2EHL.
BENCRIESELC D L, TEEEZDVAZB 249
T, BAHPRENEC B &, FEEHMZ DY AT
147 ML w5, BEOREDES - TROFA
EREREORRIIRESHEEEZTHWHI LD
5 (B5).

9. MAFROBIERHEIBM (T s
FI)

A 8 B BB IBIRRTRE T H - 1o ERI O FRIR A

TR L NABROER L O 21To0z. £, B

IARERIEI D 15 WRFBTh -7z 361 BlOEREH B &,
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% el

— 200

anmati

2Aer—————

T 1»1ﬁ.9’¢41;.43’ 5136

. . 115i124 54341 o
TUG sec 13M57
BAHE “iem "281.'04_':19,3 2 261118 ‘ '

A 15.0+122

3 A L8R & Performance test

g
EMER

4 #=fE L Performance test

%3 #MA L Performance test

. e 5
CEMENA 091 0. 21
o 1sBXRE .
30cmBHE o
ne O 72 o.}6»9 o
CTUGH - @:51 059 ¢
. i o Né14;

AABIZEH 30D 1 BAAR, EEThLN15H
PRzt L:. himfREE, MABREE
b ISR THoT- L HE T2 L, FEWK S0%EE

AT D EBbhrolz(J6). Rz Tinneti 2534
Y27 BEOIEE L UTHI 5 ERA MRS AR 5 B
REEEL LT, BHEIE D 5BEKE wih»5BLLE,
FEIE b 5HELED 3BT 2 &, BRI R B
EREFBTH - 208, AABRKIIEAIE b 5HLE
DIEGIDEEL L2 LIz (F 4. BEMOLREA S
&, BEMCTPEOCERENDY, IhrdsH
PLEwtE LB SEBEENERL T3 2 L3 ah 5.

10. BERABLEAAAKR (02 M, 10D
BHAEREPENIIGETH I b, BERAR
BEAWEB L. Lo, BasREBRET X M IEfTh
CEET IV RAI2BHB s, FRTEL2IITZ
2 REERAREOM S I FAR 2 E LI (N=608). F/HE

(1]
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EBOEE

F B‘YDT'B&

: 14 7{3 .

— 365 —

”Q;quf
- 'P<0.01

l5 Tﬁt*ﬁﬁvx7

WSS 361
L\'d’nﬁ\lsﬂ‘u_t 33 '

| ERILSERE 0.9
: L\?‘ih-fJ\le’}‘Dl_t 0.394

TIWThAISHLLE

WRILSHRE |

\RISERE | 0.467
, L\fnb}lsﬂ‘ﬂ—t 0.241

%ﬁarm\m_mf.aﬁi ’p<o 03

6 Aﬁﬁ?ﬁ@ BHAR A BIRC SL R T & B fE

EH I EEREET 2 ERMCERTE 2 X5 UTO
10 EBpE sy L7z, 1 /ANED THREBFERETE S, 2!
RO FTEHMK S ABTE 2. 3 BROBEZA
Bl FBBRTE2. 4: 0o DRoEERARTES.
5B LY THIRIBRIBT-oTWw3. 6 ERE
BIXFET D, Fhid, BEHEVTWwS. 7 BRAERE
FTORHEZL-TIERIBIT> T3, 8 ERIZA
NS, EVLEESEEZ CIEES RV, 9 IR
FTVRPNBECEREPEERZEbETS. 10!
NY T 7Y —RoBRFETVEAVETS. D 10HE
HrBEAEREBROMEBEKBR LKL ICRY. Spearman

DOIBAAHEMREUE —0.73 L3 WHE 2R /. &EHE
OHEE YRR EEr 6 EEIKER L. ZOER

Lz 6B L BAERERE, &EEEE Euro 5D OB
27T, wihd Kruskal Wallis #RE T&H
BRECEEE®DY, BEL LU TEREVEHSL LWL

] 5

EREOEITEORE R, £EREETOAZS
T, BAY R 7 2EFCANTHEEOHILITH 5.
HOHEGERIBRE CIBENEL IREAVDHS. T
2 TEEISEM A A RS performance test B3RO
ThHVWSNB LS R0, BETIE IO perfor-
mance test IZ BT HAENROFFE LR L, B
Hol-BEELFEEZEVS I ENRD HN T (feasi-
bility)®.

bhbhOBEET 2 + DERIEBRIORSE L Gibbs”
50ak— PRABEOHKEEZH S WRT.

60-65 OB IEEDER 1 £ LT, ML Lbicd
WETLTWL »EAH TS, BRIRA IR IR AT
HERE» S BHICETL TV 39, HTHEE R
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BRETCETIZELLWI EBOME. Thbb, Hil
B OYSRE T\ 1 BERR S TR Y, RS
BRBHTHERENMELTWS I MBS0 5. BITEY
B 7z HERE BRI R I3 R H m i O #SRERE
BARME X T, STHEEIXATHIEERE OREERHE 1R
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=4 5BTE 3. Tinetti MEY

472,2006

RISTHELE

118

1owFhe |0

TEIsERRE | 164

mfsF Ll E

087

1 oFan | oss

| TmsmEs

SpearnaniNERBREL

ol () w0

METHE. —h, BHEABRIMEGE & &bic—k
WAERT L, BifiEERE» o RAERE & TRk < 7
HIfEds & L 08r B (ED8).

BHL BB RN T 22 L BEENE
WIRIF T, TRELERENCIRZ O 2BIIHE
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MEY | ROWEE | 2BETH
e
- EQ- om
5D ’ 0.78 —
0.72 0.66
N=285
anfEl
Ik
UINE
7 PEEBRRMGRE L&

12 Tabb, HREEMEEN PSR,
v 1=k HIE SR OBEENET b Bli» SIEETE, &EY
o = TLJE A7 DEVERBEOHEIMYAZCOHEL WL IL
\\ ’\ 2hm s (E ).
= S ® R

08 0 ) ZhoDERLY, ARPHEZBET AL
iy gEeTE H 0T (feasibility) 5 E L. REIRZH

Lt BRI ST O BIE b A OB & B Y S
e : BHTH L. TCRELAVLSLEERLP L
) F %) Performance test {3 Timed up & go 7 A T
o »0, BRERSHOMERY AZTE, LAKOREY

60-6 7074 7579 . 80-84 8589 90-

8 Performance test DERFRIZE L
Gibbs J et al.? J Am Geriatr Soc 1996; 44: 126-132

EThs I eBbhd. RIEABRERI IR
BRECEET 5 L% 2, bbb BERKELSF
NN 3N Ty A= AUR k- 3 R Rt SN
BEOBIErTHEcE L EELRELL:. BT
PR ERERE S L B Aa B R, Euro QOL kEREIRIED
Tl slbDOTHE. BEFEENIOET LD,
kA BRegES £ Euro QOL {HIZE L WIERE 2D
I ERHRLTWS. BER, FRYVZHVSL
SIHBEVRAIZBPRVEEO TSI EBTNS.

For— REAELLTHETE S, BEEORTRT
nEhEA LR L EurobD R TE 2.

) BEi% O BEEEEBEORESE LFEHPTRY,
BEREOFRZIAELHEAELTWDE I eBahrol.
3) HXEEREBARIES TT > LA AREORKE,
S AR RRR A AR R 28 5 RO Bl E B EL VY
FThhrOEHEEEN s WU ECHET L, b5
Wik, BRRAETBRRR A ML LS 15 BRmOREE L
EAWTNSO R BFE IR 15 B EicET 5L,
EAIERT 2 2 ool

FEOKRS R 52T RS- HAAEHEMSZO N, &
ARz b7 D % L OEREOFEICBIML TSI HAE
EBEARFEOEEFCEHLET.
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THMRBEBEIEND TR —2 A b
IFAN—bFEF 22—

—BIOBRRIET R

291 BEETRE OGO FRIR & A ¢ ROAD (Research on
Osteoarthritis Against Disability) #f4¢ *

Mmoo ¥ OEIR # N AREZT
M szt RN ET E s R
T L ®Ic FRICEEOREL S 2 5.

2 M B EIE (osteoarthritis, OA) 12, £EERDH
RO EAI % D, £ OERE OREE® L IEE
FRTVWAREBRTHI DS T, ERIZOA K
LT BE» OB EROREEZIT Thiwn. &
iz OA FEMNENA 28 U T, MoEEEERITD
ko, BHEBECHEEY v~ F i L OMmoERERE
BIHERTHHASHIZEBN T IS THS. TODWR
HizowTid, BRETF L L Th¥ENasoEREITE
HaxnTnwsEET Ml - 2FLv VDX =X A
CELTRIZEALBHIATHERE WL, Lzd-> T,
7 OIREEDSSHEREOE 2 H TRV O ERDNR
EThb. EEERPFEN - EERCFHES 55 -
e, BIEELBLEETHD. BRE-
FAERR ¥ OREWEFERE DL I N TR L.
Li=28- T, & LEHINZ P - hREL I I N
YLTH, FhErIETF AL THHET 2 A% E
By 7 — Y bFEELZVOBEIRTHS. OA K
B3 2 EHER - R TTREHIOMEE, v EOH

Key words: Osteoarthritis, Lumbar spondylosis, Epide-
miology

*Update of epidemiologic study of osteoarthritis: the ROAD
study

THEAYAYREZRMAN NS SRR ESREEYFE
BRI, Hiroshi Kawaguchi, Kozo Nakamura: Ortho-
paedic Surgery, Sensory and Motor System Medicine, Surgi-
cal Sciences, Graduate School of Medicine, The University
of Tokyo

tTEARFAEEEERPIES - 2 HEEEY ¥ —. Toru
Akune, Shigeyuki Muraki, Hiroyuki Oka, Noriko Yoshimu-
ra: 22nd Century Medical and Research Center, Graduate
School of Medicine, The University of Tokyo

bhbiid 2005 FEiz, OA DHFFAH =X LEA
o & B 22 TG - IERE OB R B L /- HIgHY
OA ¥&r9eatiE ROAD (Research on Osteoarthritis
Against Disability) 2837 L7z. ROAD Bft0&fE&
BRE1DOEBYTHS. 300V 7T —<Thd "I
I E &7/ AER2HEE U KBERR 7 — & ~—
A DL, TEBIR - EEN 2N - FHEEE O,
TATFEYENIRIC L 2 RIEA =X LD, %
A - BE LT, OA DREENSTFORE & IRRE
B EEEL TV A,

KRR T — & R— A DB

ROAD#HZEDHE 1 0 B, FFMLERERL 7
J LB EE L R ER R VEED OA R
BF—FR—AEBEL, IhEBuBEEENE
Wk DEFEIEERHEYL, N ABRFERCIVE
& BERTFYERTZILTHD. BEETEERR
EBOEX (R TTER = — 1), AIKILIR B R )RT (A

LS HSIRMER

ARENAFOREL

ERAEORIL
1 ROAD #HfFED£FE&
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0,
100(—A)

80 o Bt

6o L W Bt (EER)
BOA o[ -

20 R (HER)

0
100 -
80
60 -
BAOA
20
0
2 OA DHFRER(X## L KL>=2 2 i)

#a ks — ) B X OFILRAHET arEia s — »)
KBPDIZR—AT7A4 VAEEKTL, £304086/0>
B 50 LA b o> 2843 B (5B 1001 B, ZofE 1842 f :
FEIER 123 DWW R T/, Zhick 3
L, ERMEBEEE (B OA) 0 FRRIZ B M 44.6%,
M 66.0%, ZICTEEMEE BEHE OA) OB REIZ BN
82.6%, T 6TA%TH->7-(H2). 727°L, zhix X
#&_E o Kellgren Lawrence(KL) 7'v— R 2 Bl E 2%
EELLHDTHY, ZOFTERGECHRE LB
DhHHEZIIBETH- 1. TIhoEkHD OA S
FEREHET 5 &, B OA OBIERERIL 2400 F A,
BEBERII20 AN, BHOATREBERER
3500 AN, BESEHIZ 1020 A TH-7. BlEX
D, XIREDOA KDL ITEZRBERORE LY b i
EPIEBNHOD, BFLUSEREES bIFTIERWL
ZEMWRENI:. #ZTKL v — FOEREE LER
OER/EOEEE2R 2 £, B OA CIEERIEMHEEN
Ronsd, B OA CRIFFLTE» - BOA K
BOTHBKLZV—R2UEOBBOA v AHIZIE
<, KLZVv—F 3 LT hRERETFERS Z
Ebhhh, fEROKL2ELEEwS OA D2
WCERRERIT LT /R E 257202,

iz, BN 25— b0 50 B EDOER 1471 A
ERNRICBEIMEOBRS 2REI LI L 23, Lediah
AOHE, EE EVTY I 3M4E EEYEE>H
B OB AW OB WEE IZBEHRAR O M®ME
KL3 P B) ofslBAFTH Y, MbHE, HHEY
EDHBHIBC BRI O % BB (KL2 DL
B oBERFTH B L3bhr D, ERMEESED
ZOREN 2 2 ODREICE L 2 EBBEET L &
DIRIB & 79,

CORBET — I R— R BT T B Lk >TH)

— 979 —

(joint 's'paée'

mJSW
(minimum joint
space width)

TFA
(tibiofemoral
angle)

3 KOACAD /NZ X—%

T, REBMENLERINLIEHELRY /L7414 F
BEEMEAT S AIBE & It o 7. ROADIE DL %/ A
T, (RFEEETICRE L TRBDFERS DI
& % 2EHNEB OB 2T> T E RO & 13885
PI—REETLH0THS. BIE, ZOHET—7%
N—R2A T, BRERC &> TEEHBIEL 7
BRI B 2BRZEEGETOBRE, /87 A
WL o> TEBAML L BB e 81 2 BERTFOTEEREY
ToTW5.

EHE - RERLBHT - FHMEESE DR

tEoLSw, KLAEE L2487 T AVSET
ST OHES FB L OBERIC R D, EHRE
WrEE¥E < G R EEE L 1372 D 272w, ROAD 71
Va7 PTRERIFNFEREEREEL T, BOAD X
REG EOBROEEERE* BB CEHElcs 22
VB a— Y HERW Y X5 A KOACAD (knee OA
computer assisted diagnosis) ZBIFE L, 7D RIiFR
BEERHER LY. OB M X REG %
TYINT 4 NI ED /4 RERE, WHRORE,
THEIROMEHNE T & 2 5 S b 2 8T, W - SME
DOBAFZER D R/INERE (mJSW) 3 L UEE (JSA), KN
Bl FBERE (OPA) 8 X O KERIRBA (FTA) %2, H
BB RN T 2 ERET Y 7 b TH B (K)3).
ROAD 7 —# ~— 2 % KOACAD T L7: £ Z 2,
B b ARIBEEZBR 0P IMELSRE L & b 3V
BzrlL, BRERREEREEE2RE ot i
OISR BMELE N2 TFETH Y, BHEBECBT 3
BEEHED L > 12, B OA OFER LMD
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i, BEOBREOFRELFHOE E U THEDS D
HET LT LB ENS.

DFEYERIRETIC & B REE A H = X LDOAERA

¥ 9, BEFEREISABIh I 7RBWTE
OA DEBEFNVEIER LI & 2%, TENETRIC X
> T I8 W X8 a5 -4 > (COLL) Bt
OIRHIRE R B HR L REEE O EBIEZ %
ZERBEHLUEY. &5, WEMRBIEXRSMEET
Runx2 12 & » CKAE TH 3137 OB ERE
OWEHBEOEAIESFEIND Z L8 0AFKED
Bla&r b NI INTY. 72, carminerin 1
OA &Rl ¥ ORIEH T BT 2 GKILICE
BETHDIEMWRENED. —FH, #RFASaFY
)R FOTE = AMEIERAZALTOAD
FEEZTHT 5 2 LR E N WEHEOEXS
b 7R =Y R b, BHEREKEDERENFE{LOEBE
TRONBERTHD. KAKETH 513 ORI
BIZBWTH, BEDOAL =N b AOEREIH
LENRL o TRENELE T 370 icfifdoiEx
M 7RIV AR 2 b O LHEEINS. BE
PEEICEE L TIE OB AT RE 2 BIFIIE Tk EkE
WEBER I > THFHNEFBRICCT BN TE 3
2, EfioRH cCRIMERANRTE LI ELd
L ERLSEBOBERZITRboTLES EEZS
n% ( 4) 9),10).

—7F, #EKm o670 0A ~OBEENEFHINTET:
KIEME S F(PGES-1, TNF-e B X UIL-1) B L
T, EOXRE=7 AZBWTH OA DFRIE - HETH
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Association of Occupational Activity With
Radiographic Knee Osteoarthritis and Lumbar
Spondylosis in Elderly Patients of Population-
Based Cohorts: A Large-Scale Population-Based
Study

SHIGEYUKI MURAKI,* TORU AKUNE,! HIROYUKI OKA,* AKIHIKO MABUCHI," YOSHIO EN-YO,*
MUNEHITO YOSHIDA,? AKIHIKO SAIKA,? KOZO NAKAMURA,' HIROSHI KAWAGUCHI,' anp
NORIKO YOSHIMURA®

Objective. To investigate the risk of radiographic knee osteoarthritis (OA) and lumbar spondylosis associated with
occupational activity in elderly Japanese subjects using the large-scale population-based cohort of the Research on
Osteoarthritis Against Disability (ROAD) study.

Methods. From the baseline survey of the ROAD study, 1,471 participants age =50 years (531 men and 940 women) living
in mountainous and seacoast communities were analyzed. Information collected included a lifetime occupational history
and details of specific work place physical activities. Radiographic severity at the knee and lumbar spine was determined
by the Kellgren/Lawrence (K/L) grading system.

Results. The prevalence of K/L grade =2 knee OA and lumbar spondylosis among agricultural, forestry, and fishery
workers was significantly higher than among clerical workers and technical experts in the overall population. For
occupational activities, sitting on a chair had a significant inverse association with K/ grade =2 knee OA and lumbar
spondylosis. Standing, walking, climbing, and heavy lifting were associated with K/I. grade =2 knee OA, but were not
associated with K/L grade =2 lumbar spondylosis. Kneeling and squatting were associated with K/L grade =3 knee OA.
Conclusion. This cross-sectional study using a population-based cohort suggests that sitting on a chair is a significant
protective factor against both radiographic knee OA and lumbar spondylesis in Japanese subjects. An occupational
activity that includes heavy lifting appears to have a greater effect on knee OA than on lumbar spondylosis.

INTRODUCTION

Osteoarthritis (OA) and spondylosis, which cause cartilage
and disc degeneration and osteophyte formation at joints
in the extremities and spine, are major public health issues
causing chronic disability in the elderly in developed
countries (1—-6). Despite the urgent need for strategies to
prevent and treat these conditions, epidemiologic data on

OA and spondylosis are sparse. Established risk factors for
knee OA in whites include older age, female sex, evidence
of OA in other joints, obesity, and previous injury or
surgery of the knee (7-12). Evidence is accumulating in
whites that the disease is more common in people who
have performed heavy physical work (13-18), particularly
in those whose jobs have involved kneeling or squatting
(19-24). However, published work has tended to concen-
trate on the knee, and few studies have focused on risk
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factors for lumbar spondylosis associated with occupa-
tional activity (25-28). In addition, there have been no
large-scale population-based epidemiologic studies that
have simultaneously evaluated the risk of both knee OA
and lumbar spondylosis associated with occupational
activity in the same population. Furthermore, most epide-
miologic studies of OA and spondylosis associated with
occupation are limited in terms of the quality of the in-
formation collected about occupational exposure. Occupa-
tional histories are not always complete, and exposure has
often only been inferred from the subject’s job title (13—
18). To provide accurate data on the relationship of occu-
pational activities with knee OA and lumbar spondylosis,
collected information has to include a lifetime occupa-
tional history and details of specific work place physical
activities.

With the goal of establishing epidemiologic indexes to
evaluate clinical evidence for the development of disease-
modifying treatment, we set up a large-scale nationwide
OA cohort study called the Research on Osteoarthritis
Against Disability (ROAD) study in 2005. In the present
study, we used the data of participants living in mountain-
ous and seacoast communities to investigate the associa-
tion of job title and occupational activity with radio-
graphic knee OA and lumbar spondylosis.

PARTICIPANTS AND METHODS

Participants. The ROAD study is a nationwide prospec-
tive study for bone and joint diseases consisting of popu-
lation-based cohorts established in several communities in
Japan. Because the Miyama cohort has been profiled in
detail elsewhere (29), the characteristics of the partici-
pants are briefly summarized here. To date, we have cre-
ated a baseline database including clinical and genetic
information on 3,040 inhabitants (1,061 men and 1,979
women) ages 23-95 years (mean 70.6 years) who were
recruited from listings of resident registrations in 3 com-
munities. All participants provided written informed con-
sent, and the study was conducted with the approval of
ethical committees of the University of Tokyo and the
Tokyo Metropolitan Institute of Gerontology. Information
collected about job title and occupational activity in-
cluded a lifetime occupational history with details of 7
types of specific work place physical activities, including
sitting on a chair, kneeling, squatting, standing, walking,
climbing, and heavy lifting. Participants were asked
whether they engaged in the following activities: sitting on
a chair for =2 hours/day, kneeling for =1 hour/day, squat-
ting for =1 hour/day, standing for =2 hours/day, walking
=3 km/day, climbing up slopes or steps for =1 hour/day,
and lifting loads weighing =10 kg at least once a week.
Information on these activities was obtained for the prin-
cipal job, defined as the job at which the participant had
worked the longest. Anthropometric measurements in-
cluded height, weight, bilateral grip strength, and- body
mass index (BMI; weight [kg]/height [m?]). All participants
were interviewed regarding knee pain and low back pain
by asking them, “In the past 1 month, have you had knee
pain on most days lasting?” and “In the past 1 month, have

you had low back pain on most days lasting?” Participants
who answered yes were defined as having knee pain or
low back pain, respectively. From the baseline data of all
participants, the present study analyzed 1,471 participants
(531 men and 940 women) age =50 years living in moun-
tainous and seacoast cohorts.

Radiographic assessment. All participants had a radio-
graphic examination of both knees using anteroposterior
and lateral views with weight-bearing and foot map posi-
tioning, and an examination of the lumbar spine, includ-
ing intervertebral levels from L1-L2 to L5-S1 with antero-
posterior and lateral views. Knee and lumbar spine
radiographs were read without knowledge of participant
clinical status by a single well-experienced orthopedist
(SM) using the Kellgren/Lawrence (K/L) radiographic at-
las, and the severity was determined by K/L grading (30).
We defined knee OA and lumbar spondylosis as a K/L
grade =2 in at least one knee and in one intervertebral
level, respectively.

To evaluate the intracbserver variability of K/L grading,
100 randomly selected radiographs of the knee and the
lumbar spine were scored by the same observer more than
1 month after the first reading. One hundred other radio-
graphs were also scored by 2 experienced orthopedic sur-
geons (SM, HO) using the same atlas for interobserver
variability. The evaluated intra- and intervariability were
confirmed by the kappa analysis to be sufficient for assess-
ment (0.86 and 0.80 for knee OA, 0.84 and 0.76 for lumbar
spondylosis, respectively).

Statistical analysis. The differences of age and BMI be-
tween men and women were examined by the unpaired
t-test, To compare the prevalence of radiographic knee OA
and lumbar spondylosis beiween men and women, we
performed a logistic regression analysis after adjustment
for age and BMIL The percentage of each occupational
activity was compared between men and women by a
chi-square test. To determine risk factors for knee OA and
lumbar spondylosis with K/L grades =2 as well as K/L
grades =3, logistic regression analyses were used to esti-
mate the odds ratio (OR) and the associated 95% confi-
dence interval (95% CI) for variables such as job title and
occupational activities after adjustment for age and BMI
compared with K/L = 0 or 1 (for K/L grades =2) and K/L =
0, 1, or 2 {for K/L grades =3). Furthermore, the overall
population was classified into 4 subpopulation groups
based on the presence or absence of knee OA and lumbar
spondylosis, and a multinomial logistic regression analy-
sis was performed to determine factors associated with
knee OA, lumbar spondylosis, and their combination after
adjustment for age, sex, and BML The subpopulation with
neither knee OA nor lumbar spondylosis was used as a
refererice group. Data analyses were performed using SAS,
version 9.0 {SAS Institute, Cary, NC).

RESULTS

Characteristics of the 1,471 participants age =50 years in
the 2 cohorts of the ROAD study are shown in Table 1. The
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Table 1. Characteristics of participants*
Overall Men Women
No. of subjects 1,471 531 940
Age, years 68.4 £ 9.2 69.1 * 9.1 68.0 = 9.21
Height, cm 154.3 ¥ 9.3 162.3 = 7.1 149.8 £ 7.2
Weight, kg 55.2 = 10.5 61.0 £ 10.3 51.8 £ 9.1
BMI, kg/mz 23.1 * 3.3 23.1 = 3.1 23.1 £ 3.5
Grip strength, kg 26.7 + 9.3 34.7 * 8.4 22,1+ 6.1
K/L =2 knee OA, % 45.6 61.2%
K/L =3 knee OA, % 16.8 26.5%
K/L =2 lumbar spondylosis, % 79.1 57.6%
K/L =3 lumbar spondylosis, % 38.8 38.7
Current smoker, no. (%) 169 (11.5) 140 (26.4) 29 (3.1)§
Current alcohol drinking, no. (%) 562 (38.2) 343 (64.6) 219 (23.3)§
* Values are the mean *+ SD unless otherwise indicated. BMI = body mass index; K/L = Kellgren/
Lawrence grading system; OA = osteoarthritis.
+ P < 0.05 versus men by unpaired #-test.
$ P < 0.05 versus men by logistic regression analysis after adjustment for age and BMI
§ P < 0.05 versus men by chi-square test.

prevalence of K/L grade =2 and K/L grade =3 knee OA
was significantly higher in women than in men, whereas
that of K/L grade =2 lumbar spondylosis was significantly
lower in women than in men. The prevalence of K/L grade
=3 lumbar spondylosis was comparable between sexes.
There was great diversity in the job titles of the study
participants (Table 2). Although a substantial proportion
includes clerical workers and technical experts, there were
many agricultural, forestry, and fishery workers. Among
various occupational activities, agricultural, forestry, and
fishery workers had the highest rates of kneeling, squat-
ting, standing, walking, climbing, and lifting weights and
the lowest rates of sitting on a chair, whereas clerical
workers and technical experts had the lowest rates of

kneeling, squatting, standing, walking, climbing, and lift-
ing weights and the highest rates of sitting on a chair
(Figure 1).

To determine factors associated with K/L grade =2 knee
OA and lumbar spondylosis, we performed a logistic re-
gression analysis to estimate ORs and 95% Cls (Tables 3
and 4). Analysis of job titles revealed that agricultural,
forestry, and fishery workers had a significantly higher risk
of knee OA and lumbar spondylosis compared with cleri-
cal workers and technical experts in the overall popula-
tion. We then examined the association of occupational
activities with knee OA and lumbar spondylosis (Tables 3
and 4). Sitting on a chair for =2 hours/day was a signifi-
cant protective factor for knee OA and lumbar spondylosis

Table 2. Participants with job title and occupational activity reported as the
principal job
Overall Men Women
Job titles, no. (%)
Clerical workers/technical experts 363 (24.7) 170(32.0) 193 (20.5)
Agricultural/forestry/fishery workers 318 (21.6) 164 (30.9) 154 (16.4)
Factory/construction workers 153 (10.4) 68 (12.8) 85 (9.0)
Shop assistants/managers 132 (9.0) 25 (4.7) 107 (11.4)
Housekeepers 126 (8.6) 0 (0.0) 126 (13.4)
Teachers 82 (5.6) 42 (7.9) 40 (4.3)
Dressmakers 51 (3.5) 1(0.2) 50 (5.3)
Clinical workers 41 (2.8) 1(0.2) 40 (4.3)
Hairdressers 17 {1.2) 6(1.3) 11 (1.2)
Others (cooks, taxi drivers, etc.) 72 {4.9) 22 (4.1) 50 (5.3)
No answer 116 (7.9} 32 (6.0) 84 (8.9)
Occupational activities, no. (%)
Sitting on a chair =2 hours/day 657 (44.7) 254 {47.8) 403 (42.8)
Kneeling =1 hour/day 292 (19.9) 96 (18.1) 196 (20.9)
Squatting =1 hour/day 386 (26.2) 131 (24.7)  255(27.1)
Standing =2 hours/day 1,235 {84.0) 456 (85.9) 779 (82.9)
Walking =3 kmm/day 673 (45.8) 268 (50.5) 405 {43.1)
Climbing =1 hour/day 346 (23.5) 185 (34.8) 161 (17.1)*
Lifting weights =10 kg at least once a week 788 (53.6) 347 (65.3) 441 (46.9)*
* P < 0.05 versus men by chi-square test.
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Figure 1. Percentages of participants engaged in each occupa-
tional activity: sitting on a chair =2 hours/day, kneeling =1
hour/day, squatting =1 hour/day, standing =2 hours/day, walk-
ing =3 km/day, climbing =1 hour/day, or lifting weights =10 kg
at least once a week among agricultural, forestry, and fishery
workers; factory and construction workers; clerical workers and
technical experts; and others.

in the overall population and in men. Neither kneeling for
=1 hour/day nor squatting for =1 hour/day was associated
with knee OA in the overall population. Standing for =2
hours/day, walking =3 km/day, climbing for =1 hour/day,
and lifting weights =10 kg at least once a week were
significantly associated with knee OA in the overall pop-
ulation and in both sexes (Table 3). A multiple logistic
regression analysis after adjustment for age, BMI, sex, and
the above 4 occupational activities showed that climbing
and lifting weights were significantly associated with knee
OA overall (OR 1.65, 95% CI 1.18-2.32 and OR 1.51, 95%
CI 1.16~1.95, respectively) and in men (OR 1.75, 95% CI
1.10-2.80 and OR 1.76, 95% CI 1.14-2.73, respectively),
suggesting that among the 4 activities that required a
standing position, climbing and lifting weights had an

independent association with knee OA. In contrast, these
occupational activities had no significant association with
lumbar spondylosis except for lifting weights in women
{Table 4).

We next performed a multinomial logistic regression
analysis to determine factors associated with K/L grade =2
knee OA, lumbar spondylosis, and their combination after
adjustment for age, sex, and BMI Sitting on a chair was
confirmed to be a significant protective factor for the pres-
ence of both knee OA and lumbar spondylosis (OR 0.62,
95% CI 0.45-0.86). Although neither kneeling nor squat-
ting was associated with the presence of knee OA or lum-
bar spondylosis, standing (OR 2.03, 95% CI 1.32-3.12),
walking (OR 1.56, 95% CI 1.12-2.17), climbing (OR 2.14,
95% CI 1.38—3.40), and lifting weights (OR 2.05, 95% CI
1.48-2.86) were associated with the presence of both knee
OA and lumbar spondylosis. For the subpopulation group
with knee OA and without lumbar spondylosis, standing
(OR 1.69, 95% CI 1.04-2.79), climbing (OR 2.34, 95% CI
1.39-3.97), and lifting weights (OR 1.92, 95% CI 1.31-
2.81) were also significantly associated, although there
were no significant associations of the subpopulation
group with lumbar spondylosis and without knee OA com-
pared with the subpopulation group without knee OA or
lumbar spondylosis.

We further analyzed the association of K/L grade =2
knee OA and lumbar spondylosis with job titles and occu-
pational activities according to the presence of knee pain
and low back pain at the baseline examination (Supple-
mentary Tables A and B, available in the online version
of this article at http://wwwa3.interscience wiley.com/
journal/77005015/home). Although some of the job titles
and occupational activities showed higher ORs in the sub-
population with knee pain, the direction of association
was similar regardless of the presence of pain, and the
results did not differ between the overall population and
the subpopulation without knee pain or low back pain.

We next determined factors associated with K/L grade
=3 knee OA and lumbar spondylosis using logistic regres-
sion analysis after adjustment for age and BMI. Analysis of
occupational activities revealed that sitting on a chair was
a significant protective factor for lumbar spondylosis in
men (OR 0.58, 95% CI 0.40-0.84). In the overall popula-
tion and in women, kneeling (OR 1.40, 85% CI 1.01-1.93
and OR 1.69, 95% CI 1.16-2.47, respectively), squatting
(OR 1.34, 95% CI 1.00-1.80 and OR 1.51, 95% CI 1.06—
2.15, respectively), and lifting weights (OR 1.60, 95% CI
1.21-3.12 and OR 1.73, 95% CI 1.25-2.43, respectively)
were associated with knee OA. A multinomial logistic
regression analysis also showed that sitting on a chair was
a protective factor for the presence of both K/L grade =3
knee OA and lumbar spondylosis, as well as for the pres-
ence of lumbar spondylosis and the absence of knee OA in
men {OR 0.46, 95% CI 0.23-0.87 and OR 0.63, 95% CI
0.42—0.94, respectively). Lifting weights (OR 1.57, 95% CI
1.10-2.23) was associated with the presence of both knee
OA and lumbar spondylosis. For the subpopulation group
with knee OA and without lumbar spondylosis, kneeling
(OR 1.76, 95% CI 1.13~2.72), squatting (OR 1.85, 95% CI
1.23-2.77), and lifting weights (OR 1.77, 95% CI 1.19-
2.65) were significantly associated, although there were no

—196—



Effect of Occupational Activity on Knee OA and Lumbar Spondylosis

783

Table 3. Association of K/L grade =2 knee OA with job title and occupational activity*

Overall,
OR {95% CI)

Men,
OR (95% CI)

Women,
OR (95% CI}

Job titles (vs. clerical workers/technical experts)
Agricultural/forestry/fishery workers
Factory/construction workers
Othert

QOccupational activities
Sitting on a chair =2 hours/day
Kneeling =1 hour/day
Squatting =1 hour/day
Standing =2 hours/day
Walking =3 km/day
Climbing =1 hour/day
Lifting weights =10 kg at least once a week

1.69 (1.19-2.41)
1.52 (0.99-2.36)
1.18 (0.88-1.60)

0.73 (0.57-0.92)
1.11 {0.83-1.48)
1.23 (0.94-1.61)
1.97 (1.43-2.72)
1.80 {1.42-2.29)
2.24 (1.65-3.04)
1.90 (1.50-2.42)

1.58 {0.98-2.56)
1.33 (0.72-2.47)
1.21 {0.73-2.00)

0.63 (0.44-0.92)
0.79 (0.49-1.26)
0.89 (0.58-1.35)
2,31 (1.32—4.17)
2.17 {1.49-3.16)
2.43 (1.64-3.60)
2.26 (1.52-3.40)

1.90 (1.14-3.20)
1.64 (0.90-3.06)
1.20 (0.82-1.76)

0.80 (0.60-1.09)
1.36 (0.93-1.97)
1.50 (1.06-2.13)
1.78 (1.21-2.83)
1.59 {1.17-2.16)
1.85 {1.19-2.96)
1.68 (1.24-2.26)

* ORs were calculated by a logistic regression analysis after adjustment for age, sex, and BMI in the overall population, and for age and BMI in both
sexes. K/L = Kellgren/Lawrence grading system; OA = osteoarthritis; OR = odds ratio; 95% CI = 95% confidence interval; BMI = body mass index.
+ Includes all participants except for agricultural/forestry/fishery workers, factory/construction workers, and clerical workers/technical experts.

significant associations of the subpopulation group with
lumbar spondylosis and without knee OA compared with
the subpopulation group without knee OA or lumbar spon-
dylosis.

DISCUSSION

Using baseline data from the ROAD study, the present
investigation evaluated the risk of occupational activity for
radiographic knee OA and lumbar spondylosis, and re-
vealed that sitting on a chair was a significant protective
factor for both radiographic knee OA and lumbar spondy-
losis in Japanese subjects. For other occupational activi-
ties, kneeling, squatting, standing, walking, climbing, and
heavy lifting were significantly associated with radio-
graphic knee OA, whereas there was no significant occu-
pational activity for radiographic lumbar spondylosis in
the overall population. To our knowledge, this is the first
epidemiologic study using a large-scale population-based
cohort to determine the risk of occupational activity for
both knee OA and lumbar spondylosis simultaneously in

the same population. Information on occupational activi-
ties was collected by direct inquiry rather than being in-
ferred from the job title.

In the present study, agricultural, forestry, and fishery
workers had a significantly higher prevalence of both ra-
diographic knee OA and lumbar spondylosis compared
with clerical workers and technical experts in the overall
population. These jobs have historically been among the
first to be identified in relation to knee OA in whites
(31,32), which is also compatible with our data in this
Japanese population. As other authors have hypothesized,
the combination of intense exposure to heavy labor of
varied nature and repeated local stresses, especially at a
young age, could contribute to some systemic mechanism
in the development of OA (33). This argument would
support the implementation of preventive measures as a
priority to reduce the intensity of physical labor in this sec-
tor, particularly for young male and female farm workers.

For occupational activities, standing, walking, climbing,
and heavy lifting were associated with K/L grade =2 knee
OA in the overall population, whereas kneeling and squat-

Table 4. Association of K/L grade =2 lumber spondylosis with job title and occupational activity*

Overall,
OR (85% CI)

Men,
OR (95% CI)

Women,
OR (95% CI)

Job titles (vs. clerical workers/technical experts)
Agricultural/forestry/fishery workers
Factory/construction workers
Othert

Occupational activities
Sitting on a chair =2 hours/day
Kneeling =1 hour/day
Squatting =1 hour/day
Standing =2 hours/day
Walking =3 km/day
Climbing =1 hour/day
Lifting weights =10 kg at least once a week

1.46 (1.02-2.11)
1.05 {0.68-1.55)
1.22 {0.91-1.64)

0.78 (0.62-0.99)
0.96 (0.72-1.28)
1.05 (0.81-1.38)
1.11 (0.81~1.50)
1.00 (0.79~1.26)
1.02 (0.76-1.38)
1.15 (0.91-1.45)

1.49 (0.83-2.68)
1.52 (0.76-3.22)
1.53 (0.87-2.76)

0.48 (0.30-0.76)
0.95 (0.55-1.70)
0.95 (0.58-1.61)
1.14 {0.61-2.04)
0.89 (0.57~1.40)
1.09 {0.68-1.78)
1.09 (0.69-1.72)

1.42 (0.89-2.28)
0.84 {0.49-1.44)
1.11 (0.78-1.58)

0.93 {0.71-1.23)
0.97 {0.70-1.35)
1.09 (0.80-1.48)
1.10 {0.77-1.57)
1.04 (0.79-1.37)
0.98 (0.67-1.44)
1.23 (1.01-1.55)

sexes. See Table 3 for definitions.

* ORs were calculated by a logistic regression analysis after adjustment for age, sex, and BMI in the overall population, and for age and BMI in both

+ Includes all participants except for agricultural/forestry/fishery workers, factory/construction workers, and clerical workers/technical experts.
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Table 5. Comparison of characteristics of epidemiologic studies
Author, ref. Ethnicity/country Age, years Total no. Men:women
Muraki et al, current study Japan =50 1,471 531:940
Yoshimura et al, 34 Japan =45 202 0:202
Lan et al, 35 Chinese 1,316 332:984
Anderson and Felson, 19 Blacks and whites/US 55—64 1,250 606:644
Felson et al, 20 Whites/US =63 1,376 569:807
Cooper et al, 21 UK =55 327 90:237
Coggon et al, 22 UK =47 1,036 410:626
Sandmark et al, 23 Sweden =55 1,173 589:584
Manninen et al, 24 Finland =55 805 195:610

ting were not, which was similar to previous studies in
Japan and China (34,35). Comparison of characteristics
and ORs for knee OA associated with occupational activity
among epidemiologic studies is shown in Tables 5 and 6.
The present study showed different results from other
previously published studies (Table 6). Because each
study defined knee OA and cases somewhat differently (in
some studies, a case was defined as a subject with K/L
grade =3 OA with knee pain, while it was defined as a
subject with K/L grade =2 or K/L grade =3 OA in the
present study), our results are not directly comparable
with those of other studies. Even so, studies of whites have
suggested that occupational activities of kneeling and
squatting and job titles that required kneeling and squat-
ting were associated with knee OA (19-24), whereas these

activities were not associated with K/L grade =2 OA in
this study. The discrepancies between white and Japanese
subjects may be partly explained by the Japanese tradi-
tional lifestyle, which includes sitting on the heels on a
mat and using the Japanese-style lavatory, where subjects
have to take a deep squatting position. These positions
may cause mechanical stress to the knee joint and possibly
lead to the acceleration of knee OA. Among elderly Japa-
nese subjects, kneeling and squatting are common pos-
tures in daily life, which could obscure the association
between knee OA and occupational activities of kneeling
and squatting.

The direction of the association of kneeling and squat-
ting with knee OA was also different between sexes in the
present study, although these differences were not signif-

Table 6. Comparison of odds ratios for knee osteoarthritis associated with occupational activity among epidemiologic studies*
Muraki
(cl‘i:'::nt Yoshimura Felson  Cooper et
study) et al (34), Anderson et al (20) al (21), Coggon et al
— KL =z3 Lauet and Felson ...~ K/WL=3 (22), listed Sandmark Manninen
KL XL withknee al(35), (19),K/L K/AL K/A with knee for knee et al (23), et al (24),
=22 =23 pain KL 23 =2 z2 =3 pain surgery TKA TKA
Sitting on a chair 0.7+ 0.8 - 1.2 -
Men 0.61 0.8 - - 0.7
Women 0.8 0.8 0.4% ~ 0.9
Kneeling 1.1 141 - — 3.4% 1.8t - 1.7%
Men 08 09 - 14 - 1.7t 2.1t 1.7
Women 1.4 1.7t 1.0 0.9 - 2.01 1.5 1.8t
Squatting 1.2 1.3% - - - - - 6.91 2.3t - 1.7%
Men 0.9 1.0 - 1.2 2.5% 2.2t 2.0 - 2.2t 2.9t 1.7
Women 1.5t 1.5t 1.1 1.1 3.5% 0.4 0.7 - 2.81 1.1 1.8%
Standing 2.0t 14 - 0.8 - 0.61
Men 2.31 11 - - 1.7t 0.4%
Women 1.8t 1.5 1.2 - 1.6% 0.7
Walking 1.8t 1.1 - — 0.9 1.9t 1.1
Men 2.2t 09 - 2.2t - 1.7 1.5
Women 161 1.1 0.9 1.4t - 2.1t 1.1
Climbing 2.2t 1.3 - - 2.7+ 1.5t - 1.6
Men 241 1.0 - 4.1t - 2.3t 1.2 2.8
Women 1.9t 1.5 0.9 6.1t - 0.7 1.4 1.5
Lifting weights 1.9t 1.6t - - 1.4 1.7% - 1.0
Men 2.3t 13 - 1.7 - 1.9t 3.0t 0.9
Women 1.7t 1.7t 1.0 1.51 - 1.5% 1.7% 1.1
* K/L = Kellgren/Lawrence grading system; TKA = total knee arthroplasty.
+ P < 0.05.
1 P < 0.05. Kneeling or squatting.
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icant, except for squatting in women. Because men are
known to have greater muscle strength than women of all
ages and muscle strength has a protective effect on knee
OA (36-38), it might be that the greater muscle strength
obscures the harmful effects of kneeling and squatting on
knee OA in men, resulting in lower ORs for knee OA than
in women.

For K/L grade =2 lumbar spondylosis, there were no
occupational activities associated with the increased prev-
alence except for heavy lifting in women. Few studies
have focused on risk factors for lumbar spondylosis asso-
ciated with occupational activity (25-28), and no in-
creased risk of lumbar osteophytes due to physical activi-
ties has been reported {25,39,40).

In the present study, the occupational activity of sitting
on a chair was inversely associated with both K/L grade
=2 knee OA and lumbar spondylosis. For knee OA, our
previous small-scale study showed that prolonged sitting
on a chair at work was associated with a reduced preva-
lence of knee OA (34) (Table 5). Regarding the relationship
between sedentary work and OA, the results of studies
investigating the influence of sedentary work on knee OA
are controversial (21,22). Although sitting on a chair
clearly involves reduced load on many joints compared
with other working activities, no other studies have re-
ported a relationship between sedentary activity and knee
OA. Sitting on a chair as a physical activity in the work
place appears to represent a characteristic protective factor
for OA in Japan.

Contrary to K/L grade =2 knee OA, occupational activ-
ities of kneeling and squatting were significantly associ-
ated with K/L grade =3 knee OA, whereas those of stand-
ing, walking, and climbing were not. Considering the
definition of the K/L grade, this may suggest distinct risk
factors between osteophytosis and joint space narrowing.
In this population-based cohort study, the prevalence of
K/L grade =2 knee OA was 45.6% in men and 61.2% in
women, which was higher than that in whites, whereas
that of K/L grade =3 was 16.8% and 26.5%, which is
comparable with that in whites (41), suggesting that the
Japanese lifestyle may be associated with osteophytosis
rather than joint space narrowing. Therefore, regarding
K/L grade =2 knee OA, the Japanese lifestyle could ob-
scure the association between knee OA and occupational
activities of kneeling and squatting as mentioned above.
Furthermore, the discrepancy between risk factors for K/L

grade =2 and K/L grade =3 knee OA may also be due to .

differences between the mechanism of osteophytosis and
joint space narrowing. There is accumulating evidence
that osteophytosis and joint space narrowing have distinct
etiologic mechanisms {25,42—47). A previous prospective
study using a large-scale OA cohort reported that there was
no association between the 2 representative features of
knee OA (44). A recent cross-sectional study also showed
that osteophytosis was unrelated not only to joint space
narrowing on plain radiographs, but also to cartilage loss
measured by quantitative magnetic resonance imaging
(45). Furthermore, our study on an experimental mouse
model for QA has identified a cartilage-specific molecule,
carminerin, which regulates osteophytosis without affect-
ing joint cartilage destruction during OA progression

(46,47). Further clinical and basic research will disclose
the distinct backgrounds of these 2 features of OA.

There are several limitations in the present study. First,
this is a cross-sectional study on factors associated with
knee OA and lumbar spondylosis, so a causal association
with occupational activity could not be determined. How-
ever, information collected included a lifetime occupa-
tional history and details of specific work place physical
activities; therefore, ample evidence on the background of
knee OA and lumbar spondylosis could be obtained. Sec-
ond, information regarding past occupational exposures
was obtained by self-report and there is a possibility that
both self-selection bias and recall bias may have occurred.
People with painful conditions may choose work that al-
lows them to avoid aggravation of their conditions, so the
impact of job titles and occupational activities on knee OA
and lumbar spondylosis may be underestimated in the
present study. Conversely, people with painful knee and
lumbar conditions are likely to look for and assign a cause
when asked about past work exposures. To determine the
impact of working conditions on knee OA and lumbar
spondylosis independently of the presence of pain at the
examination, we analyzed the association of knee OA and
lumbar spondylosis with job titles and occupational activ-
ities according to the presence of knee pain and low back
pain at the baseline examination. The direction of associ-
ation was similar regardless of the presence of pain, and
the results between the overall population and the subpopu-
lation without knee pain or low back pain were not different,
suggesting that pain at the examination may not affect the
results of the overall population very much in this study.

In conclusion, the present cross-sectional study using a
large-scale population from the ROAD study revealed dis-
tinct risk factors of occupational activities for radiographic
knee OA and lumbar spondylosis in Japanese subjects.
Sitting on a chair was a significant protective factor for
both radiographic knee OA and lumbar spondylosis. Other
occupational activities of kneeling, squatting, standing,
walking, climbing, and heavy lifting were risk factors for
radiographic knee OA, but not for radiographic lumbar spon-
dylosis. Further studies, along with longitudinal data in the
ROAD study, will elucidate the environmental backgrounds
of OA and spondylosis and clarify clinical evidence for the
development of disease-modifying treatments.
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