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I. A &
85 T3d HYFEID)S 8359 Fa3 HAd F dpo|th(Patel VB T,
2015; Bianchi M &, 2015; Kim JS &, 2015). 7] &3 &5 =y S04
o] Watet dacle o4, uivk, A A, uEs, AgEd aga 4l
SH 55 s A 5 olgta ¥ A Avk(Kim JS 5, 2015; Maataoui A
5, 2014; Wen C %, 2014; Proietti L %, 2014). 3|g]|& w5z og =37
HEE 522 85 7[A4Q &8 fdste ez d4#Ad 9
(Gentzler M &, 2010). o W, 38 ==, HEE= 5232 A5 3= 3
& HYx AelA a3 34 gedo FHES vlce Adde ok AT
A oin] 4~58) v st} (Kim JS 5, 2015; Campbell A &, 2013;
Rajeswaran G &, 2014). T2 A7oM %, AL AA &es Wol sk 2
< FHd HYo e FHEHN AdFo Jvki vERETH(Suri P T,
2015). 3ElE @Wo] AM&ste 22 Tl WS fdsth. AR §A4
)

243k FJDell a3k A= A givt

o

Aol &gl - (physical lumbar load

(Videman T ‘&, 1990).

TS ANl kel wsiA H]idd A REe] ¥ Ao I
A AtH(Leischik R &, 2015). $17Fa-84 7} =<1 National Institute
of Occupational Safety Health ¢ lifting equation®|4}, Rapid Entire Body
Assessment (REBA)E AF-&3to] Ao 2yt Aded 52 H7M8 S o
AHHE FEE wiAY HEE %ol B (Gentzler M T, 2010;
Leischik R &, 2015). &W#EL &3] &5 &5 7oA H= Ag A
A s (&A%, 75 S5, 72E85)s st "dn. o]y g s AR

Au)E ALE, ARF AYPANA FADE AAE fAeoF F, AL 4

A



HIE 5ol Wi gyol H, #AE olFstiA wEHow fxE 7], 5A
of AdojA olFstr], sleEE wWile §2 Tolth(Lavender SA T, 2007;
Neesham-Smith D ‘&, 2014; Broniecki M &, 2010). o] AlA Ao = J+=
Aol 85 FHom gl 2G5S dovl= Aem oy A AE
Punakallio A % (2014); Mayer JM & (2015); Kim MG & (2013); Kim D-S &
(2010) o8 F=F=AT Y 85 Feo] $3d HIY Fo vA= dF=
ZAEE A Jang T-W 5 (2016)S Al9jstd A<l Qi)

MRI= slele] s34l ol st Hare] X A= g Advk
(Carragee E 5, 2006; Takatalo J &, 2011; Chou D &, 2011). 3}X| %+ -
o RIFAT= 54 Ads 7H Aol A B34 dsirh A7]=A]ol tisiA
RS SFA A @ 2 ATl SAerR 2F el g2 A4
A o]l ddiHoer 85 Fob dF7F A2 MY 3AHA ARy o5

Fo4 Hae o dos)tA RIZ BN AvHom zAehs o 2Ao
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Fde sty HA}
QFHQe w A g o] #FH9(standing positionol 4] AP, lateral, Rt.
oblique, Lt. oblique, flexion, extension) 2 MRI & Wi T2 EIS 7

Wate] TREZe] s G AAE ARG,

WRI Z92 HF9 Al 9 5 B 11 % 12 A= ojmA] ORI =7
npx ek F3olA AMA HF74A]) 1.5T 2AUE Algste] &g, &g
o]z FAE 4mm P Aoke] Aol 146mmoll A 150mm7kA 2 STt
grgelstat dE o4l ARG st AEo)7t Hofate] w8 MR G/l
A asatelof 3 WS AAste] #EAE LS. (B Aol #
Yors HFUaS(SUs, FUT, AWS), oA,

| ) 1l O o

obst 4= Q& AHTE 5, RIZE $3d HIAFZ=(F, §); "=z o)
oAX (AT g £HF9 €= Wak); Pfirrmann grade (T3 Al59) ¥ 3Y);
FNAH AAAE; 143 AAAES BEIYTH

T HYFEE FF8] AsM dFA= o5
AMoeR 55 St 5 dA e Avhgi o= 0.458-0.770] Ut
Pathria & (1987)°l oJsA wtEolxl F3bd & w7p Wiio] AREH AT
RIZ F3d9 HAAEE 094 372 G338 %Atk (grade 0, normal;
grade 1, degenerative changes including joint space narrowing, cyst
formation, small osteophytes without joint hypertrophy seen on axial or
sagittal i1mages; grade 2, joint hypertrophy, large osteophytes without
fusion; grade 3, bony fusion of the joint(Park MS et al., 2015)).
hof JEAZ] o] i dod= e =4 & As Agsit.
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Table 1. General risk factors for facet joint degeneration of the study

participants
Occupat ion
) Firefighters Office workers
Variables p-value
(N=341) (N=80)
n % n %
20-29 89 26.0 20 25 0.832
30-39 96 28.4 20 25
Age(years) 40-49 86 25.1 20 25
50-59 70 20.5 20 25
Mean = SD 39.0£9.73 39.4+£10.53 0.728
Height (cm) Mean = SD 174.0£5.12 174.7+10.43 0.391
Weight (kg) Mean = SD 74.0£8.11 74.2+10.11 0.376
BMI Mean = SD 24.4%£2.49 25.0%+3.12 0.137
Episode of back pain
. . No 109 31.9 36 45.0 0.027
(1 day with complaint
from the lower back
during the previous Yes 232 68.1 44 55.0
1 year)*
Physical exercise <1 112 32.9 23 28.8 0.703
) 1~2 113 33.1 30 37.5
(times/week) >3 116 34.0 27 33.7
<5 112 32.8 21 26.2 0.771
Duration of 5-9 48 141 14 175
10-14 32 9.4 8 10.0
emp loyment 1519 51 15.0 11  13.8
(vears) >20) 98  28.7 26 32.5

Mean £ SD 14.1%+11.44 13.4+13.56 0.627
Drinking status

<72g/week 93 27.2 15 18.8 0.116
(72g/week)
>72g/week 248 72.8 65 81.2
Smoking status Non-smoker 119 34.9 31 38.7 0.397

Ex-smoker 121 35.5 22 27.5

Currently 5 o995 97 333
smoking

#*p<0.05, **p<0.01;SD:standarddeviat ion;BMI :bodymassindex.
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Table 2. Prevalence of facet joint degeneration (FJD) stratified by age

and occupation in each spine segments.

Firefighters Office workers

Segment  Age p-value
n % n %
L12 20-29 12 13.5 0 0.0 0.457
30-39 23 24.0 2 10.0
40-49 36 41.9 6 30.0
50-59 34 48.6 6 30.0 P for trend<0.001
Total 105 30.5 14 17.5 0.018%
L23 20-29 32 36.0 5 25.0 0.808
30-39 43 44.8 6 30.0
40-49 56 65.1 10 50.0
50-59 43 61.4 10 50.0 P for trend<0.001
Total 174 51.0 31 38.8 0.048%
L34 20-29 38 42.7 7 35.0 0.531
30-39 49 51.0 7 35.0
40-49 55 64.0 15 75.0
50-59 58 82.9 15 75.0 P for trend<0.001
Total 200 58.7 44 55.0 0.585
L45 20-29 48 53.9 11 55.0 0.736
30-39 69 71.9 11 55.0
40-49 73 84.9 16 80.0
50-59 67 95.7 17 85.0 P for trend<0.001
Total 257 75.4 55 68.8 0.225
L5S1  20-29 39 43.8 7 35.0 0.497
30-39 61 63.5 8 40.0
40-49 61 70.9 12 60.0
50-59 56 80.0 15 75.0 P for trend<0.001
Total 217 63.6 42 52.5 0.066

*p<0.05;**p<0.01;L12: lumbarspinelevels1-2;L23: lumbarspinelevel s2-3;L34
:lumbarspinelevels3-4;L45: lumbarspinelevels4-5;L5S1: lumbarspinelevelba

ndsacralspinelevell.

_']D_



3. &% WelAd 73 od 2RE Ropd FuA Hde F4E

54 2 dokst ¥ HAe fHE dAdE Fds] fleiA o
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Table 3. Prevalence of the facet joint degeneration (FJD) by longest job

period according to fields of work in firefighters

Job category(in firefighters)

Level FS Rescue, EMS Office work p-value
n % n % n %

L12 FJD 29 32 36 25 41 40 0.892
L23 FJID 51 57 64 44 59 56
L34 FJD 58 60 76 52 67 64
L45 FJD 75 81 99 68 84 80
L5S1 FJD 64 71 91 62 63 60

*p<0.05,**p<0.01;FS: firesuppression;EMS:emergencymedicalservice;FJD: fac
etjointdegeneration;L12: lumbarspinelevels1-2;L23: lumbarspinelevels2-3;
L34:lumbarspinelevels3-4;L45: lumbarspinelevel s4-5;L.5S1:lumbarspinelevel5a

ndsacralspinelevell.

_']1_



31.2%, AF

|

e

=l
Mo
1
off
ol
2
N0 M o
3
o8]
<
(@)
=

A, TR D TR, AR A9

. BHARISel A 20t) Bl

A
A2 25,3030 . sHA I SFell A 50TH ]

8.9%, A2

24 294 k. 2 Ak ol A

F&, ATA)e] BE Ay FAUF BAROE o8 Aol

o

T

O O
=

Aslr] fleiA adgtor ZFsHEA M 2

FHYE )

17.8%, T+ % TX2&

35.7%, 7+ H +x

R RA AL, PR

Table 4. Distribution according to age and job in firefighters

Job category(in firefighters)

Age FS Rescue, EMS Office work p—value
n % n % n %

20-29 18 17.8 49 31.2 21 25.3 <0.001

30-39 26 25.7 51 32.5 20 24.1

40-49 21 20.8 43 27.4 22 26.5

50-59 36 35.7 14 8.9 20 24.1

FS:firesuppression;EMS:emergencymedicalservice
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5. ¥4 FAF, &A% AFE Fd Yol ¥l
Wel WA, AN ueld B4 2 Hopd W@ dwle] xolg e
JICEERERIEE B Cl
2 JFor FEF FAQY, TF 2 Fx, ATAL w28t
(Table 5). BFARL FARL, &% @44, ¥d 944, 77 2 72
FoR gt AN HARAH Y FFAY 1 7
(3]

g
9 pxe YFAY BARHOR feF dolrt Uuvh.

Table 5. Comparison of average age difference by job in firefighters and

hospital office workers

Hospital
office Firefighters
workers p-value
FS Rescue, EMS Office work
Mean £ SD Mean = SD Mean £ SD Mean £ SD

39.4+10.53" 42.5+10.56° 36.3+8.13% 40.0410.03"¢ <0.001

Duncan : a<b<c
*p<0.05,**p<0.01;FS: firesuppression;EMS:emergencymedicalservice;SD:stan

darddeviation
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ANAdeF Aol e & o] HXHE Flsty] AAsiA vl EAE
ATHTable 6). AAFHGFANA FAHGES AAZFA G 25 o]3t= st A A A
FAG 25 o]l o F¥d HFO nixHE H]al shGlS W L12: 0.384
(95% CI, 0.299-0.492, p<0.001), L34: 1.460(95% CI, 1.164-1.832, p=0.001),
145 3.247(95% CI, 2.497-4.221, p<0.001), L5S1: 1.897(95% CI, 1.501-2.398,
p<0.00D) = FATH R Fo3k Zpol7} UYL, L23olH = SASGH R
o) gt Afol= YUTE. AWM= AL A 5ol e THd F o] Hxp]
ZFol= L12: 0.407(95% CI, 0.310-0.533, p=0.001), L34: 1.462(95% CI,
1.139-1.876, p=0.003), L45: 3.491(95% CI, 2.601-4.687, p<0.001), L5SI:
1.977(95% CI, 1.525-2.562, p<0.001)& ZA|8t2 o7 {3 zto]7} QI ar,
L23o A= SAItA o2 Fo%k Apol= . B A8 A LEA A L2t
0.286(95% CI, 0.150-0.543, p<0.001), L45: 2.375(95% CI 1.324-4.259,
p=0.004)°l 4 FATA o= {3 Afo]E BT}

Table 6. 0dds ratio based on the BMI for facet joint degeneration (FJD)

The all group Firefighters Hospital office workers
Variable 0dds ratio(95% CI) 0Odds ratio(95% CI) 0Odds ratio(95% CI)
Odds ratio Odds ratio Odds ratio
p p p
(95% CI) (95% CI) (95% CI)
0.384 0.407 0.286
L12 <0.001 <0.001 <0.001
BMI (0.299-0.492) (0.310-0.533) (0.150-0.543)*x*
1.013 1.098 0.688
(ref:<25) L23 0.910 0.453 0.176
(0.811-1.266) (0.859-1.404) (0.400-1.183)
1.460 1.462 1.455
L34 0.001 0.003 0.176
(1.164-1.832)*x* (1.139-1.876) (0.845-2.503)
3.247 3.491 2.375
L45 <0.001 <0.001 0.004
(2.497-4.221)#* (2.601-4.687 ) (1.324-4.259)%x*
1.897 1.977 1.571
L5S1 <0.001 <0.001 0.105
(1.501-2.398) 3 (1.525-2.562) (0.909-2.716)
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7 sl e - P9 HAH] Hlu

sElEdd we F3d Hao vt s gelsty] flaEA Hlal EA 83T
(Table 7). AAFANAN FAZHS sllEd 90cm ©]3t= stIA &=
90cm ©]/¢?1 o] F¥A F o] HahulE Hlal 3H3lS o
L12: 0.422(95% CI, 0.247-0.722, p=0.002), L34: 1.783(%% CI, 1.070-2.970, p=0.026),
145: 3.571(9%% CI, 1.975-6.460, p<0.001), L5SI: 1.909(95% CI, 1.140-3.198, p=0.014)=
SATAHORE Foygtk zte] 7t AAUTH

Aol A = FElEdd nE T B3 uAH] Aol
L12: 0.368(95% CI, 0.200-0.680, p=0.001), L34: 1.839(9%% CI, 1.067-3.344, p=0.029),
1A5: 4.200(9%% CI, 2.107-8.371, p<0.001), L551: 2.059(95% CI, 1.153-3.675, p=0.015)%
AR FoJst 2ozt Adith. WY WA FRANAE BATH R
ol gk xfol 7k gt

Table 7. 0dds ratio based on the waist circunference for facet joint

degeneration (FJD)

The all group Firefighters Hospital office workers
Variable 0dds ratio(95% CI) 0dds ratio(95% CI) 0dds ratio(95% CI)
Odds ratio Odds ratio Odds ratio
p p p
(95% CI) (95% CI) (95% CI)
Waist 0.422 0.368 0.566
. 2 0.002 0.001 0.566
circumfe (0.247-0.722) (0.200-0.680):x* (0.227-2.251)
rence 1.065 1.080 1.023
. L23 0.803 0.782 0.982
(ref:<90 (0.652-1.738) (0.627-1.861) (0.542-1.971)
cm) 1.783 1.889 1.400
L34 0.026 0.029 0.566
(1.070-2.970) (1.067-3.344)* (0.444-4.411)
3.571 4.200 2.000
L45 <0.001 <0.001 0.258
(1.975-6.460) (2.107-8.371) (0.602-6.642)
1.909 2.059 1.400
L5S1 0.014 0.015 0.566
(1.140-3.198)* (1.153-3.675)* (0.444-4.411)
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e we We F
(Table 8). AAATNN ZALRE 150] L2 72g ola) vpAE Awe.

sfelA] 1Fo] e 72g o] whAl: Wukel Fyd Hae] mAuE W

ol7F ghlont 123, L34, 145, L5SIeIM = SAISA o2 Fofd zto]= fI3

o 2, WY BEH 2R s BAGH R fold Aol Qg

Table 8. 0dds ratio based on the alcohol comsumption for facet joint

degeneration (FJD)

The all group Firefighters Hospital office workers
Variable Odds ratio(95% CI) Odds ratio(95% CI) Odds ratio(95% CI)
Odds ratio Odds ratio Odds ratio
p p p
(95% CI) (95% CI) (95% CI)
0.574 0.608 0.509
Alcohol 1 0.026 0.066 0.319
Coqsumpt (0.352-0.935)* (0.358-1.033) (0.135-1.923)
1on 0.955 0.808 3.111
. L23 0.848 0.423 0.101
(ref:<72 (0.599-1.525) (0.480-1.361) (0.800-12.099)
g/week) 0.882 0.852 1.125
0.610 0.559 0.838
(0.544-1.430) (0.498-1.459) (0.364-3.476)
1.253 1.450 0.800
L45 0.407 0.222 0.729
(0.735-2.138) (0.799-2.631) (0.227-2.822)
0.772 0.901 0.470
L5S1 0.306 0.710 0.209
(0.471-1.267) (0.520-1.560) (0.144-1.529)
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B3¢ vxpH] H] L
A4 g wxH|E elsr] YA vla A&

AREE Gl

=8
o
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&2

lo

st A FAxtet AFAxTte] $3d Hae niaiH| &
L12: 0.418(9% CI, 0.286-0.610, p<0.001), L34: 1.687(95% CI, 1.181-2.412, p=0.004),

[45: 7.062(95% CI, 4.184-11.921, p<0.001), L5S1: 2.071(95% CI, 1.433-2.994, p<0.001)
= oAt oR Feogh Aolrh Sdflth. amtel M= L12t 0.446(956 CI,
0.296-0.672, p<0.001), L34: 1.548(95% CI, 1.050-2.281, p=0.027), LA5: 7.232(95% CI,
4.049-12.914, p<0.001), L5S1: 2.452(95% CI, 1.615-3.723, p<0.00DE EA8H2 o=
frolsl zpolzk k. W HAA FEA A L12: 0.294(95% CI, 0.109-0.797,

p=0.016), L34: 2.667(9%% CI, 1.043-6.815, p=0.040), 145: 6.333(9%% CI, 1.874-21.402,

p=0.003)° A SATH o2 Folg o] E KT

Table 9. 0dds ratio based on the smoking for facet joint degeneration (FID)

The all group Firefighters Hospital office workers
Variable 0dds ratio(95% CI) 0dds ratio(95% CI) 0Odds ratio(95% CI)
Odds ratio Odds ratio Odds ratio
(95% CI) (95% CI) (95% CI) P
0.418 0.446 0.294
<0.001 <0.001 0.016
(0.286-0.610) (0.296-0.672) (0.109-0.797)*
1.048 1.098 0.833
. L23 0.670
Smoking (0.742-1.480) (0.751-1.605) (0.360-1.929)
. 1.687 1.548 2.667
(refinev 134 0.040
er (1.181-2.412)*x* (1.050-2.281): (1.043-6.815)=
7.062 7.232 6.333
smoker ) <0.001 <0.001 0.003
(4.184-11.921) 5 (4.049-12.914) s (1.874-21.402)%x
2.071 2.452 1.000
L5S1 1.000

<0.001
(1.433-2.994 ) *x

<0.001
(1.6156-3.723)

(0.434-2.307)
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A Aol M F1-23] e o] e 53] nixpn=
L12: 0.403(95% CI, 0.253-0.642, p<0.001), L34: 1.900(9% CI, 1.221-2.956, p=0.004),
145 2.625(95% CI, 1.640-4.201, p<0.001), L5S1: 1.719(95% CI, 1.112-2.657, p=0.015)%
AR ot abelr) SRk el A F1-29] $ed AE
L12: 0.400(95% CI, 0.238-0.672, p=0.001), L34: 2.182(9%% CI, 1.317-3.614, p=0.002),
[45: 2.889(95% CI, 1.690-4.938, p<0.001), L5S1: 2.182(%% CI, 1.317-2.614, p=0.002)

oA FAGACR foF AolE marh WA AR F1-28) LE@
OFe BAGHoR fold Aol E molX ket

A Hdetol A F33] o] LEe Hute] THH F o] v =
L34: 1.511(9%% CI, 1.164-1.960, p=0.002), 145: 3.538(9%5% CI, 2.601-4.814, p<0.001),
1551 1.878(95% CI, 1.437-2.455, p<0.00DE FAIsHH o= §93F 2o|7b ATt
2ol A FF33] o)A} %3 1E-S 112t 0.593(95% CI, 0.448-0.800, p=0.001),
L34: 1.566(9%% CI, 1.174-2.088, p=0.002), LA45: 4.270(%% CI, 2.985-6.108, p<0.001),
[5S1: 2.047 (9% CI, 1.518-2.760, p<0.001)llA] TAIEHH o2 {23 2fo]& HS
ok W AgHeA F33] o] E} I1FS BATHoR {93t FolE

UTH.

&2

B o] ]
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Table 10 . 0dds ratio based on the exercise for facet joint degeneration (FJID)

The all group
Odds ratio(95% CI)

Firefighters
0dds ratio(95% CI)

Hospital office workers
0dds ratio(95% CI)

Variable 0dds ratio (95% 0dds ratio (95%
0dds ratio (95% CI) s ratio (9% s ratio (9%
cl) Cl)
Exercise 0.403 0.400 0.417
1~2/week L12 < 0.100
— kk — kk -
(ref: 0/week) (0.253-0.642) (0.238-0.672) (0.147-1.183)
1.289 . 0.889
1,23 0.808
(0.844-1.970) (0.879-2.275) (0.343-2.304)
1.900 2.182 1.125
4 0.808
(1.221-2.956) *x (1.317-3.614)%x (0.434-2.916)
2.625 . 1.833
5 <0.001 <0.001 0.232
(1.640-4.201) (1.690-4.938) %+ (0.678-4.957)
) ) 0.700
1551 015 0.002 0.469
(1.112-2.657)* (1.317-3.614)%x (0.266-1.839)
Exercise
0.494 ) 0.139
>3/ week L12 0.001 <0.001
. (0.376-0.647) (0.448-0.800) %+ (0.055-0.354) %+
(ref: 0/week)
1.165 . )
0.163
(0.902-1.505) (0.995-1.754) (0.342-1.199)
1.511 ) 1.278
4 0.436
(1.164-1.960) = (1.174-2.088) s (0.690-2.368)
3.538 . 1.733
<0.001 <0.001 0.090
(2.601-4.814)%x (2.985-6.108) %+ (0.918-3.272)
1.878 047 1.278
1551 <0.001 0.436

<0
(1.437-2.455)*x

1 .
(1.518-2.760)x

(0.690-2.368)

p<0.05,**p<0.01;SD:standarddeviat ion;BMI :bodymassindex.
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11. A3 22RE 7|$£o2 A#He
(0dds ratio) H]xL
anyko] Wl AHFA ZEAR] MM S Edlo] dAwnby o AB7IeA
o] Ty o
EA et tH(Table 11). ARFA = A gk 4nvtke]
Fao] fFHES v xH= 27 L12: 1.782 [95% Confidence Interval(CI),
0.974-3.297, p=0.071], L23: 1.485 (95% CI, 0.910-2.408, p=0.125), L34:

o4 539 vz

#

stelsly] YA AFER 2EAE FARAWOR B 2

s

H|2HH] & ]

s

w4

El
o

~

1.079(0.665-1.735, p=0.778), L45: 1.266(95% CI, 0.759-2.113, p=0.384),
L5S1: 1.405(95% CI, 0.871-2.262, p=0.171)= 2%+ x}o|7} glie;. 34
Bl fjdeclorw gy A7, AFF AT, 5, 95 BB olF
T8k W\ Anl= ZHZE L12: 2.644 [95% Confidence Interval(CI), 1.317-5.310,
p=0.006], L23: 2.285 (95% CI, 1.304-4.006, p=0.004), L34: 1.409 (0.807-2.459,
p=0.228), L45: 1.918 (95% CI, 1.037-3.544, p=0.038), L5S1: 1.811(95% CI,
1.031-3.181, p=0.039)%2 L34E A|¢]g L12, 123, L45, L5S1oAl Awbyto] A}
T2 SEARYG AR FoetA U
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Table 11. Odds ratio for facet joint degeneration (FJD), measuring risk in

firefighters compared to risk in hospital office workers

Unadjusted Adjusted
Variable odds ratio p-value odds ratio p-value
(95%C1) (95%CT1)
) 2.644
FJD_L12 1.782 (0.974-3.297) 0.071 (1.317-5.310) %+ 0.006
FID_L23  1.485 (0.910-2.408)  0.125 2.285 0.004

(1.304-4.006 )
FJD_L34  1.079 (0.665-1.735) 0.778 1.409 (0.807-2.459) 0.228

1.918

FJD_L45  1.266 (0.759-2.113) 0.384 (1.037-3.544)%

0.038

1.811

FJD_L5S1  1.405 (0.871-2.262) 0.171 (1.031-3.181)*

0.039

*p<0.05,**p<0.01; CI: confidence interval; L12: lumbar spine levels
1-2; L23: lumbar spine levels 2-3; L34 lumbar spine level 3-4; L45:
lumbar spine levels 4-5; L5S1: lumbar spine level 5 and sacral spine

level 1.
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A Fa3E Hyo] TRt A4k dtk(Ha K=Y 5, 2005). ©] Aol =
$Ae o Stojx A Aol wEE 5 glol.

Panjabi®] T4 w=9 34 P Q59 o= 245 ¢ A
L457F LoS1R T o Astchar skgivk (Kalichman L 5, 2008; Ha K-Y &,
2005). o Aol A
THEC] Srketal 53] 1459 H&o] L5S1HY B Ay LA st Ao
th. ol oivf = AFE
(caudal segment motion) S 7}ell whe} shzo] S7F=al 1 k%ol L4bolAl 7}
Z Aler] wisd Aot

Meulenbelt 5(2006) S w=w 23 Z&}4A(type 11 collagen) -3l
(degradation)$} dA¥tE o] qvkar a7 ® aklov Waksh 488 WelA X

SHITE. ol AFtel A= 7S] 2 & =& (type I collagen) w3l S4 A

¢l urinaty type II collagen C-telopeptideE ZH3}A &trh. m=, T4
7+ (facet joint angle)”} ¥4 ¥ (coronal plane)oA] Zt=7} F4+2 E A

2

W3} (degenerative change)”F 231, ¥4 g (facet joint tropism)
Ho] o= 71EY FAEE AvkDai L 5, 2001; Tassanawipas W 5,

2005). A TE MRI9F CTE AFE3F 7]& Aol dx3 T34 Z(facet

joint angle)© Q3% 240y} >34 g (facet joint tropism)<

g gt F4%= vt (Berlemann U

T A i ZARSHA] T 5 ol9k TS ABESHY A8 S

4 T A HY Ve Wele A7 Zostttal ddEn.
712l Kalichman & (2008)°] <A7el w=w $dd HIPLS i

(vertebral disc) Hao| wWE t]x39] Fo] Zast HF K

(segmental instability)el]l wepA] 34 stFo] S7F & of A F

AeATE. AN b AgAEdd mEYW Hae Had b e g

=1998). o] AFoH THAE A%,
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= AgAaA 7 ekeltte FAEE Bt (Lewin T 5, 1964; Swanepoel M %5,
1995; Videman T %, 1995). F3do] Eg A2l o] o] #Ag3ltte= A

79 tlaz, A, 287 ge A A2Y o] AL HE PR B

glo] WHeAQl sxow HF Fi EoFA/d (segmental instability)o]l 57}
g Ao AZtEY. 2 Aol vEEAQD VA 8F Yol 2EYAR
Slafj ] 23 HE EokdAl(segmental instability)e] Aol ZF7leta =&
AefA FHAol stFol ¥ HWol Adthe e SAsHA Eepith. F% wb

mEo® HFE RE Lol A (segmental instability)o] F7}eH=EA
9o g} 3-del BexE = E2]4<2 F(physical lumbar load)e] © ol
T7F astrta Ak
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joint osteocarthritis)7} #HF9] E A wWsle] 9d Q<Qlojghar st AR
o] 4F+= National Institute of Occupational Safety Health(NIOSH)
equation, Rapid Entire Body Assessment (RULA)Z H7} 3} uw) dg& =
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o3t sAES] ASolE o] A= 2 A A (strength)o] ATk, A
HA 2, AS3 5 (stratified random sampling method)® 2z t]x}el=
2 MRIE AFEalA S3d o disia A&s wyo=s
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= ABSTRACT

A study of the lumbar facet joint degenerative

changes of the firefighters
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Objective: Only few studies have been published regarding the relationship
between occupational lumbar load and facet joint degeneration (FJD). This

cross—sectional study was conducted to evaluate the effect of physical lumbar
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load on FJD by comparing magnetic resonance imaging (MRI) findings between

firefighters (FFs) and hospital office workers (OWs).

Subject and Method: We randomly sampled 341 male FFs and 80 male OWs
at hospitals by age stratification. A questionnaire survey and clinical
examination, including lumbar spine (T12-S1) MRI, were conducted. FJD was
diagnosed and graded by using the classification of Pathria et al. and
reclassified into two groups as follows: no FJD (grade 0) and FJD (grades 1,
2, and 3). The prevalence of FJD was analyzed according to age and

occupational groups.

Results of the Study: The prevalence of FJD ranged from 31% (L1-L2) to 75%
(L4-L5) in the FFs and from 18% (L1-L2) to 69% (L4-L5) in the OWs. After
adjustment for age, body mass index, and frequent physical exercise, the
adjusted odds ratios (OR) for FJD in the FFs compared were significantly
higher than those in the OWs for all lumbar spinal levels, except for L3-L4
(L1-L2: OR, 2.644; 95% confidence interval [CI], 1.317-5.310; L2-L3: OR,
2.228; 95% CI, 1.304-4.006; L4-L5: OR, 1.918; 95% CI, 1.037-3.544; L5-S1:
OR, 1.811; 95% CI, 1.031-3.181).

Conclusion: This study shows that FFs exhibit a greater likelihood of having
FJD than OWs after controlling for other risk factors of FJD. This suggests
that the physically demanding job of FFs affects their risk of developing
FJD.

Key Word : firefighters, facet joint degeneration, low back pain, physically demanding
job, lumbar
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