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A study on the relations between Low Back Pain and Working

Conditions among Korean Employees
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ABSTRACT

Objectives: This study examines the occurrence of disease resulting from low back pain and factors of working envi-
ronment meaningfully influencing the occurrence of lumbago as well as analyzes '2nd Korean Working Condition Survey
(KWCS)' conducted in 2010 so as to establish the prevention and improvement measures.

Methods: The analysis method is that it is to compare the prevalence rate of low back pain according to working envi-
ronment via odds ratio and to implement the test about the factors having the difference in working environment between
low back pain group and normal group through weighted t-test.
Results: As a result, it indicates that there is a meaningful difference for prevalence rate of low back pain according to age, status
in employment and education level which are socio-demographical factors. The analysis in working hours shows that the
period of work is a factor raising the prevalence rate of low back pain rather than weekly working hours. The analysis in the
work risk factor indicates that the increase in prevalence rate of low back pain takes place to either workers with repetitive
movement and continuously standing posture or those with heavy stress and emotional labour.

Conclusions: Workers with low back pain have suffered from accident, depression, anxiety disorder and sleep. The factors in
which the prevalence rate of low back pain decrease are to provide information on health and safety and working speed , and

enough rest.

Key words : low back pain, working conditions, stress, emotional labor, working hours, older worker
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Table 1. Contents of the Questionnaire (KWCS, 2010)

Classification Questionnaire

¢ Classification

Questionnaire

Status in

houschold householder(gender/age/ condition of occupation),

etc.

The number of members in household, Situation of

¢ level of work

Duration of job, Satisfaction level of working
environment, Attitude/prospect toward the job,
etc.

Satisfaction

Structure of

Period of employment contract, Part-time or
labour force

full-time, The place of work, etc.

Occupation, Job, Education, Status in employment, '

Commuting time, The number of night duty,
The number of working on holiday, The
Workmg pattern number of long-time work, Working pattern,
Spare time, Cycle of repetitive work, Working
speed, Stop of working, etc.

Exposure level to physically work risk factor,

Muscloskeletal System Disorder (MSD), Exposure :
. Characteristic
environment wearing personal protective equipment, Whether or :

Working level of mentally work risk factors, Necessity of

not to wear personal protective equipment, Offer
information on health and safety (degree), etc.

Work situation, Ripple effect of job mistake,
Job rotation, Decision maker for job
distribution, Team work, Member's autonomy
when doing teamwork, Qualification/attitude of
immediate supervisor, Immediate supervisor's
gender, etc.

work

Indicator of Degree of threat of health and safety, Relevance

: Communication
between work and health when the health problem :

R Organization form, Joining labour union, etc.
in workplace

: discrimination

Violence/ Race/Gender discrimination, Violence/ sexual

harrassment, etc.

health comes out, Absence from work due to occupational :
(effect on . .
accident for the last 1 year(yes/no), smoking,
health) s
drinking alcohol, etc.
Characteristic Age, Gender, Education, Balance of income and

expense, Factors of household income, The average

f t
of responden monthly income, etc.

Working hour

Working hours, Work days per a week, etc.

Education
training

Evaluation on one' skill level, Experience on
education training, etc.
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Table 2. Estimation of Low back pain prevalence rate by demographics

Low back pain

Normality

Prevalence

Classification E Weighted E Weighted Tate of low ?a(iici)s Lower Upper
requency Frequency requency Frequency back pain
Male 953 910.93 4466 4939.00 15.572 - - -
Gender
Female 1112 943.82 3488 322500  22.638 1587 1434 1.756
10s 6 4.04 115 138.96 2.822 0208  0.077 0.565
20s 82 122.86 835 1315.00 8.543 0.671  0.538 0.836
N 30s 289 298.47 1899 2142.00 12.228 - - -
(53
£ 40s 526 470.75 2472 2284.00 17.091 1479 1265 1.730
50s 484 470.55 1593 1554.00 23245 2173 1.854 2.548
60s or above 678 488.09 1040 730.14 40066 4798  4.061 5.668
Full-time Employee 692 734.59 4046 4745.00 13.405 - - -
Status in  pyvorary Employee 203 220.74 759 858.44 20455 1661  1.405 1.963
employment
Day laborer 166 181.65 354 373.25 32736 3144 2.590 3.815
None 250 199.86 155 125.62 61404 15799  12.155  20.535
Elementary School 368 284.41 563 456.63 38380  6.185  5.053 7.571
graduation
Middle school 261 228.19 740 627.54 26667 3611  2.943 4431
raduation
Level of High school
education £h SC 798 750.22 3468 3431.00 17.943 2171  1.853 2.545
graduation
College graduation 139 134.42 914 1014.00 11.703 1.316 1.050 1.651
University graduation 222 223.26 1903 2217.00 9.150 - - -
While in graduate 27 34.39 211 292.63 10516 1167  0.799 1.705

school or above

“Status in employment is the result of the analysis on 7114 people who were weighted after 6229 employed people were surveyed

except for an employer
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Figure 1. Distribution of Low back pain prevalence rate in by
working duration and working time
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Table 3. Estimation of Low back pain prevalence rate by working condition

. Low back pain Normality Prevalence
Working - - Odds
condition Category . Weighted E Weighted rate of 1(?W ratio Lower  Upper
requency Frequency requency Frequency back pain
Always 391 305.59 1398 1309.00 18.932 - - -
Almost always 547 444.96 2106 2106.00 17.443 0.905 0.770 1.063
Taking a rest .
. Sometimes 507 464.64 2184 2230.00 17.246 0.893 0.761 1.047
at any time
Seldom 411 419.03 1660 1827.00 18.657 0.982 0.834 1.157
Never 209 220.53 606 693.26 24.134 1.363 1.120 1.658
Always 377 310.20 1385 1348.00 18.703 - - -
Almost always 750 652.33 3200 3313.00 16.450 0.856 0.737 0.993
Enough time to g otimes 625 594.29 2394 248800 19282 1.038  0.891 1209
finish work
Seldom 244 228.75 814 844.46 21.315 1.177 0.972 1.425
Never 69 69.19 161 170.36 28.883 1.765 1.300  2.395
Table 4. Distribution of working time in individuals with and without low back pain
. . Low back pain Normality
Working condition T-value P-value
Mean S.D. S.E. Mean S.D. S.E.
Quite high speed* 0.207 0.269 0.006 0.170 0.272 0.003 5.22 <.0001
Strict deadline* 0.179 0.262 0.006 0.154 0.259 0.003 3.8 0.0001
Number of long-time work ;1o 10.551 0.245 6.585 10.345 0.1145 8.27 <.0001

within a month

*: All of the working hours 1, most of working hours 0.9, three fourths for working hours 0.75, half of working hours 0.5, a quarter

for working hours 0.25, Seldom 0.1, Never 0.
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Table 5. Estimation of Low back pain prevalence rate by work-related risk factors
low back pain normality
factor t-value  p-value
Mean S.D. S.E. Mean S.D. S.E.
Vibration* 0.179 0.267 0.006  0.157 0.280 0.003 3.1 0.0019
Noise* 0.169 0.245 0.006 0.145 0.257 0.003 3.68 0.0002
High temperature® 0.190 0.276 0.006  0.139 0.267 0.003 7.3 <.0001
Degree of Low temperature* 0.084  0.164 0.004  0.081 0.190 0.002 0.63 0.5286
exposure to Dust* 0.136 0239 0006 0.108 0229 0003 481 <0001
work-related risk
factor physically Vapor* 0.045 0.126 0.003 0.047 0.139 0.002 -0.69 0.4914
Chemicals* 0.059 0.143 0.003 0.056 0.158 0.002 0.88 0.3777
Cigarette smoke* 0.079 0.162 0.004  0.060 0.143 0.002 5.14 <.0001
Infected material* 0.040 0.123 0.003 0.035 0.111 0.001 1.53 0.1255
Fatigue/posture leading to pain*  0.448 0.308 0.007 0.269 0.305 0.003 22.72 <.0001
degree of Lefting a person or moving* 0.078 0.176 0.004 0.077 0.188 0.002 0.15 0.8771
exposure to Moving a heavy item* 0321 0297  0.007 0215 0291  0.003 1409  <.0001
work-related risk
factor of MSD Standing up continuously* 0.462 0.332 0.008 0373 0.365 0.004 9.73 <.0001
Cotinuous hand or arm posture*  0.547 0.329 0.008 0.420 0.375 0.004 13.55 <.0001
d ¢ Customer service* 0.376 0.399 0.009  0.371 0.419 0.005 0.46 0.6428
egree 0
exposure to Treating an angry customer* 0.081 0.155 0.004 0.074 0.158 0.002 1.56 0.1178
work-related risk  Working with a computer* 0.146 0283  0.007 0319 0398  0.004 -17.87  <.0001
factor mentally . .
Use of internet/e-mail* 0.128 0.262 0.006  0.280 0.378 0.004  -16.56  <.0001

* All of the working hours 1, most of working hours 0.9, three fourths for working hours 0.75, half of working hours 0.5, a quarter
for working hours 0.25, Seldom 0.1, Never 0.
Table 6. Estimation of Low back pain prevalence rate by the level of Information service regarding Work-related risk factor
Llow back pain Normality Prevalence rate
- - Odds
Factor Category F Weighted F Weighted ~ of low back ratio Lower  Upper
requency Frequency requency Frequency pamn
Very well 317 310.27 1714 2033.00 13.241 - - -
Degree of
offer information on Well 565 546.24 2467 2554.00 17.620 1.401 1.205 1.630
risk fac;or ?f health  Hardly 618 54531 2068 2026.00 21.206 1764 1514  2.054
t
ane saiey Never 565 452.94 1705 1551.00 22,601 1914 1632 2243
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Table 7. Estimation of Low back pain prevalence rate by job-stress and the level of emotional labor

) Low back pain Normality Prevalence rate
Working - - dds
condition Category Frequency Weighted Frequency Weighted ~ of low. back ratio Lower  Upper
Frequency Frequency pain
Always 190 176.47 595.27 22.867 2.059 1.569 2.702
Almost always 547 489.43 1,835 1872 20.728 1.816 1.434 2.299
Stress at work Sometimes 818 778.50 3,226 3369 18.771 1.605 1.278 2.015
Seldom 391 314.29 1,677 1661 15.909 1.314 1.028 1.680
Never 119 96.06 667.12 12.586 - - -
Always 119 116.76 372.14 23.882 1.523 1.191 1.949
Almost always 441 401.48 1,705 1659.00 19.485 1.175  0.990 1.395
Hide feelings g 1 ctimes 666 610.58 2,712 2833.00 17.733 1.046  0.893 1226
on working
Seldom 511 461.47 1,907 2016.00 18.625 1.111 0.941 1.313
Never 328 264.46 1,275 1284.00 17.075 - - -
Always 64 54.73 145.74 27.301 1.677 1.208 2.328
Emotionally Almost always 233 178.70 779.50 18.649 1.024  0.843 1.242
involved in Sometimes 502 424.05 1,893 1937.00 17.958 0.978  0.842 1.134
work Seldom 800 772.87 3,189 3406.00 18.493 1.013 0.889 1.155
Never 466 424.40 1,844 1895.00 18.296 - - -
SARAEHA YUY ST 25 QUE B 9l 9leh. ol ol gt Aubel Ao} o] 4y e
NEel W AT N YR ABH AL 85§ 20 Fa U] Hi P4 kEel F 2% &
o] dRlo] He FadAR A Ut A F AE HES S7H7I= 8o 24 HT
g0 diores 2, o, 28, AF, F7129
A, 4B UE 53 2o 344 99l 4% 6. 285 ¥R s IMEE 2HY
B g U w2 el o 89, Q% 49 A4 2 BAA F stk agow
2ALY7], GABA, ALAL 5o 24 B4 & A% 1F Y= APBS v Eshe] AL o
Q5O Uehtm Utk ofF dfABACA A @ AT AHES F/AE Holth(UAF
o WL LHSA wFS Wsholof S FAE  5.1998). AF DI FARol ol FE L ]2,
FAE AR st 2F FHEC d 4= AR, E Be w0 Ao, AAlY R, 2HS
Shich B A A AT AR A W puFol e 2 WY FYE| Holsh v
AR 9 A 5o e Q7] wl 2ol AE A EAsHA BdToA e 75 9 w29
gl 2o AT v 2 P oz dA Qloh FHES °F 15.28%20 | ¥l 85l A= 38.55%
JolA 2EYAS A B IFY BF 2% 24 24 o] 4] Zpol & YR AL itk S FAA
FHEE 2287% W AF T9A G TFY o)A ALR thX i EAbo] WAT AT} 1.45%2]
B5-ol= 12.59%= F H 7}7ko] Apo]E UEhYal ol ¥helf R Fwtol A= 5.57%EH RFS AHLE F
Ut} o]uf 9] odds ratio= 2.059=H4 FAAOE 7HA 7= wi- S et S = 5 A AAl
o3t atol & UEH AL 52 & 4 Ath(odds ratio 2 Akl & Eu EQHEof o disiA e A
95% C.I. = 1.569~2.702). &7 =545 YE= & oA FHELS oF 1.45%21d whs] Q5 wolA=
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Table 8. Estimation of various diseases rate by low back pain

o
e
e
ox
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ry
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re
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Disease

Normality Prevalence
. . Odds
Kinds of diseases Category . Weighted Weighted rate of low ratio Lower  Upper
requency Frequency requency Frequency back pain
Headache or Normality 1,244 1,247 6,710 6,917 15.274 - - -
eyestrain Low back pain 813 715 1,252 1,140 38.549 3480  3.113 3.889
. Normality 130 134 7,824 8,030 1.646 - - -
Accident
Low back pain 107 103 1,958 1,751 5.574 3.528 2.716 4.583
Depression or anxiety Normality 100 119 7,854 8,046 1.453 - - -
disorder Low back pain 62 57 2,003 1,797 3.098 2168 1575 2983
. Normality 1,718 1,713 6,236 6,451 20.982 - - -
General fatigue .
Low back pain 1,159 1022 906 832 55.115 4.624  4.160 5.141
Insomnia Normality 185 205 7,769 7,959 2.514 - - -
sleeping disorder [ ow back pain 140 149 1,925 1,706 8.025 3384 2723 4.205

DRA M GE 5512%E S £ 5415 e
olth. B 2R Qo] Ang §3
on] REI AT RE v et P AT oS-
o]7el Y v 1 Qi Ao 5

3}
LEAR AL 7| ZARS RS TAE
o} Q1S 935}o] weighted t-tests S-F5}+= 4w
dotlen a5 Aol L=
= AAE AAskoh 1 A e
ZAH15.57%) 2o} o A L2 A}(22.64%)2] §H
=S AR Ueyt ol a5 FE Sl
714 9](2009) A+ AN} 25 ZeE o
e B3t 5d52)(2008)9] Aot
Atz -2yt a5Frl lof 4E Apo
A 4= AUt ol A= SHAYGTLS WA
2 3= o3 (Kaaria et al., 2010, Morris&Watson,
2010l A e H5E Hf ek Al g A&k
Aol et HEo] TR oA WS Zpo] 5 Holil &
THHodE FFS A= A ST 5 ek o
@GS i oE BEAG AFEE & A
A ool aFel o e Jdow v
, EXH 9]0 - -&(local lowbackpain)
WA o2 UEhE f- 1 & (radiating
lowbackpain) 9] - &/ o] B @& S-S Hole

Mo ox ri

()
O
mg 2 gt

o~ M
o foh o do ol O rl oX of ¥

wo o ©

ol
2L

jany off o)

1

B o1 o8
o
rd

1L

o

=
L=

http://www.ksoeh.org/

412 PH(Kaaria et al., 2010)%= 9lo] Rt} 432l
A7t Dadt Aow wodd g1 @
7 & A F stue a5 o= Qe
o= Gl deHE B Rete] Y E = gt 2
owo =yl 7] AolthUAE S, 1998). &
fakol sl FF Bl R, AR, & E

ot
X
Ml 1o o N

O

(A
ox
o

EQF Ao, ‘HAT R, ‘BEHT Y A e}
T2 Ao FyEo] Ao 7 Y=AE 45kt
ool e F5 9w RO FHES °F15.28%
Qo dhal]l 85wl A= 38.55%= 4 2u)f o] 9] X}
o5 et gtk EgH Ao A AFILE ThHE]

o] BFAISl 97} 1.45%21 0] Hla) QLo

5571%2N QB AATLE Z7HA 7= mf S &
CAAA AR S E

gaolA FHES oF
B A 3.10%= oF 24 2] 2}
ol& Uetr ot ‘W B = o o] He=
Aol A 9] i E o] 2.51%1H el 25l A
= 8.03%= 34l o] o] Aol S HERHIL Ut 53
fE3TAA AAMRE =rle ZEAY HES
55.12%% W9 w2 A5 YEIL 3tk 852

ox.

fo > rfr

ri
u
>
2
X

o
2
>
=

it
Jo
e
ol
k1
pacs
|o
=)
4
oft

g

oot X

-

EAQQoR 87
a9l 2R Ak 294
F 99Ed g W JRAT 29l JRAEY A
52 7|£AdFMiller et al., 1998, Schneider et al.,
2005, Hildebrandt, 1995, Concha-barrientos et al., 2004,

>~
>
toh
-0,
-
Lo
)
fo
[
r
o
re
2

J Korean Soc Occup Environ Hyg, 2012: 22(2): 107-118



116 94, AF, 274, +4%

Waddel et al., 2002)o| A= =Q 3t @ 2lo|g}ar
AT ok 2 Aol A= A o] Fhof wh
2R4E Bolo] Y Bol VAT A2 Saleli
TEAS T EQ27.3%)°] = HEhte A gl
sfol W 1429l 177} e st Bofel Mekch

As B4 9 sl 4ol ol Folet A B AT
o 7|2A &= AL Aoyt 4 - H A= T} of
d AEZSH YEst frEeS FHT ez g
E 2729} 2ol 7t 1S 4= Ut} Benavides2} Benach
(1999)9] Atoll A A AH AAT SEAFe] 34

(recall bias)7} SAIF L 7lsAo] 9lomz 3
ol 917} 9 asietn st

v.d 8

gubete] 2REARA AT 70
o gelo] B sl@elet agos
ke BA A el Akt
ot a9l 2 BAARN N LF 5

fo ra
o 4

i :(o FIF
(I o Jo

©° o o S~
— o=
Ho iy 2% o
g X oxo
ol

2ol of of U 2 foh o ki iz
i)
=) ol
~|
ox,
L

4>
% Ko
oo I
i
.
off Z- Lok
o m& rO
R
o, T
o H g
fr M o
i)
rie P
oy oft
e do
ox L oF
Moo (2w
O o do o% oy

o

i 2,
E=A:)
S
o
ot
fo

=~ o
o
o
é
ot lo
4
&)
2
=)
I
fo

o offt B

ol
o

do

¢

-[LD] ok fo
2

o of
O oo

¥
N

r o o
o
o
ok o
i
1o
of\
N
o
=
o
Hir
)
i
uj
i
=

o ¥ ¥2 mu
=3
g
rl
u
>,
)

>

2
N
2

w fr

S~
SN
@ Mo
o rle ot

(
=

ot
i we :lt;J_ N
J

I ¥2
2 O

o
ghis
et
>,
)

0 F[O
fo
O

Ir

TSt

2 oF 2 oflo 30 i oE X ofl N & oF & B pe X Hl 2 do do oo mu > o o
Y
Fu

]
o
Iy
i
K
20
&

ol Am

e

=
(e}
= A4

f
0 T
1B
L
I
o2
i)
a
o
=
oy
>,
)

=

J Korean Soc Occup Environ Hyg, 2012: 22(2): 107-118

of vla] gol] a5 dger Y Aith
AR, Aded =& = oA 85 88
Zpol7F eIl A Sl=t AF, &5, L2, &
A7) 5ol 85 A AAZ e QAT
ol& Y& AR B ol =A et A
AetAE AP e B2 5ol AR A Aol
ALRE H7| ofYrtal S B 2E 4
oA 71 &2 o Aol 8F 1l M 2
dodoz dHA ey L3 RhnH Fatoluyt
o A e AATE 8F Y M 2 ddes
UEb A Qo A, RS &

e o UE 8F FHES AolE HER L 9l
Ao 2P &2 A8 BHEAF Kt odds

ratio®] zko] ¢ 7] hep o

Aﬂmlo_ﬁ

B o o 0 45 R

> oN Lo o> o %O

Al

ol

-

O dn 4y %@ do oft St Iy

o
)
ok
ok
flo
i)
oo
1)
y

o

2
=
ot
X
2o
o
fo
ol
o
s

B
o
B}
0,
=
)
o S
ol{n rlr
e (‘UE oM,
of o
LU
o
o HU oX mi
iy o
i ol
Lo 3

2 &y

&
ko
of
1o
E
ok
flo
g
o
>

>
I

o
o orl wo

f
I oz
222

2
-0,
of

ol
ol
2
(N
H
)
o
AT
>
=
Noox o

N
N

i

>

o,
EARe)
ot ||
pacs

Sl

o

)

ot =)
£n: i
22
o

T
ik

R
3

z T
ox M

i &z
k=)
I
R
o
)
e

g5
M N hu
£ 8

o,

fru

]

9|L

fr

oM rr

o

= o
i M Ho &
o K

Sl
[o O o

Bt o oo to oz
o o

ri

fru

X

o
ot
)
)
)
2o
TR
4

d

1 g 57

o
o o
S
s

Y
oy

=

o
(o
ol
e
2

Ao B3 A

2oy ox @ O R otk uf pit

>
X
S i

Y

NOB ok ol e

=]

Ho
o

fo

oft

of do
]
Qo
2

'S
o3
o
oy

SV
w
O m
b B o
iy |o
N U
ol

ol
32
R

S

=)
N
£
Sl
2
fo

i)
o

A9 AR A3} 1 Ho
AT 0% AT EE A
37} obd ZEAe] 23

olo
ol
=2
N
et
-
e
BN it =

http://www.ksoeh.org/



#3 22l 9F FYEY 2R84 Anyel B AT 117

A= AlREA oo A FHAITE e 4 ATh B
TR ZA M= o 2T FAHS Hest]
AM= AN 2AHAA S 5 #7144 =9

S
7} 517} A 4w ofof 3 Aoz malr),

552010
ARE, A9, 1LY, 494, Add 5 885

1998; 19(1):16-27.
A%, 8718, A4, 203 1535 5 4504 A
14 85 A3 54 : H
B E FALE, hEAF8HE] 2007; 11:

2-536.

AR5, e & Ao g FAZHA 1997

@71, A, AYE, S, Al 4 7] S0AG G
ZAR FAHS = A AJA HaF $xte
e 2 #Ad 2 ggatd stz 2009;
21(4): 365-377.

HY, o]l&], o]¥F, Bed, HEAH 5. 25EA
o} x| AAFEH 7L A A-E
33(1): 2114-2116.

229, AA S, ol 2Y, o]FY. A RY FAREE

o] 83 8 FFAY v & QY| dHA G

73 £1'8} 3] 2002;m9(4):104-105.

<, A, A9, WdE. SRAZISF

gl

At
2
o
N
)
ol
N,
i
_{
N
il

2
ot
Y
2
L

s B
o g =l BHA] FHE FFF A=R
W3} o) gHFrHE] 22 813) 2] 2008;15(1):11-26.

Alec NK, Lisa RG, Kiseop L. t-Statistics for weighted
means in credit risk modelling. Journal of Risk
Finance 2005;6(4):349-365.

Anderson GBJ, Svensson HO, Oden A. The intensity of
work recovery in low back pain.Spine 1983; 8:
880-884.

Benavides F, Benach J. Types of employment and health:
analysis of the second European survey on working
conditions. Gac Sanit 1999;13(6):425-30.

Bigos SJ, Spengler DM, Martin NA, Zeh J, Fisher L et al.
Back injuries in industry: a retrospective study. II.
Injury factors. Spine 1986;11(3):246-251.

Concha-Barrientos M, Nelson DI, Driscoll T, Steenland
NK, Punnett L, Fingerhut M, Leight J, Tak S,
Corvala’n C. Selected Occupational Risk Factors-
Comparative Quantification of Health Risks: Global
and Regional Burden of Disease Attributable to

http://www.ksoeh.org/

Selected Major Risk Factors. Geneva: World Health
Organization; 2004. p. 1651-1681.

Hildebrandt VH. Back pain in the working population:
prevalence rates in Dutch trades and professions.
Ergonomics 1995;38(6):1283-1298.

Kaaria S, Malkia E, Luukkonen R, Leino-Arjas P. Pain
and clinical findings in the low back. A study of
industrial employees with 5-, 10-, and 28-year
follow-ups. European Journal of Pain 2010; 14:
759-763.

Kerms RD, Rosenberg R, Jacob MC. Anger expression
and chronic pain. J Behavior Medicine 1994; 17(1):
57-67.

Marras WS, Parnianpour M, Ferguson SA, Kim JY,
Crowell RR et al. The Classification of Anatomic
and Symptom Based Low Back Disorders Using
Motion Measure Models. Spine 1995; 20(23):
2531-2546.

Miller JA, Schmatz C, Schultz AB. Lumbar disc
degeneration: corelation with age, sex, and spine
level in 600 autopsy specimens. Spine 1998; 13(2):
173-1788.

Morris J, Watson PJ. Investigating decisions to absent
from work with low back pain: A study combining
patient and GP factors. European Journal of Pain
2011; 15:278-285.

Nachemson A. Advances in low back pain. Clin Orthop
1985;200:266-278.

Owen MIJ, Nemeroff CB. Role of serotonin in the
pathophysiology of depression: focous on the
serotonin transporter. Clin Chem 1994;40:288-295.

Polatin PB, Gatchel RJ, Barnes D, Mayer H, Arens C et al.
A Psychosociomedical prediction model of response
to treatment by chronically disabled workers with
low back pain. Spine 1988;14:956-961.

Schneider S, Schmitt H, Zoller S, Schiltenwolf M.
Workplace stress, lifestyle and social factors as
correlates of back pain. Int Arch Occup Environ
Health 2005;78(4):253-269.

Spengler DM, Bigos SJ, Martin NA, Zeh J, Fisher L et al.
Back injuries in industry: a retrospective study. I.
Overview and cost analysis. Spine 1986; 11(3):
241-245.

Svensson HO, Anderson G. The relationship of low back
pain work history, work environment, and stress : A
retrospective cross-sectional study of 38-to-64-year
old women. Spine 1989;14:517-521.

Vieira ER, Kumar S, Narayan Y. Low back problems and
possible improvements in nursing jobs. Journal of
Advanced Nursing 2006; 55(1):79-89.

J Korean Soc Occup Environ Hyg, 2012: 22(2): 107-118



118 ZAY9A, deF A7, +343%

Waddell G, Aylward M, Sawney P. Back Pain, Incapacity
for Work and Social Security Benefits: An Inter-
national Literature Review and Analysis. London:
The Royal Society of Medicine Press; 2002. p.

245-249.

Waddell G. The clinical course of low back pain. In:
Waddell G, editor. The back pain revolution. st ed.

J Korean Soc Occup Environ Hyg, 2012: 22(2): 107-118

Edinburgh: Churchill Livingstone, 1998. p.103-117.
Wheeler AH. Diagnosis and management of low back pain
and Sciatica. Am Fam Physician 1995; 52(5): 1333-
1341.
Zundert JV, Kleef MV. Low Back Pain: From Algorithm
to Cost-Effectiveness?. Pain Practice 2005; 5(3):

197-189.

http://www.ksoeh.org/



