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Habitual Smoking in the Young Employees, Alcohol Intake,
Depressive Mood have Associations with Present LBP

- A Survey of Employed Workers in a Medical Equipment Factory of Japan

Global Spine Congress 2017, May 3-6 2017 - Milano, Italy

Koichiro Okuyama MD, phD
Department of Orthopedic Surgery, Akita Rosai Hospital
Odate, Japan
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(Background)
Understanding of the associated modifidable factors with LBP and
implementing effective prevention strategies are very crutial.

If the modifiable associated factors which develop prevalence and disability
due to LBP is uncovered in the working generations, primary care,
educational program and so forth could be recommended.

(Purpose)
The purpose of the current cross-sectional survey is to identify a prevalence of
present LBP and to analyse modifiable associated factors with LBP.




Study Population

1,489 workers (male; 1,120 female 369)

A questionarre Collection

“ 1,452 workers (97.5 %) H

Excluded 48 workers
with incomplete fullfilling of the items

1,404 workers : enrolled as participants

A cross-sectional survey




Contents of self-administration questionnaire

Birthday

Gender (Male, Female)

Body height (cm) & weight (kg)

What type of job do you perform in this medical factory?

Do you smoke?

Yes/ No

If ‘yes,” how many cigarettes do you smoke per day?

® Do you drink ?

Never

Hardly ever

Often

Everyday

If you answered ‘often’ or “everyday,” how many Go* do you drink per day?

® Do you regularly exercise?

Yes/ No

If ‘yes,” what kind of exercise do you do?

® Do you have lower back pain for the present week?

Yes/ No

*A Go (unit of Sake) :
containing alcohol 20 grams

v The mental component summary scoring system from Medical Outcome Study

Short-Form 36-Health Survey Version 2 ®
(MCS/SF-36v2)



The prevalence of Pw-LBP in the whole participants
27.6% (388/1404)

The prevalence of Pw-LBP in each decade of participants

Age (number of N. of Pw-LBP (%) Odds ratio (95% CI) éP-Value
participants) 5
T ; (195) ________________________________________ 076(034—163) .............. 0631 _________________
20_29(430) ___________________________________________________________________ 104(242) ____________________________________________________ e
30—39(260) ______________________________________________________________________ 7 3(281) __________________________________________ 1 22(086—173)0257 ________________
40 — 49 (283) 86 (30.4) 1.37 (0.98 — 1.91) o 067
50—59(380) ........................... 115(303) ....................................... 1 q6(100_186)m ...............
60(10) ................................................................. .............................. 2(200) ............ 078(016—375) ............ 0760 ................

* Pw-LBP: lower back pain for the present week




Odds ratio with 95% confidential intervals for Pw-LBP

Odds ratio 95% Cl
o 1.243 (0.927 - 1.668)
Non—sedentary work
1.104 (0.844 - 1.445)
BMI > 25 »
3 1.243 (0.973 - 1.587)
Age > 40 y.o.
E 3 1.131 (0.879 - 1.454)
Smoking
. 2 1.314 (1.025 - 1.684)
Alcohol Intake
= 2.709 (2.000 - 3.670)
SF-36 ver.2 / MCS <35
‘ . Y N = 1404
0.010 0.100 1.000 10.000
Odds Ratio Statistically significant findings
indicated in bold

v Odds ratio 2.073 (95%CI 1.47 to 2.925), Chi-squared 16.862 p-value
In Participants under 38 years ; smoking ratio :34%




Smoking vs. L.B.P.

v Odds ratio 2.073 (95%CI 1.47 to 2.925), Chi-squared 16.862 p-value
Under 38 yvears smoking ratio :34%

Cigarettes/D: 11.9 * 6.4

A higher prevalence and incidence in smoker,
especially in adolecesents than in adults.

The association between smoking and low back pain : a meta-analysis.
Shiri R et al. Am J Med 123 : e7-35, 2010

No evidence uncovered as to the efficacy!

Evidence-informed management of chronic LBP with physical activity, smoking
cessation, and weight loss.

Wai EK et al. Spine J 8 : 195-202, 2008




Alcohol vs. L.B.P.

Odds ratio 1.314 (95%CI 1.025 to 1.684)

Percentage of drinkers 53% (747/1404)
alcohol/Day 23.4*+37.4 g

Alcohol consumption appears to be associated
with complex and chronic LBP only in people with alcohol
consumption dependence

Pooled Effect 1.3 (1.1-1.5)

Is alcohol intake associated with LBP ?
Ferreira PH et al. Man Ther 18: 183-90, 2013




Depression vs. L.B.P.

v" Pinheiro et al. (2016)

» Eleven of 17 articles demonstrated symptoms of depression at baseline that were
related to worsening LBP outcomes.

« the ORranged 10.4 to 2.47.

v The current survey
The OR of Pw-LBP was 2.709 (95%CI 2.000-3.670) in the participants with

MCS/SF-36v2 less than 35 .




Conclusions

v' The overall prevalence of Pw-LBP was 27.6% in the current survey.

v’ Limitation of smoking in the young employees(<38yrs), alcohol
intake and improvement of depressive mood has a possibility to
decrease LBP of indoors employees.

C.O.1.

This survey was financially supported as a dissemination project
related to the occupational injuries and illness by Japanese
Labor, Health and Welfare.

Ethics
This survey was approved by the Ethics Committee of
Akita Rosai Hospital according to the 1964 Helsinki

Declaration. The approval number was 32.
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(20ng/mLIXF)
1261

NRQ) ERMSBEERMOTHBICEVTEHTHHEI S
FHEBEDT T — NEE

511489M S 5&EEAIRE T D 12145244
I SF-36%7 7 —FEIZEH: 1452A l

l

| smsammzmoos |

}——| SF-36X18: 3A

| smmsmwamoon |

o ME25OHEYIVDEREE
162 £ 6.9 ng/mL

LC-MS/MSi%

REIEE

BLEE

EAH

Emh

Functional Reach Test
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955.1£334.4

EOBEXARMNIREER 4722+1584
BOEEXAMEMBRER 62362257

TARYT—HNB(FE) &
EHLTS AK(ER)
EUE AB(F)

B AB(E)
BEBE1FEHY AM(E)
EfEiBEer AHY A ()
EEHY BEIFE AR(EK)
EfHY BERerA (F)
REHY NB(E)

E&SYDRZ (n=174)
37.6+130
52 (70.3)
167.7+8.1
657128
233+40
28 (37.8)
11(14.9)
25(33.8)
32(432)
33 (44.6)
32 (43.2)
7(9.6)
6(8.2)

30 (40.5)

EASUDIERZ
(n=233)

664.8£175.0
914.5+318.1
459.8+132.0

609.3+£223.9

ESSUDIERZ (n=233)
410+133
158 (67.8)
166.8+8.8
645125
231+36
70 (30.0)
48 (20.6)
68 (29.2)
116 (49.8)
119 (51.1)
113 (48.7)
22(95)

16 (6.9)

91 (39.1)

R SF-36H~1)—Ra7

Sk#aflmE (PCS)
FEvRo{EIE (MCS)
&/t 2HfIE (RCS)

E#IUDRZ (n=174)
52.6-:8.2
429+10.2

50.3%10.1

ESSUDIERZ (n=233)
52.2+87
455%99

50.7+10.4

ENGIEREDF
EAETFY
HHNFY
Functional Reach Test
Time Up Go
DEXAR; 71 1 T A%
appen lean mass

BEESS

ESIUDRZ (n=74)
333%9.7(n=72)
320+9.0
364.9+166.2(n=71)
405+9.6

59+1.4
158487435209
7.4395+1.3

1.0514£0.0862

ZH O

ESIUDIERZ (n=233)
333+93

32089

366.4+145.7

46.0+46.2

5909
15711.63561.8
7415214

1.0781+0.4026

B - SF-36 TN E

5k aE (PF)
BE&EI#EE(RP)
KD EH (BP)
2RRR R (GH)
EAVT)

R EREE(SF)
BHE & EI#EE (RE)
DO (MH)

EAIUDRZ
(n=174)

91.82+95
89.0+14.6
745+2238
545+16.3
49.3+19.6
829+19.3
852+17.8
62.8+17.8

EAIDIERZ
(n=233)
912125
90.1£17.0
749+21.2
59.9+17.9
53.6+20.6
86.6=19.6
87.5+19.2
65.6+18.0

5% 25(OHEYIVDEE

AER D1 202 £ 6.0 ng/mL

2013% REEFHF=
MEF25(OH EYSVDRE 30ne/mLINE

i3 152 £ 6.9 ng/mL

®EEDEA T

J A

BIRBENRN-2501Y 162+58 ng/mL

BFEE

F1925-OHDIER, 72U7

et al. J Bone Miner Met:

16.3+5.13 ng/mL
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® /EIIIEIE =
- ZAMERTE A (CL)
- MHRER(TK)
- EAERIEA(LL)
e Sacral slope(SS)
e Pelvic tilt (PT)
 Pelvic incidence (PI)
« Sagittal vertical axis (SVA)

« BEEXFEL2SDERELT-.
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* Schwabis (2012) D

e m/

)
]

AE
S\

A=

(C2inf-C7inf)

CL

(T5-T12inf)

TK

C/-PL



H AN

|

L154E (SD)

EE(E

=548 +=2SD
Cervical lordosos 8.42(11.59) -14.76~31.6
(C2inf-C7inf)
Thoracic kyphosis 25.82(9.83) 6.16~45.48
(Th5-Th12inf)
Lumbar lordosis 49.66(10.83) 28~71.32
(L1-S1)
Sacral slope 36.20(7.87) 20.46~51.94
Pelvic tilt 13.42(6.74) —-0.06~26.9
Pelvic incidence 49.49(10.04) 29.41~69.57
SVA(cm) -0.13(24.84) -49.81~49.55




NETOIHMEEDLELE

;
HARAN BRK A
AT EH5, Jackson, |Vialle, Roussouly, |Mac—ThionglLafage, Kuntz, et al,
2016 2009t al. 2000 |et al. 2005 et al. 2006 et al. 2008 et al. 2008 (review)2008
A 40.9 43.8 39.4 35.4 255 _ _ _
i (%) (19-61) (20-63)  |(20-63)  |(20-70) (20-54)  [4720) (80-93) 30-60(>18)
Thoracic kyphosis25.82(9.83) 140.2(11.9) 46.3(10.6) [40.6(10) 46.3(9.5) 41.0(11.2) 42(15) 45(10)
(T1-T12inf) (T5-T12inf) (T4-T12inf) (T4-T12inf)
Lumbar lordosis 149.66(10.83) 53.6(9.9) 62.5(12.0) 43(12) 61.2(9.4) 455(13.3) p7(11) 62(11)
(T12inf-S1) (L1-S1) (L1-L5inf) (L1-L5inf)
Sacral slope 36.20(7.87) 35.3(6.4) 41.2(8.4) 39.6(7.6) 42.8(8.5) 41(8)
Pelvic tilt 13.42(6.74) [10.8(5.5) 13.2(6.1) 11.1(5.9) 5.5(7.9) 13(6)
Pelvic incidence 49.49(10.04) 46.7(8.7) 54.7(10.6) 50.6(10.2) 148.2(11.4) 54(10)
SVA(cm) -0.13(24.84) 0.6(2.6) 0.7(2.6) 0(13) 0(24)




. .

2 2B D EE B
8 (N=120) %z (N=40)

CL(C2inf-CT7inf) 9.49(11.53) 5.19(11.17) 0.01<p<0.05
TK(Th5-Th12inf) 26.29(10.19) 24.44(8.51) 0>0.05
LL(L1-S1) 48.05(10.12) 54.52(11.41) p<0.01
SS 35.22(7.10) 39.12(9.23) p<0.01
PT 12.91(6.47) 14.95(7.30) 0>0.05
PI 47.99(8.88) 53.98(11.84) p<0.01
SVA (cm) 3.21(23.91) -10.15(24.89)  p<0.01

* Student—t{&7E
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HACHICO Study




P-17

BIIEFEEFSECBITIERE QOL.
ﬁ'ﬁﬁE\ ﬁﬁj]\ Eib*%ﬂb

DBEHE(CDULVC

ol

HACHICO Trial

F MBS BN ER KRR e =
BRUNEUF =S8 LTV R W0 B e
A ERAEL ;M PRI Sy Pog M Rt |
A SRERFRES :
. WU EY AR RRTY
(BE] SHcHRcEmny. BABNESTSHILIR=PHASLHEE L TRD LFSNTOSH, BAFHOBAREESB0N ? MR
B - ERREEEIET 30 2 ERFKE L CRIBEA S TV 3BHEOBREESH ?

SEH(E. BHFESHEOHFNE. EIHUETATL. BRCORE BHBEEOREICOV TR L.

BREICOVTE. BHFERN S5 —EU LDREZRI EDNFELR. BROER CHREDHD. EEEE
- AR DRSIC. BRHENSDESHBIBEEETHD

fz. EBHBBOB|CTHAICEN RSN, TOROBANE

[FENR L. QOLROTV TENRSN

Grmenm e

HEEDT —INR— AR S{T®E, Timed Up and Go test(TUG)

IEROER, EEHRIE, QOL(SF 36)
E{ERA.

SBEMEE | TGS (RRBIEAERS I8(P=X:
FR27F 118 KD LR TRMEL RN (RRLA T —2ICLBE J (?AH}?(%F%E]%) 2)
TV BEHEHEDERRUES J\S > ZFHM (Functional Reach test, SZA7E/LEIERE)

AP DXAE)
Al HAF-1) B UEREHNZTE (1)

(HACHICO Trial) ADOEMEDS ARBE - FHE A VE o
5, FR28E3ARETCIHMELRE | MHAESHIEE, DXAE(QDR4500A) THITE LI AR B ERE SRO_FTHRUIAE (Skeltal Muscle Index |mimmmmmnne @2 swmoaE
148% (BIE109%, LME39%) % |=SMD ZMU,
DFxiKRE Uk, TEEAEEE 2 SEEHA L. 1B ZRAMOLEETIHE, BN - EHHGRABZAETHRULE, STk - | WENES n
TUGIHTIEZ R z:anglmaamrrmgﬁﬂm
WRZF 1> > — 5 EESELEERETRRLL, F—SORICBDORE. WREZAL. BEAEESRBE UL, 28R | FREZVTRBLEL, S, SIS
FoON-ZNERNETR  [EHEOLRICE. ETY > OEREsERDLE. EELI .

[#55R-1] FRfE & EHANIIE - SEENIMAE - QOL
BROGHRE (ZZLEMTIEM®N'SS) ([3#7125%.
PEEE - JEIEERE CIEE, SIRISHEICERBN O (R1).

PEJERY & IFRBTRRTR CEAMEEE CQOLRE (SF36)ZLEE& LIc (R2) . AARICE
CNSPR (FR EDHER
). SITEELCHNCTEERFRSNAN D2, QOLREDER T, SF36mHYU—
ZAFZICHNT, PCS(EHMRAEDYYU—RI7) & MCS(HfIAEDY YU —X

ES/=N
Ronm@nof. &z, A

a7) TENRSNIZ.

(/57 - MEAS - 1#85)

&1 2xR: BEAH. FESEOEERUVAERE

B127%.

THE21% TH D Iz,

[#55R-4] FEEN IR E ST - #5E - QOL

EHBBOEREICLDIRBEETOEZHEL.

BHREL. ENRERE 1B EREL TLSH OV TR,

EEHBEH D | ([F28%(£AD18.9%). B(F22% (£FBMHD20.2%) « &
[F6% (F15.4%)THolc. BERB@DIA —F>0. T3+, Hik By

D—T2ETHO.
e - S - % - A - BMICE(S

ESHBEH D | B,
BRSO (R4)

D, TN (KREIE
JEfAD. BRBIERMHASS) . FunctionalReach TEN RSN, ELIME - HITE

720U BT,
MR TEHAMEE - QQLAI 7 ZL#& 95 & (K5) |

[#5R-3] FHNELEBHEE (S1%)

BHRIRE (CDVT, MUARATPIE BMI, FRERE.
TUG. BOBHEIER. SMTERE. TUGDSIEBMDIEREHZ.

PURXARPIE ~BMI. TARER &R (C38L VBBIN' RS SNE (K5 - 6) o FAAGA.
HTRE, TUG. ELENEIEBIDIEE TEAREMAKEH SN ST (B7~10).

40U LECRD & ER(CHMET, #BH. &

HHH. TN, #BH.

58570, TUGEBIEDHERN'?: SN/ (K

11-12),
Es B HAEL8MI He 5 HARLTRER
u n
10 L 1
- < eutatin || g 55 ﬂw oo
me Pt e
E, 2 BT
H 2 ./;«’3‘.: © r=0.79
=7 T = 223 ‘0
. r=0.83 . S
s s
. .
0 s 0 » » M » M M o ©
BMI THREE

LB7 B BAELTUG

§ 3‘
g

4 6 8 0
UG

H10 B HAEE Functional Reach

o o BNVEBFE

E T )
Functional Reach

(COT

o B HAEEE OB

(SWmBS
o

o
:9
'

1504

20k(n=148) | BMmB=37) [FBMBn=111] pfl & - TUGTRENHS NN D2, HRRTHERREIRSEh >N, FIE
| £ [S no.(%) 109(73.6%) 29 (78.4%) 80(72.1%) 0.451 TlE ESHBIBH D] BOEFSHHRENZVEENE SN,
& | (F) 308126 41.0£125 304126 0517 F/z, SF36MIW-RTCHNT, PCS(EAMAEDYYU—ZT7) TENRS
& [F&(em) 167589 168283 167.3£9.1 0582 N, EEHMFHEE LTI TSNS S.
¥ |[RE (ke) 63.9+11.9 654+11.3 634121 0369
% |BMI(kg/m) 227434 230+3.1 226+35 0.487
B2 BAE. FREHOSEHMIE, QOL(SF36H Y —RI7) B4 e
3 3EE b —23 U e e
BERG=37) PEERBEG=111]  off E%Eﬁ)&) é?&:‘zgo)t‘ pfiE
A EMSD(ke/m) 7.65+0.98 747+1.20 0.401
850 (N/mi) 6218 59+1.8 0376 % | B no(%) 22 (78.6%) 87(72.5%) | 0511
5 i B 5 R 55 (N/ ) 38+10 38+12 0.888 5 | (F) 38.7+14.3 401+123 | 0597
*® FRRRA B e 57 (N/ i) 46416 48419 0.691 * [BEcm) 169.3+88 167.1+89 0.262
(Al $POE18 | 347204 0604 1 (55 () 651121 | 636%120 | 0593
om 76, 97, i :
L2 E DB & (mm) 659.5+1654 | 655.3+192.0 0.906 t BMI (kg/m) 22.7£34 22.7+35 0.904
BT ) R =+
e LI20s 08208 | 0128 £6  WHEROARILSEEMAE, QOL(SFI64T)—27) DL
POS(EAMBIEDYTU—ZI7) | 419+115 53687 | 00018 EBERSY | EMEREL | L
SF36 [MCS (RA#EAIMOH¥)—227) | 41.1+108 458+112 0026 (N=28) (N=120)
RCS(RE|- 3t RMBEDYY-237) | 503130 | 495+109 0715 A P E(MSD(ke/m) 782135 744£1.10 0119
#HH (N/mi) 6719 58418 0015
- 5 13 B L 55 (N/ ) 43+12 3711 0017
[fER-2] BisfHR b BB 5 (N/ ) 5622 45£17 0.008
_ #4 (ke) 36.7+8.7 345+9.1 0.254
MEREE, SanadaSHERI By (B3 HRREEERTLO ﬁ FR(om) 446273 12567 0019
hATEZEICHEE - FHELz. SILIRZ c— g [FNARZT A T + +
TAREDHRERDE (B6.87kg/m - &5.46 HILaAR=TIEY E :i/b_;mamm) - 692.6:189.9 647.9:185.3 0.255
s : > (536.87ke/mi i HATEE (10m) (F)) 7.0+0.7 6.9+038 0.555
kg/m i) H'194(13.2%). HILOXRZ 5,46 ke/niskiz) | (BT Tke/m TUG () R i bl
TR (57.77kg/m - 225.46kg/miF EDIACYEE.) PCS(EARIBIE DY 7)—A17) 56,069 51.79.1 0020
’ﬁ;@“léggﬁ’ﬁgkgﬁif_ﬁs“ﬂ ;E }28?323 3} E§§ 3:3 SF36 MCS(#HIBIE D47 -27) 478+94 442+109 0.102
RRIEEE T BN LT=(3,4). [t 6(154%) 14 (35.9%) RCS (R EIM £ MBIEDAI7) 465+2.1 508+1.0 0,052
H3 5 BRHE B4 it BigEHE
i - [EF]
o T e, . . TSR SRR T, B - 4B, HREICS\TEZRDBN O, &
* x % * oo BN, TREDPHTRE. /\S 2 RENREDSARMETEEN BN D
= T = * 2. —%. QOB DN DRETENRSNE. SEHKRELTNDEILE
“%, x -?:' . xS, N g E * P BHETE. HRE - SARENEREROER & (3780 TLRLNEEZ SN,
Z P ER R R ) s = o SF36TENSDTELD, BRNMEEOEEET SRS ENBRTS L, F
B BT R L S o o ELTOLBEREEETERNEEZ SN, SEDHEDHTE
el T e 3 b S P REUFETHIASHTIRAL,
& L] s — —— BARICHNTE HILIR=THELY, HIVEHILIR=FFHHREAY &
. BLOMEMEERITEON . BREESHEFMNSFELTVB T LN DN DI, B
5 . PEEFEHHRCHD T2 END TR, BHKDHREDIDRNEDATILINRZ
| ShaSTREONR CoITAR) ‘ FICBFLTOL DTRBVNE BIFEN S,
s O o AAPIER(IBMIN T AEAR LSV B ZR 9 EDD. A7 EENKEE & DBSE (MK
LN L R R —l <, SENROPFHHATEEES LOBEE(FB5R. UL, AIkDT &<

BEHAOFARABIERNATIL IR T OBIKRET £33 Z EFESICHBEKT
=3,

EHBBOEREHAE - SEREEOREEZHD &, K8 - TREBDICENRES
Nnrz. Fe. AR CRRBVEDDEER CHRABNZ BN H 5Nz, REHD
EEBENBEHIADTILINRTT ([CRET D EELVONTE D BHUVFHEID Sk
UEEBBIBZHIF I 2T ENBETIRVNEEZ SN

(PR5? & 3R]

 AERFTISHERTEATE T 0. 1B LBEIRE CORREMR. ARNEDRRNZ(LIC
DWTEBASH TN

- WREANTA TR, TP RESH, HECHY SR ETES RN D2
« BAEST —YEBEZHEL TS0, EBZIEY U TR ZEDHDIUENS D

. E}J;;%MS%(DE%F EHRE, FEEIEEE. FHINE
519

. E;f‘ DHEIFRSRIATHI25%. BROEHEEHRBLSAEEELEENZ<. QOL
TENRSNZ,

- BHERN SHARKEZR I EONFES D

- AR EHDESHEEDRREME< . BHERTEHERRCLBEELEED
TULRLY,

- EBBECIOHNCENSD. HREBSPLLZ I MERARSNZ, RHNSD
BHRENDILINRZT(C L DHEEREZ FH TS DN DD

L. RIREDOREZR

P11 B 40RpL BAELEN
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R RE

L 27— 28 FEDFH K IEREERA R P S FEEBEFHED
BB LRI TR DD T —IR—RIEFBIDT—ER—R
(EBERICEFINT-. SRZLEENODALXICHIFIT S
1,489 AN (511,120 A ZTHE369A)

T2 r—hEIUNRES:1,4524(97.5%)
AEIEES:1,4044(96.7%)

I EER38.5+12.65%

|




W2 HAE]
2748 H ~F 2845 A

MEG=E

AT ZEICENTHET 51,489 A6 LI BIZ{ERLT-
EBROAECEFRFICETIBETVT—F
SR (FR27TEFE10A5B = HE) ESF-36v2M2FEEE 0D
For—rRAEZEELEDEREZ L=
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HRMEEEZATORRAELRF/T. IRAREBIZED
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SF-36v2&(

@EEEQOLZAE T 1= 0. HPHTERIE-RUEE

DAY

HORETHS, KETERSh. BIZEEOREISFTE
BeHEICESFETTH LRI ZRETL S,

HHERBICBEL-ABRTIILGERICOLWVTO A AIZHEE
L=l DEICIERESh TS, IKBEDRLSEEBDQAOL
ZHEERLI-Y. BEOERBEIREZ—ROALLRT HLEE
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THRREOFHE(E

2] TMMIRE#

PFN 5 (S RE
RPN & &SIt 8E
BPN DR
GHN LM R
VTN EH

SFN AR
REN BE®&EIKEE (F)
o MHN i DR

S

[BiEnY /B EL1C5 T, SF-36v2ZE1ERT 580D
RiF#EE) L

BEEdHY
49. 7+10. 4
47.1%£11.2
44.1%8.5
44. 3+8.7
40.8+10. 6
47.1x11.7
47.1+11.6
44.1%+10. 1

L=

BERG L
62.8+7.0
50. 9£8. 1
b2. 3£9. 2
48. 8+9. 1
46.1%10. 2
50. 1£9.9
60. 0£9. 2
47.3%+9.6

P

B

. 001
. 001
. 001
. 001
. 001
. 001
. 001
. 001
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avi—R b —RaAT7EEREHY /IEELL
[C4 T THELIz&C A, PCS(BAFSEIE) EMCS(FE R EIm)
ICBEEENHALNT-

) B )—R3A74 Bma Y BmaL P &
PCS S (R AIE 48.9%9.6 b3. 7£8.2 <0. 001
MCS A5 R4 41.4 = 9.3 46.1£9. 8 <0. 001
RCS ®&E - ft=AImE 50. 0£13. 2 50. 3£10. 1 0. 636
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558 DHEFEIE & ] TR D= DT — X _— ZVERK
~25 (OH) Ds#tatE., BRH~—F— & \EHOBFRMRAEIZ OV T~
MSAATBUEN  F7EVE R 2R K 57 ST
AR AT HETANVEL 1 7 SRR 2
FERF A e, BIL SERRL2 fEa R E
Eilf; v, B0 B, OKRE mET2

[EHBY] SRR 27 425 57 SRR B IRAF JE i Bh 3 23 C T SR )57 38 O IR E & infs) 7
BiD 7= DF — 4 _—2Epk (HACHICO trial) | 2335 Uiz, Rk 27 45 11 A L 0 5%
SNTeT —H _X—=2% 58 L, 25(0H)D, i O FEMEE 2 5K oD | fERHEIE & OREZ I 5
MZT D, T, B~ — 7 — E BELIERE & OBMREHERT D,

[5vE] BIRNZ, SR 2742 11 H 1 A6 ¢ 28 42 8 H 31 HE T (Zpds, EFESE QoL
FHATIX 2015 42 10 AICHEM) ., xF5iE, K EREE TN O 35 T8 285 L 57 SRR
EAFZEMBh 2 (HACHICO trial) OBRFIC[FE L7z 1400 470 5 B4 (b L7z 258
4 (BPE195 4, ktEe34) &L

[RIEE B R OHE] s 25(0H)De. 25(0H)Ds U >, By 7L, Zha—A
HbAle, 7/v7 I, NTx, totalPINP, FA7F 11, R E QoL : SF36,
LA - A RS UNIMEC #:52 UM-BAR2, BRIR. PAIRKHC I T DB, mifk.
XY HERL, T =AY MVIRRT, X7 NVIENTE A2 RIE, ek SPBS Ver9.42,
25(0H)D #E 71k : LC-MS/MS,

ER] @ 25(0H)D2 X THRERALL T TH 7=, @ 25(0H)Ds i, 14.6+6.7 ng/mL
(mean*=S8D). 13.5[9.6-19.1] ng/mL. (Median[IQR]). 4~37.4 ng/mL (rang) T&H -7,
(K1) @ 25(0H)Ds R & ZRE1 (k27 4F 11 A 235 Pk 28 4F 3 H & THAZR ik
284 A 8 AETHEFL L) OHERTIE, AFTHEFLIVARBILKETH- 72
(P<0.01), (X 2) @ fEFEREE QoL (> Tik, 25(0H)Ds £ 10ng/mL AKiii#f T SF36
DINODOTREDH LDO—2>ThHhD [RRMERERK] & =209~ —2a7d—>T
b5 DEEMIIIE)] CHEIIKETH 7= (P<0.05), (F1,2) ®39 A LR IREE
IZHBWT totalPINP & x Fp U —mEAE[0-0.1]1%12 0.582 OFFWHBIN A H L7z
(P<0.03), (X 3)

[E22] SRIOMETHLHEI T OEITE 258 £ 5RKD s 25(0H)Ds 0 H Y #i
1% 1.2-28ng/mL Th o7z, B¥ I VDR L ERICE#EITA NP> T, EXI DO
RIRITIEE ~DFEE GO FUNORREIC L BT L L HJESN TV D, AFETHES
T B 8 O S OERERSE QoL & B4 2 > D Rt & DR EBIRE Ok 3H DR D
TRFE - HEE, PR Sl 2 BEMEIC OV TA R, S DI g E T D BN B
Do



1 25 (OH) D35

35.0
30.0
25.0
20.0
15.0
10.0

5.0

0.0

0~

5~ 10~ 15~ 20~ 25~ 30~ 35~ 40~

(1)25(0H)D,

@ mean=SD:14.6+6.7

@ median [IQR]: 13.5 [9.6 — 19.1]
@ Range: 4 ~ 37.4 ng/mL

@< 10 ng/mLIE70A (28%)

® < 20 ng/mLI%203 A (78%)

®< 30 ng/mLIE250 A (97%)

(2)25(0H)D,

g B ©®

X 2 Z&fi & 25(0H)D3
2015.11-2016.3 2016.4-2016.8
n=155 n=103
P<0.01
NEESE
- :

isl
20F
15F
10F
5r .

ZFTHFLVIFRITEMBTSH 12

20151.11.1~2016.03.31

2016.4.1~2016.08.31

0.002

DFRTREBRLUTTHo1=
25(0H)D3 13.6+6.9 16.2£6. 1
#1 SF36 TFHRE
=10 (n=188) <10 (n=170) PiE
iAkgae (PFN) 51.5+9.1 51.7+7.0 0.876
A EIREE (RPN) 50.3+9.3 49.6+17.9 0.606
wDJEH (BPN) 50.5+9.5 50.2+10.2 0.840
SRR (GHN) 48.6+9.4 45.4+8.8 0.016
%7 (VIN) 45.0+10.4 42.9+10.2 0.152
thATERERE (SFN) 49.9+10.7 47.8+10.0 0.147
HE & EIRE (REN) 49.9+9.9 48.7+8.9 0.345
LOEEE (MHN) 46.9+9.7 44.9+9.6 0.142
* 2 SF36 H~U—z=27)
=10 (n=188) <10 (n=70) PfE

FiRrgfliE (PCS) 52.3+8.5 52.6+8.4 0.748
B fE (MCS) 45.5+9.5 42.7+10.3 0.042
gl mE  (RCS) 50.7+10.8 50.0+10.1 0.651

X3 39 mEARM AR ELENERE & B RE~— b —

S L E“ W

Ex = B B S

Zow - L] = & B

i R PO il N - i e

é oL 1 lS.\, W 2 _-‘H-H-H-

E - : - .

XA @A T-EHEE[0.0=0.1]% XA A T=-FEE0.1=21.01%
r=0.582 P=0.003 n=24 r=-0.570 P=0.004 n=24

Y=0.46X+22.6
RMDI5%IEHEM 0.233=r=0.798

=-0.45X+67.7

RMDO5%IEMEEM -0.790=r=-0.218
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Functional Reach Test (FRT)

Timed Up & Go Test (TUG)
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# B neEniisT—4

£V EEEEHY EEFEEGL

(n=197) (n=39) (n=158)
i (F) 38.4+11.9 35.2+11.6 39.1x=11.9
BMI (kg/m?) 23.0+=3.5 23.4+35 22.8+35
i (F) 41.6x13.0 45.8+14.7 411129

BMI (kg/m?) 22.2+3.] 21.0x2.3 22.3+3.8
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KERE %E(cm)
ThERIE#ZE(cm)
SMI (kg/m?)

1E Hke)

BHHH HD(N/ke)
R AR AI(N/ke)
A% JEE £ 71(N/kg)
HITERE(F)
TUG ()

FR (cm)

E D EE(mm)

EFEE HY
45.2+3.9
376238
8.40x0.99
41.0%+43

15914
9.9+2.1
45+1.2
6.7+0.8
2.7£1.0
445+7.3
671.2+182.1

EHTE 4L
43.7+4.0
36.8+3.1
7.88+=0.91
39.1+6.3

6.3*x2.1
5.0x1.7
40%+11
6.8+0.8
59+1.0
42.6+6.8
671.0%170.0

P<0.01

1t EFHEE HY-FL 2BE DL

P{iE
0.062
0.177
0.006
0.109
0.004
0.014
0.028
0.477
0.283
0.171
0.992

¥ P<0.05



i R Bt EBHTE HY-HL 2HEOHR

e
SMI * % H ﬁﬁj] * %

9 T 9

8 - [ 8

7 - 7

6 - 6

5 - 5

4 - 4

3 3

2 - 2

1 - 1

0 - . 0 .

EEEEHY EFEIERL EFEEHY EHTEEEL
R H . R Je /53 .

10 i ] 10 i i
9 9

8 8

7 7

6 | 6

5 4 5 T _
4 - 4

3 3

2 - 2

1 - 1

0 - . 0 .

EEEEHY EFEIERL EFEEHY EHTEEEL

* % P<0.01 * P<0.05




fH R kit EHTE HY-HL 2HEOLE

EFEIE HY EFEIE L P{E
KBEFE E(cm) 40.7+4.3 41.8+3.8 0.510
TRh&E ZE(cm) 33.3%£2.2 34929 0.202
MSI(kg/m) 6.03+0.70 6.24+0.93 0.587
2 N ke) 25.1x7.2 23.0*x4.4 0.109
BHHH(N/kg) 2.1x1.6 9.0*x1.5 0.900
AR AR (N ke) 3.8+0.5 3.7+1.1 0.875
A% I8 57 (N/kg) 3.3x0.5 3.0+0.8 0.471
SITEREF) 1.3%x0.9 6.9+0.8 0.162
TUG(#) 6.4+0.9 6.4+0.8 0.901
FR(cm) 39.4+3.7 38.8+6.0 0.802
EILEIFE(mm) 975.0x122.0 996.0+176.1 0.778
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- MRIEHEFRR  20~39% (35) 40~59% (18) 60 ~80x% (14)
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IBROEETRE . 2ENG6ASTADRAE (rui 7, Matsudaira K. Eur Spine J, 2012)

grade 0 | BELL
grade 1 | X@OR\EE

grade 2 | XWIZHAPEFLLE
RELHOIEE

grade 3 | ER4ERBGHALES
grade 4 | BR4BLI FRAERE

IBEOEHTREE>TVDERI : H{i158p

B OE % W

208 H2HA0FAE
0 10 20 30 (%)

= PACE survey 2009, JP (MI&IEH. N1 20w 32, 2011)5
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1489 A
A1E1120. 13694
T r—MMEIRAEE 1489 A
BREEXR (7T r—HEUREE) 1452 A

(97.5 %)

FEp:388+12.8(Mean £SD)
thR{@E:38(IGR 26 - 51)(H>-21LE1451)

Tr—EKieBisEAR:2015 118
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2707% ) \ = -
(402/1452) 1050
_éA
1452
AEAR 10048 20 30 40 50 60
H%i%rﬁ()%wﬁﬁf% 23.53% (23.68%| 29.0% |29.79% |30.23%| 27.78
o/ %
dHY/ (DYV+IZL) | 8/34 |103/435|78/269|87/292|120/397 | 5/18
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(402/1052)

I ERORE

(REZRELENEVER)

Deyo RA, et al. JAMA 268, 19929

Deyo RA, Weinstein JN. N Engl J Med ™’
344, 2001
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BHREREEREE™
*BELYE TRIER (LEEERY) R
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RS RER - BARR BHERER

%E

Q21 [ARNERAPE N HEFRETER
FECBZEEHB2ITHLBHLET.

PFILOIEHE R R Q&ALD

W15 H ORI

Bikos5.5% Ztk30.5%

n=2978

(FHHFS ROAD 2010)
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BiadlY EIH NELy 232 170 402
[LMVZ ] 532 515 ------- 1050
it 764 688 1452

Z ‘YX“H:L329 (95%CI 1.054 t0 1.676) p-value 0.019

BRI R I B

iD3dh o172,



B TRk > TS BIE TIGA78 LY ] =

BEHYETH ME0) i - s
e o o s
i 237 470 707

YAl 2.073 (95%CI 1.47to0 2.925) p-value
37k Ll B Tl L JEg I B i Hh oz, Wi 34%

hand




BRrsHY ETh NI 100
NRYAS-& 116 911 1027
&t 216 1208 1424
Zv A

2.644(95%CI 1.963 to 3.562), Chi-squared 41.88 p<o0.01
DD LIERRIZ BT,
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778

272

1050

—

1097

355

X l:l:1.344 (95%CI 1.017 to 1.7775), Chi-squared 4.071 p-value 0.044

TAZI =7 VSN 2B DL BRI Z D,

Zhn Lt TR IT—4H
BRE (k> TLVD) 452 80 532
BAE (4o 7ELY) 645 275 920
&t 1097 355 1452

BT, [FAYT—2 T 22.5 %(80/355) vs. [FAZT—ILIH 1T 41.2 % (452/1097)
I I:lj2.409 (95%CI 1.827 to 3.176), Chi-squared 39.462, p-value 0.044

TAZI = USRI DEBPERD LD




NAYAY-4

it %1103

Odds ratio 1.187 (95%CI 0.905 to 1.559), Chi-squared 1.364 p-value 0.243

BMI LB OB IR,
BMI £8) 22.7 1 5.9 (kg/M2), H1efiiz2.3(IQR: 20.0 - 24.7)

LTWLS L TLVELY B
BRHYEIH NI 77 325 402
FLMOVZ 234 816 1050
&t 311 1141 1452
Odds ratio 0.826 (95%CI 0.62 to 1.102), Chi-squared 1.513 p-value 0.219
BHLTHWDEIE: 21.4% (311/1452)
SR B 2 IR DB 3 AR E
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A Letter to Dr. Mark R

Vitamin D or cholecalciferol is a collective structurally related to
metabolites obtained from dietary foods, supplements and sunlight.
The importance of vitamin D is well recognized in the skeleton. It
regulates calcium and phosphorus level in the blood by promoting
their absorption from the intestine, and also stimulates bone formation
and mineralization. The article titled “Vitamin D and Cartilage: Does
Vitamin D Influence Cartilage Integrity?” by Dr. Marks R is very
timely and insightful [1]. Detailed mechanism between the articular
cartilage of the joint and vitamin D was discussed in his article. As I’
m actually engaged in a lot of operations for degenerative disorders
of the joint and the spine as an orthopedic surgeon, the potential
links, proposed by Dr. Marks R, between the impact of vitamin D
insufficiency and osteoarthritis sounds very intriguing [1].

The potential links are following.

. Articular cartilage dysfunction
. Bone dysfunction

. Cardiovascular comorbidities
. Depression

. Falls + fractures

. Inflammation

. Neurological problems
. Muscle dysfunction

. Obesity

o Poor health status
. Sensory dysfunction

Need for the further research of vitamin D function in the human
body is mentioned in his discussion. I also guess that there are lots
of unknown aspects of vitamin D in the human body. Especially,
relationship with falls, muscle dysfunction, neurological impairment,
depression, poor health status, the incidence of colo-rectal and breast
cancer, the exacerbation of asthma or chronic obstructive pulmonary
disease, and so forth should be disclosed in the near future. Now a
days, these are being hot topics of researches in the whole world for
the last decade.

25[OH]D is a stable form of vitamin D metabolized in the liver.
Therefore, serum 25[OH]D concentrations currently becomes a hot
interest in light of the bone and muscle metabolism as an indicator of
vitamin D in human body.In the field of orthopedics, the threshold
of insufficient serum 25[OH]D concentrations is determined by
PTH reflection point of the relationship between serum PTH and
25(OH)D concentrations, and clinically identified as one of the risk
factors which related to osteopenia and/or sarcopenia. Osteopenia
and/or sarcopenia secondarily lead to hip and spinal vertebral
fracture caused even by minor falls, and they finally result in disused
syndrome or mortality in the elderly generations [2]. Vitamin D may
play a key role to prevent from falls directly or indirectly in the elderly
generations although the mechanism is still controversial [3]. In 2008,
Suzuki et al. proposed that the serum 25[OH]D concentrations below
20ng/mL was a threshold of falls in the Japanese elderly generations
(=65yrs). As a positive study which supports vitamin D is associated
with prevention from falls, in vitro, our colleagues, Miyakoshi and
Sasaki have demonstrated that a vitamin D analog, alfacalcidol had an
effect of strengthening muscle tonus in the rats [4].

The proportion of elderly people has been increasing in our globe.
Out of all the advanced countries, Japan, in terms of the aging society
phenomenon, is at the center of this problem. As of 2014, the rate of
people over 65 years and 75 years is 25.7% and 12.5%, respectively in
Japan. Moreover, the rate of people over 65 years is rapidly increasing
and estimated to rise to 33.4% by 2034. This is unsurprising data, and
one we must confront. Undoubtedly, the current situation of Japan is
bound to develop in other countries in the near future [5].

In the western developed countries, especially in the United States,
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Table 1: Serum 25-Hydroxyvitamin D [25(OH)D] concentrations and health proposed by NIH [7].

nmol/L ng/mL Health status
Associated with vitamin D deficiency, leading to rickets
<30 <12 S . o
in infants and children and osteomalacia in adults
30 to <50 12to <20 Generally considered inadequate for bone and overall health in healthy individuals
Generally considered adequate for bone and overall health
250 220 ) P
in healthy individuals
>125 >50 Emerging evidence links potential adverse effects to such
high levels, particularly >150 nmol/L (>60 ng/mL)

influence of 25[OH]D deficiency, insufficiency and Inadequency
on the individual health is very concerned. What is deficiency,
insufficiency and Inadequency of vitamin D?NIH, World Health
Organization, Institute of Medicine, Centre for Disease Control and
other organizations has suggested risks caused by lack of 25[OH]D.
In particular, NIH has clearly proposed a guideline for the serum
25[OH]D concentrations (Table 1) [7]. On contrary to the United
States there is no objective proposal of the normal or healthy range
of the serum 25[OH]D concentrations from the medical associations
in Japan. Dawson-Hughes B et al. have reported that 90% of Japanese
and Korean population have serum 25[OH]D concentrations below
30ng/mL of which level is defined as a threshold off alls [6]. The
guideline proposed by NIH is really available for Asian including
Japanese? There may exist an ethnic difference of serum 25[OH]D
concentrations in the healthy individuals.

Survey of Serum 25[OH]D Concentrations
in Healthy Employed Workers at Latitude
40°Northin Japan

From November 2015 1 to August31¥, 2016 in Odate, Japan.
In our institute, the serum concentrations of 25[OH]D were
investigated in the healthy employees, who mainly worked indoors.
Geographically, Odate is located at approximately latitude 40° north.
Odate annually has the shortest time of solar exposure in Japan.
Three hundred and ten participants (Men 195, Women 63) were
randomly scrutinized from the 1452 employed workers. Their mean
age was 39.9£19.9 (mean + standard deviation). Serum 25[OH|D,
and 25[OH]D, were sampled in the all participants. The associations
between serum concentration of 25[OH]D and health status
including depressive mood, backache and so forth are being analyzed.
The significance of difference was analysed by the Mann-Whitney U
test (P<0.05= significant).

A Preliminary Result

Serum concentrations of 25[OH]D, was below the limitation
of detecting (<4ng/mL). The mean value of the serum 25[OH]D,
concentrations was 15.1+6.9 ng/ml (Men ; 15.0+6.8 ng/ml, Women
; 13.5+6.4 ng/ml). There was no significant difference in the mean
value of the serum 25[OH]D, concentrations between men and
women (p<0.121). In the winter season, the mean value of the serum
25[OH]D, concentrations (13.6+6.9 ng/ml, n=155, from November
1* to March 30%) was significantly lower than that in the summer
season (16.2+6.1 ng/ml, n=103, from April 1* to August 31*) (p<0.01)
(Figure 1). Forty% (103/258) and 79% (204/258) of the participants
have demonstrated the serum 25[OH]D, concentrations under
12ng/ml and 20ng/ml, respectively (Table 2). The participants with
the serum of 25[OH]D, concentrations under 10ng/ml have shown
a significantly lower GH (45.4+8.8) and MC (42.7+10.3) adjusted

25(OH)D; , ng/mlL

P<0.01

3 °

35 a .

30 e e
25
201
15+
101

5r -

winter summer

Figure 1: In the winter season (November 1%t to March 30'"), the mean value
of the serum 25(0OH)D, (13.6£6.9ng/mL, n=155) was significantly lower than
that in the summer season (April 15 to August 31%) (16.2+6.1ng/mL, n=103)
(p<0.01).

Table 2: Serum 25-Hydroxyvitamin D [25(OH)D3] concentrations in healthy
employed workers at latitude 40°north in Japan.

25(0OH)D (ng/mL) Numbers (%)
<12 103 (40)
12~20 101 (39)
>20 54 (21)
> 50 0(0)

national score in comparison to the mean value of GH (48.6+9.4)
and MC (45.5£9.5) adjusted national score in the participants with
the serum 25[{OH]D, concentrations of 10ng/ml or more (P<0.05).
The mean value of the serum 25[OH]D, concentrations was slightly
decreased in the participants with backache (13.4+5.3 ng/ml, n=64)
than that without backache (15.0+7.0 ng/ml, n=194) (P=0.051).

Personal Commentary

The mean value of the serum 25[OH]D, concentrations of the
participants that is 14.6+6.7 ng/ml (Men ; 15.0+6.8 ng/ml, Women ;
13.5+6.4 ng/ml ), is defined as being ‘inadequent’ for bone and overall
health in healthy individuals according to NIH proposal [7]. This is
surprising data, and what does it suggest?. All of the participants, who
are being regularly engaged in the proper works, should be considered
‘sick or unhealthy’ and be recommended to take the supplementation
or medication of vitamin D?. Is Serum 25[OH]D concentrations
originally lower in healthy individuals of Japan?. It seems like very
controversial, and needs a further discussion and consensus based on
epidemiological and scientific researches.

Depression is a condition characterized by depressed mood
or loss of interest or pleasure in nearly all activities most of every
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day for a period lasting at least 2 weeks. Poor health status and
depression are common co-morbidity for patients with backache.
Depressed patients without the diagnosis do not gain proper
reference and treatment which may reduce their total illness burden.
In the current preliminary result, no significant difference in the
mean value of the serum 25[OH]D, concentrations between the
participants with and without backache was shown (P=0.051). But
the participants with serum 25[OH]D, concentrations under 10ng/
ml have had a significantly lower GH (45.448.8) and MC (42.7£10.3)
adjusted national score than the mean value of GH (48.6+9.4) and
MC (45.5+9.5) adjusted national score in the participants with the
serum 25[OH]D, concentrations of 10ng/ml or more (P<0.05). In
our ongoing research, SF-36 Ver. 2" has been used for evaluation
of the health status of the participants. The GH and MC score
from SF-36 Ver. 2’ is an easy and valid predictor to detect general
health status and depression [8]. Whether vitamin D deficiency or
insufficiency is a causal or circumstantial risk factor for poor health
status anddepression? Vitamin D likely has important functions in
the human brain as a neuro-steroid, it still remains unclear whether
these functions may be related to the occurrence of major depression.
Recent studies have identified VDR in nearly all tissues, including
both neuronal and glial cells in the central nervous system as well
as the peripheral musculosketetal system [1,9]. Understanding of the
function of vitamin D in the brain, is less known concerning how
vitamin D may relate to the emotional mood. The current preliminary
result has shown a possibility that vitamin D may be associated with
depressive mood in the employed workers, but it is very controversial.
A further longitudinal research is being carried out in our institute.
Objective and persuading results are expected.
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