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ABSTRACT

Objective: This study was to perform to identify the distribution characteristics and related factors of
work-related low back pain among manufacturing workers in Korea.

Methods: We analyzed the third(2011) through sixth(2020) Korean Working Conditions Survey. This study
examined changes in the prevalence of work-related low back pain among manufacturing workers and related
factors, including demographic characteristics and working conditions.

Results: The prevalence of work-related low back pain showed a general tendency to increase during the
study periods except for the 5th wave. The prevalence of work-related low back pain was higher in women
than in men. The prevalence increased with increasing age and decreased with higher educational attainment.
This trend was observed in all survey waves. The prevalence ratios for work—related low back pain according
to working conditions varied over the survey period. In general, workers with manual jobs, long working
hours, and exposure to tired or painful postures showed relatively higher prevalence ratios than did their
counterparts. Providing Information on health and safety, perception that work affects health, and experience
of presenteeism were identified as influencing factors for work-related low back pain. Although the working
environment is improving, work-related back pain is on the rise. A multifaceted study on risk factors for
work-related low back pain is needed.

Conclusion: Work-related low back pain is a significant factor affecting the working population's quality of life.
The prevalence of work-related low back pain showed a tendency to increase during the study periods. A
multifaceted study on risk factors for work-related low back pain is needed.

Key words: work-related low back pain, Korean Working Conditions Survey, time trend, risk factors
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Table 1. Weighted frequency (%) of study subjects according to demographic characteristics and working conditions

Year
2011 2014 2017 2020
p-value
(N=7,274) (N=7,517) (N=6,106) (N=6,756)
Sex Male 5,172 (71.1) 5,252 (69.9) 4,359 (71.4) 4,952 (73.3) 0.0016
Female 2,102 (28.9) 2,265 (30.1) 1,747 (28.6) 1,804 (26.7)
20-29 748 (10.3) 1,083 (14.4) 847 (13.9) 718 (10.6)
30-39 2,305 (31.7) 2,147 (28.6) 1,643 (26.9) 1,722 (25.5)
Age 40-49 2,426 (33.4) 2,223 (29.6) 1,707 (28.0) 1,936 (28.7) <.0001
50-59 1,430 (19.7) 1,625 (21.6) 1,451 (23.8) 1,721 (25.5)
60+ 365 (5.0) 440 (5.9) 457 (7.5) 658 (9.7)
1-4 1,242 (17.4) 1,130 (15.2) 905 (14.9) 1,047 (15.8)
5-29 2,564 (35.7) 2,274 (30.7) 1,833 (30.2) 1,753 (26.5)
Company size  30-49 908 (12.7) 911 (12.3) 710 (11.7) 620 (9.4) <.0001
50-299 1,610 (21.1) 1,920 (25.9) 1,420 (23.4) 1,618 (24.4)
> 300 940 (13.1) 1,176 (15.9) 1,204 (19.8) 1,586 (23.9)
Occupational Non-manual 2,679 (35.5) 3,103 (41.3) 2,660 (43.6) 2,764 (40.9) 0001
type Manual 4,695 (64.5) 4,414 (58.7) 3,446 (56.4) 3,992 (59.1)
Full-time 5810 (79.9) 5,909 (79.1) 5,001 (81.9) 5,679 (84.1)
Occupational ~ Temporary 582 (8.0) 677 (9.1) 380 (6.2) 375 (5.6) 0001
status Business owner, self-employed,  gg9 (19.1)  ggy (11.8) 724 (11.9) 703 (10.4)
unpaid family worker
<39 232 (3.2) 339 (4.5) 229 (3.8) 383 (5.8
Weekly 40 2,191 (30.1) 3,031 (40.5) 3,262 (53.5) 4,054 (60.9) (0001
working hours  41-52 2,612 (35.9) 2597 (34.7) 1,794 (29.4) 1,808 (27.2)
>53 2,239 (30.8) 1,521 (20.3) 809 (13.3) 408 (6.1)
Middle school or under 719 (9.9) 582 (7.8) 375 (6.1) 381 (5.7)
Education level High school 3,408 (46.9) 3,212 (43.1) 2,260 (37.0) 2,649 (39.3) <.0001
College or higher 3,147 (43.3) 3,659 (49.1) 3,466 (56.8) 3,713 (5b.1)
Less than 1,000,000 405 (5.7) 271 (3.8) 134 (2.2) 119 (1.9)
{2,000,000 2,473 (34.6) 1,927 (26.8) 1,046 (17.5) 713 (11.3)
msgxéy(KRW) (3,000,000 2,369 (33.1) 2,509 (34.9) 1,721 (28.7) 2,039 (32.3) <.0001
(4,000,000 1,203 (16.8) 1,493 (20.8) 1,644 (27.5) 1,755 (27.8)
>4,000,000 704 (9.8) 995 (13.8) 1,442 (24.1) 1,691 (26.8)
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Table 2. Weighted frequency (%) of study subjects according to exposure to ergonomic risk factors and others

Year
2011 2014 2017 2020 p—value
(N=7,274) (N=7,517) (N=6,106) (N=6,756)
Tired or painful posture No exposure 3,310 (45.5) 3,607 (46.65) 3,015 (49.37) 4,138 (61.23) <.0001
Exposure 3,964 (55.5) 3,981 (63.35) 3,090 (50.63) 2,598 (38.77)
Dragging, pushing, or No exposure 4,163 (67.2) 4,444 (59.5) 3,658 (69.9) 4,348 (64.5) <.0001
moving heavy objects Exposure 3,111 (42.8) 3,030 (40.5) 2,446 (40.1) 2,391 (35.5)
Standing posture No exposure 3,157 (43.4) 3,627 (485) 2,482 (40.7) 2,674 (39.7) <.0001
Exposure 4117 (56.6) 3,855 (51.5) 3,622 (59.3) 4,069 (60.3)
Repetitive hand or arm No exposure 2,065 (28.4) 2,277 (30.4) 1,470 (24.1) 2,258 (33.5) <.0001
movements Exposure 5209 (71.6) 5,201 (69.6) 4,635 (75.9) 4,491 (66.5)
Providing information on \/’\fvrg’nvg‘;'r'vzgrved 4195 (71.1) 4,987 (69.5) 4,418 (72.7) 5,204 (77.8) <.0001
health and safety Very little/not at all 1,701 (289) 2,187 (30.5)  1.658 (27.3)  1.487 (22.2)
Work effects on health No 6,262 (86.1) 6,051 (81.5) 5,334 (87.5) 5,586 (83.4) <.0001
or safety Yes 1,012 (13.9) 1,373 (18.5) 763 (12.5) 1,110 (16.6)
Experience of No 5,703 (78.4) 5,443 (75.8) 3,999 (81.4) 4,102 (83.7) <.0001
presenteeism Yes 1,671 (21.6) 1,734 (24.2) 916 (18.6) 797 (16.3)

www.kiha.kr

Journal of Korean Society of Occupational and Environmental Hygiene, 2022: 32(4):

325-339



H3Xt - 6t Z2HAZME O

o

2ot 22Ut XY Z2AL| MU QFRH| AAER0| I 2 20l

Qo

329

Table 3. Weighted frequency (%) of work-related back pain during 2011-2020 according to demographic characteristics and
working conditions between the 3rd to 6th surveys

Work-related back pain

2011 2014 2017 2020

No Yes p-value  No Yes p-value  No Yes p-value  No Yes p-value
overall 6380 775 6381 891 5502 483 5015 1411
©92) (108) ©7.7) (123) @0 0 780) (32.0)
4612 488 4551 560 4003 308 3,761 965

o Male ©04) @6 001 @©o0 (110 <001 Gog 71y 00001 (G (204) ©0-0009
e S 1768 287 1830 331 1539 175 1254 445
86.0) (14.0) 847) (153) 898 (10.2) (738)  (26.2)
690 45 98 77 818 19 597 108

20-29 @0 (1) 001 (g7 (73 0001 g9 (g3 (0001 gr7) (153 <0001
30-30 2071 202 1917 187 1539 87 1346 297
@1 89 @11 89 ©@46) (5.4) ©19 (8.1
Ao 40-49 2132 256 1847 208 1551 138 1470 387
g 893 (10.7) ©6.1) (13.9) @19 2 (79.2)  (20.8)
£0-50 1199 203 1317 237 1253 175 1211 401
(855) (14.5) (84.7) (153) €7.7) (122) (75.1)  (24.9)
so 287 70 322 ® 381 64 391 219
(80.4) (19.6) (77.8)  (225) (85.4) (14.3) 64.1)  (35.9
) 1039 182 872 215 71 115 677 309

1-4 @1 (149 001 gy (og 0001 g0 (130 CO00T g7 (313 <0001
. 2263 246 1897 291 1637 162 1285 391
9.2 (938 (86.7) (133) ©@.0 (0 (767) (239
Company  nr_ 79 98 810 76 657 465 127
size 30-49 89.0) (1.0 ©1.4) (86 @2 4 67 787) (15)
£0-299 1357 125 1683 181 1314 90 1267 286
©16) (84 903  (9.7) 935  (6.4) 816) (18.4)
> 200 819 110 1025 119 113 63 1246 262
= 882 (11.8) (896) (10.) ©47) (63) ©27) (17.4)
. 548 160 400 143 28 76 205 144

Middle school or under 77.4)  (22.6) <.0001 (73.7)  (26.3) <.0001 791)  (20.9) <.0001 586) (41.1) <.0001
Education 1+ oy 2021 434 2613 483 1961 263 1842 704
level g ©71) (129 84.4) (156) 882 (11.8) 723 (7.7
. 2011 181 3317 254 3288 144 2063 586
College or higher 94.1) (5.9 929 (7.1) (95.8) (4.2 (84.2) (15.8)
209 o4 195 55 100 19 67 44

Less than 1000000 (229 5 <0001 S22 % cooot 499 IS cooor (B a6 (0001
2153 281 1601 250 908 118 488 184
o (2,000,000 ©84) (115) 865 (135) 885 (115) 726) (27.4)
monthly 2114 220 2,146 286 1,575 124 1,507 459
ooy 3,000,000 ©0.5  (9.4) 82 (1.9 ©26) (7.3) (76.7)  (232)
(4,000,000 1099 85 1313 149 1517 104 1354 335
OO0, ©@2.7) (7.2 (89.8) (102) 936)  (6.4) (80.2) (19.9)
616 72 882 89 1330 103 1306 288
24,000,000 (89.5) (10.5) (90.9) (9.2) ©28 (7.2) 81.9  (18.1)
) 2423 120 2837 186 2558 78 2238 360

Type of  oMmanual @3 @n 0 g9 @2 0 g @o 00 @1 @39 000
occupation 3957 655 3544 705 2084 405 2778 1,051
(85.8) (14.2) (83.4) (16.6) (88.00 (12.0) (72.6) (27.5)
. 5174 543 5121 614 4598 345 4318 1,087

Full-time ©5 ©5 00V @go3) (107 001 G30 (70 <0001 Gog 301y <0001
Status Temoorar 496 74 528 112 29 41 u4 116
of workers porary ©7.0) (13.0) 825 (17.5) 889 (11.1) 678 (32.2)
Owner, self-employed, 710 158 700 151 615 97 453 207
unpaid family worker 81.8) (18.2 82.3) (17.7) (86.4) (13.6) 68.6) (31.4)
184 43 255 59 194 27 42 117

<39 @.1) (89 <0001 g19) (g (0001 (grg (129 (0001 57 (326 <0001
ook 10 2024 135 2704 247 3074 165 3182 688
s ©7) (63 ©1.6) (84 949 (6.1 (822 (17.9)
oo Y 4180 2325 238 2231 289 1582 175 1265 439
©7) (93) (885 (11.5) 90.0) (10.0) (743) (259
- 1847 359 1174 292 680 115 251 145
= (83.7) (163) (80.1) (19.9) (85.6) (14.5) (63.4) (36.6)
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Figure 1. Prevalence of work-related back pain during 2011-2020 according to sex (A), age (B), company size (C) and education
(D) among manufacturing workers aged 20 years and over between the third to sixth surveys
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Table 4. The prevalence ratio and 95% confidence intervals of work-related low back pain according to demographic
characteristics and working conditions between the third to sixth surveys.

2011 2014 2017 2020

Sex Male Reference Reference Reference Reference
Female 1.23 (1.02-1.49) 1.30 (1.08-1.57) 1.30 (1.03-1.65) 1.15 (0.96-1.38)

20-29 Reference Reference Reference Reference
30-39 1.45 (1.00-2.09) 1.26 (0.89-1.78) 2.62 (1.37-5.03) 1.12 (0.80-1.58)
Age 40-49 1.50 (1.04-2.16) 1.59 (1.13-2.24) 3.10 (1.62-5.94) 1.21 (0.87-1.68)
50-59 1.58 (1.08-2.31) 1.43 (1.01-2.04) 3.11 (1.64-5.91) 1.16 (0.84-1.61)
60+ 1.82 (1.18-2.83) 1.50 (1.01-2.24) 2.71 (1.37-5.36) 1.24 (0.86-1.80)
1-4 0.59 (0.42-0.82) 1.32 (0.95-1.83) 0.97 (0.59-1.58) 1.13 (0.85-1.50)
5-29 0.71 (0.56-0.91) 0.94 (0.73-1.21) 1.10 (0.77-1.57) 0.96 (0.75-1.22)
Company size 30-49 0.73 (0.55-0.97) 0.75 (0.54-1.04) 1.32 (0.86-2.05) 0.94 (0.64-1.38)
50-299 0.67 (0.52-0.88) 0.88 (0.68-1.14) 1.18 (0.81-1.72) 0.90 (0.72-1.13)

> 300 Reference Reference Reference Reference
_ Middle or under 1.48 (1.10-2.00) 1.52 (1.14-2.02) 1.60 (1.12-2.28) 1.55 (1.16-2.07)
Education High school 118 (0.97-1.45)  1.21 (0.98-1.49)  1.31 (1.00-1.71)  1.22 (1.04-1.45)

level

College or higher

Reference

Reference

Reference

Reference

Less than 1,000,000

1.24 (0.82-1.89)

1.07 (0.70-1.62

1.51 (0.88-2.58)

1.01 (0.57-1.76

) )
. (2,000,000 0.81 (0.59-1.12) 0.92 (0.67-1.25) 1.07 (0.75-1.53) 0.98 (0.72-1.34)
%%r\‘fv';'y income 3 000,000 076 (0.57-1.03)  1.01 (0.77-1.34) 080 (0.58-1.10)  0.95 (0.74-1.22)
(4,000,000 0.68 (0.49-0.94) 0.92 (0.69-1.23) 0.75 (0.54-1.04) 1.00 (0.77-1.37)
>4,000,000 Reference Reference Reference Reference
Occupational Non-manual Reference Reference Reference Reference
type Manual 1.17 (0.88-1.54) 1.32 (1.02-1.70) 1.64 (1.13-2.39) 1.07 (0.86-1.32)
Full-time Reference Reference Reference Reference
) Temporary 1.43 (0.90-2.25) 1.07 (0.69-1.66) 1.19 (0.56-2.54) 0.72 (0.44-1.19)
Occupational
status Business owner,

self-employed,
unpaid family worker

1.14 (0.86-1.50)

1.34 (1.04-1.74)

1.67 (1.14-2.43)

1.09 (0.88-1.35)

Weekly working
hours

<39
40
41-52
253

1.45 (0.95-2.23)
Reference
1.36 (1.08-1.71)
1.57 (1.25-1.98)

1.03 (0.70-1.52)
Reference
1.11 (0.92-1.34)
1.45 (1.19-1.77)

1.28 (0.83-1.96)
Reference
1.26 (1.00-1.58)
1.47 (1.11-1.96)

1.16 (0.82-1.65)
Reference
1.09 (0.92-1.28)
1.10 (0.88-1.37)

Exposure to
ergonomic risk
factors more than
1/4 of the working
hours

No exposure
Tired or painful posture

Dragging, pushing, or
moving heavy objects

Standing posture

Repetitive hand or arm
movements

Reference
2.66 (2.07-3.43)

1.06 (0.89-1.27)
0.87 (0.71-1.05)
1.04 (0.81-1.35)

Reference
1.50 (1.23-1.82)

1.20 (1.01-1.43)
0.92 (0.77-1.09)
1.43 (1.11-1.82)

Reference
2.01 (1.49-2.70)

1.08 (0.87-1.33)
1.06 (0.82-1.36)
1.14 (0.79-1.65)

Reference
1.19 (1.01-1.41)

1.36 (1.13-1.62)
0.85 (0.67-1.08)
1.19 (0.96-1.48)

Providing
information on
health and safety

very well served
/well served

Very little/not at all

Reference

1.15 (0.96-1.36)

Reference

1.19 (1.02-1.39)

Reference

0.97 (0.79-1.20)

Reference

1.08 (0.92-1.26)

Work effects on  Does not affect Reference Reference Reference Reference
health or safety  Affects 1.88 (1.59-2.22) 1.16 (0.99-1.37) 211 (1.72-259)  1.75 (1.44-2.13)
Experience of No Reference Reference Reference Reference
presenteesm Yes 1.94 (1.66-2.28) 2.19 (1.89-2.53) 234 (1.91-2.88)  2.08 (1.80-2.40)
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A3 A GAHE otk o4, 53417 ol4e]
AN g e AUl agel SuEle 3%
-57 2L §2l5HA E9kot, 63l ol
golch. 71 9lo] EHEL AuE TRt SuEEE
Uerglch 63 2AReIAE TEolste] e, wzst
At BEe FE A, FAL B4 TAL AL
$71% A4, #9lo] Aol FaFe WAtk 4, of
ShE A% A9 FBOIA PFwY 250 S
7 A Uk, BAHCR folstet

250 fiste] #H QAES BT & dFHEAg 9
59 S At Atolct. AFTIAY 259 +
o= 27t S71ete] wet S7teke A B,
6xF ZAPONA 3xF AR A3t Hlsto] 2.9981(95%
CI:2.67-3.360) =/ Yeth 5834 8850 & o
2 I7RI9SE Bt oAdolA 1.2480(95%
Cl:1.12-1.37)& |5t =A Uehstar, Aol 7
s, FESFo] UESE o, MEHE ol
o vlste] F=& olstollA 1.5481(95% ClI:1.32-1.79)
£t A8l Hlgte] AFAR}E, AHGE, FEVE
ZARAO A 1.2441(95% CI:1.08-1.42)=A Yersth.
SA L BAA HEA sAte] H|gke] 1.238]((95%

Table 5. The prevalence ratio and 95% confidence intervals of work-related low back pain according to demographic
characteristics and working conditions using combined data between the third to sixth surveys

Variables PR(95% ClI)
3rd Reference
Wave 4th 1.15 (1.04 - 1.28)
5th 0.99 (0.87 - 1.12)
6th 2.99 (2.67 - 3.36)
Sex Male Reference
Female 1.24 (1.12 - 1.37)
20-29 Reference
30-39 1.33 (1.07 - 1.65)
Age 40-49 1.50 (1.22 - 1.85)
50-59 1.48 (1.21 - 1.85)
60+ 1.52 (1.21 - 1.92)
Middle school or under 1.54 (1.32 - 1.79)
Education level High school 1.23 (1.11 - 1.36)
College or higher Reference

Less than 1,000,000

1.25 (0.99 - 1.58)

(2,000,000 0.95 (0.80 - 1.13)
Monthly income (KRW) (3,000,000 0.90 (0.78 - 1.05)
4,000,000 0.90 (0.76 - 1.06)
>4,000,000 Reference
1-4 1.00 (0.84 - 1.19)
5-29 0.91 (0.80 - 1.05)
Company size 30-49 0.88 (0.72 - 1.006)
50-299 0.88 (0.76 - 1.00)
> 300 Reference
Full-time Reference
Occupational status Temporary 1.09 (0.84 - 1.41)

Business owner, self-employed, unpaid family worker

1.24 (1.08 - 1.42)

. Non-manual
Occupational type
Manual

Reference
1.23 (1.07-1.41)
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Table 5. Continued
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Variables PR(95% ClI)
<39 1.17 (0.95 - 1.46)
40 Reference
Weekl king h
eeKly working hours 41-52 115 (1.04 - 1.27)
>53 1.39 (1.24 - 1.54)
No exposure reference

Exposure to ergonomic risk
factors more than 1/4 of the

working hours Standing posture

Repetitive hand or arm movements

Tired or painful posture
Dragging, pushing, or moving heavy objects

1.56 (1.40 - 1.74)
1.20 (1.08 - 1.32)
0.90 (0.80 - 1.02)
1.23 (1.07 - 1.41)

Providing information on health Vvery well served/well served Reference
and safety Very little/not at all 1.10 (1.01 - 1.20)
Effect of work on health or Does not affect Reference
safety Affects 1.65 (1.49 - 1.83)
Experience of presenteeism No Reference

es 2.13 (1.96 - 2.31)

CL1.07-1.4D=A Yo, 9 A= 40417t
S 7|E0Z 5o FAt L2RE FYPTLE =2 7Y
HIE B30, 41-52A17k0A 1.1581(95% CI:1.04-
1.27), 53AI1ZF o/dollA 1.3881(95% CI:1.24-1.54)
=9 LFRARE F 1/4 ol E&EE T 9
A 8%l F HESAY F5°] A= AA7F 1.56H]
(95% CI:1.40-1.74), AL E4& Z71AY DAY
715 AAI7F 1.2080(95% CI:1.08-1.32), HHEZ<QI
$olyg 9] FZro] 1.2381(95% CI:1.07-1.41)Z &
oujstA JFIAY 889 FHEVE =2 AR Y
Efutt. 1 9] A7 kAol dist FEAFo] & A
=ttel do] Aoyt ol JFE AT SF
gt oA 259 FHEIZ =0T ok "k dgk A
o] okl ST FollA IEA g2 ol Hfistoq
AR 2% §Hu7} 2.1341(95% CI1:1.96-2.31)
2 7P =4 UEiHth €4yt AR i) oE
PFEAY 259 FHEE Aot fle AoE YE
et

v. o #H

2011~20204 -&<to] AFA=Y 359 fH8E0°] &
7Fl= Ao Yehdal, £3] 202089 63} RAA =
FFHAY 259 L0l IA 7K d5H=
A 950 golog M A, WSFE M A9,
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o] AgATos HAE(Kim et al., 2012; Yang
et al., 2016), ¥ (Dionne et al., 2006)°] W& &
T 80| TV Hiskal Sty HE ZpojA
TEIF AEeE AFEIREAY 88 FHEEC] A4 UE
wou, oE 8919 IS 1SS o A +F
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o], AFH FR7F A2 o, 1Y 5 A &
A3k ol7+EsHA Q9lof =EH7|(Havet et al., 2020)
fEo g IaEnh g =E5AIZe] B9 40417 7]
TOE2 LFAlZto] dojdes 2% Aol {2t
S7hte AL ER1T 4= QIlaL, oz AgAolae
AT ewo] 8% WA gt ARE AdS W
3|3 QIA9HLee, 2013; Sung et al., 2020), 3-6X}
ZAPA o ZEAIZEO] 40AI1ZE mlekel 2 AfofA|
857880 =4 UEht, SFAZ0 tgE 8Q1=
of gt 714l E4o] Hasitt.

ghgo] US4 E LEA] YR 850] §ov|

a%"

d

)~

=

www.kiha.kr



334 GHE - WIS - YME

Elgs
THAIZE QIS 8]l
= YERHSITE o] AtollA 5o
=, AgZA]l 821 5 HE 8%lo] AE5idlS AR
FJSHAIEE, ofo] thigt F=71AQl A7t B st A
2 AFLEA| vls AFAA}, A, FE7ESSA
AolA 2F5-FEH7F =9k, AYGA] Ayt o)}
Q1 53.08%7F 3 Ao 52417t de= RIEE| Al
g2l thLee et al., 2019). T-FAIZ0] AFG QAL
AMAF, FE7IESARROIA 885RHE0] =2 82
Z ofU=E A 4 AT A, A8, ISEE, A,
FEEFAI 59 FFE BT Fol oA AP
FAt AR, FE7EESAROIA 85R8rle BA
o2 FOlRt &2 S UEo] o] AtollA £4
HA 22 e 80s0] A8 ACeE FHH. o]
of gt F7F4Ql A7t Basiet. LFAIZES] 1/4 o]
A eEEe e /8RN ‘HEsiAY &
T2 v A, FAR 242 EAY, TAY &4
WA Q] &5Aolu & 542 883 Aol Q1S
A ¥ AlE A Qe A= e dEAgo] Yy
A ekt A Aegy #E 94 F BHTE A, F
FE Fgol 880 T 71X = A2 B2 AFolA
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Appendix

Appendix 1. Weighted frequency (%) of low back pain and work-related low back pain between the third to sixth surveys

Year 2011 2014 2017 2020 p-value
No 6,380 (87.7) 6,381 (85.4) 5,542 (90.8) 5,015 (74.4) 0.000
~ Yes 894 (12.3) 1,087 (14.6) 562 (9.2) 1,730 (25.6) '
Back pain
Non-work-related 119 (13.3) 196 (18.0) 79 (14.1) 319 (18.4) 0.002
Work-related 775 (86.7) 891 (82.0) 483 (85.9) 1,411 (81.6) '

Appendix 2. Prevalence ratios (95% confidence intervals) of work-related low back pain according to survey wave, after adjusting
for demographic characteristics and working conditions variables

2011 2014 2017 2020
Model 1
Sex Male Reference Reference Reference Reference
Female 1.48 (1.29-1.71)  1.37 (1.20-1.57) 144 (1.20-1.73)  1.25 (1.08-1.45)
20-29 Reference Reference Reference Reference
30-39 1.56 (1.10-2.22) 1.30 (0.94-1.78)  2.45 (1.33-4.53)  1.23 (0.79-1.91)
Age 40-49 1.84 (1.31-2.59) 1.97 (1.45-2.68) 3.71 (2.04-6.75)  1.41 (0.92-2.18)
50-59 2562 (1.79-3.85)  2.15 (1.568-2.92) 5.57 (3.09-10.05) 1.66 (1.08-2.55)
60+ 3.34 (2.29-4.86) 3.10 (2.22-4.32) 6.59 (3.58-12.12)  2.35 (1.52-3.64)
Model 2
Sex Male Reference Reference Reference Reference
Female 152 (1.31-1.76)  1.32 (1.15-1.52)  1.34 (1.11-1.61)  1.19 (1.02-1.38)
20-29 Reference Reference Reference Reference
30-39 1.53 (1.07-2.18)  1.24 (0.90-1.71)  2.43 (1.32-4.50)  1.19 (0.76-1.89)
Age 40-49 1.78 (1.26-2.561)  1.81 (1.33-2.47) 3.56 (1.96-6.49)  1.36 (0.88-2.11)
50-59 2.37 (1.67-3.37) 191 (1.39-2.61) 5.05 (2.78-9.18)  1.51 (0.98-2.31)
60+ 3.05 (2.07-4.51) 251 (1.77-3.65) 5.62 (3.01-10.51) 2.02 (1.31-3.12)
1-4 0.95 (0.75-1.19) 142 (1.13-1.79) 1.62 (1.15-2.30)  1.47 (1.19-1.80)
5-29 0.72 (0.57-0.91) 1.08 (0.86-1.35)  1.37 (0.98-1.91)  1.23 (1.00-1.51)
Company size 30-49 0.86 (0.66-1.13)  0.77 (0.57-1.04) 1.11 (0.73-1.67)  1.18 (0.86-1.61)
50-299 0.67 (0.52-0.87) 0.89 (0.71-1.13)  1.15 (0.81-1.65)  1.03 (0.81-1.32)
> 300 Reference Reference Reference Reference
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2011 2014 2017 2020
Model 3
Sex Male Reference Reference Reference Reference
Female 1.44 (1.24-1.66) 1.35 (1.17-1.56) 1.45 (1.21-1.75)  1.23 (1.05-1.43)
20-29 Reference Reference Reference Reference
30-39 1.43 (1.01-2.02)  1.29 (0.93-1.78)  2.46 (1.33-4.55)  1.22 (0.81-1.84)
Age 40-49 1.55 (1.11-2.18)  1.73 (1.27-2.36)  3.43 (1.88-6.24)  1.35 (0.90-2.01)
50-59 1.88 (1.34-2.65) 1.72 (1.26-2.36) 4.17 (2.30-7.57)  1.38 (0.93-2.05)
60+ 2.49 (1.70-3.64) 2.19 (1.55-3.10) 4.40 (2.37-8.19)  1.77 (1.18-2.65)
1-4 0.80 (0.64-1.01)  1.20 (0.95-1.51) 1.30 (0.92-1.82)  1.08 (0.87-1.34)
5-29 0.73 (0.58-0.91)  0.98 (0.78-1.22)  1.29 (0.93-1.80)  1.02 (0.82-1.26)
Company size 30-49 0.83 (0.64-1.08) 0.73 (0.54-0.99) 1.23 (0.81-1.85)  0.99 (0.71-1.39)
50-299 0.67 (0.52-0.86) 0.86 (0.68-1.09) 1.23 (0.87-1.76)  0.97 (0.77-1.22)
> 300 Reference Reference Reference Reference

Exposure to
ergonomic risk

No exposure
Tired or painful posture
Dragging, pushing, or moving

factors more than heavy objects
1/4 of the working Standing posture/Repetitive

hours

hand or arm movements

Repetitive hand or arm movements

3.27 (2.65-4.04)
1.30 (1.11-1.53)

0.88 (0.74-1.04)
1.35 (1.08-1.70)

1.75 (1.47-2.09)
1.49 (1.27-1.76)

0.95 (0.81-1.12)
1.76 (1.41-2.21)

3.21 (2.43-4.25)
1.39 (1.14-1.71)

1.19 (0.94-1.51)
1.23 (0.88-1.72)

1.53 (1.29-1.81)
1.88 (1.56-2.26)

0.83 (0.68-1.01)
1.36 (1.09-1.70)

Model 4

Sex Male Reference Reference Reference Reference
Female 1.43 (1.21-1.69) 1.39 (1.20-1.61) 1.60 (1.32-1.92)  1.29 (1.12-1.50)
20-29 Reference Reference Reference Reference
30-39 1.50 (1.08-2.17)  1.29 (0.93-1.79) 2.35 (1.28-4.32)  1.26 (0.86-1.83)

Age 40-49 1.64 (1.14-2.36) 1.75 (1.27-2.41)  3.23 (1.78-5.86)  1.36 (0.94-1.95)
50-59 1.82 (1.26-2.63) 1.77 (1.28-2.44) 3.97 (2.20-7.17)  1.47 (1.03-2.11)
60+ 2.34 (1.563-3.56) 2.16 (1.561-3.09) 4.19 (2.26-7.75)  1.83 (1.26-2.64)
1-4 0.66 (0.51-0.85) 1.10 (0.86-1.40) 1.29 (0.91-1.83)  1.03 (0.82-1.29)
5-29 0.68 (0.54-0.86) 0.92 (0.73-1.16)  1.25 (0.90-1.73)  0.97 (0.78-1.21)

Company size 30-49 0.74 (0.57-0.97) 0.68 (0.50-0.93) 1.27 (0.85-1.91)  0.93 (0.68-1.28)
50-299 0.64 (0.50-0.83) 0.85 (0.66-1.08) 1.19 (0.84-1.68)  0.96 (0.77-1.19)
> 300 Reference Reference Reference Reference

Exposure to
ergonomic risk

No exposure
Tired or painful posture
Dragging, pushing,

factors more than or moving heavy objects
1/4 of the working Standing posture/

hours

Repetitive hand or arm movements
Repetitive hand or arm movements

3.04 (2.38-3.87)
1.19 (1.00-1.43)

0.85 (0.70-1.04)
1.12 (0.88-1.43)

1.65 (1.37-1.97)
1.42 (1.20-1.68)

0.93 (0.79-1.10)
1.79 (1.42-2.26)

2.75 (2.06-3.66)
1.25 (1.02-1.54)

1.14 (0.89-1.46)
1.18 (0.84-1.65)

1.35 (1.14-1.59)
1.66 (1.39-1.99)

0.82 (0.68-1.00)
1.31 (1.06-1.62)

Providing Very well served Reference Reference Reference Reference
information on

health and safety Well served 1.27 (1.07-1.51)  1.29 (1.11-1.51)  1.10 (0.90-1.35) 1.16 (1.00-1.33)
Work effects on Does not affect Reference Reference Reference Reference

health or safety  Affects

2.19 (1.87-2.58)

1.38 (1.18-1.62)

2.56 (2.10-3.12)

2.15 (1.82-2.54)
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2011 2014 2017 2020
Model 5
Sex Male Reference Reference Reference Reference
Female 1.37 (1.16-1.62)  1.36 (1.16-1.58)  1.48 (1.21-1.80)  1.18 (1.01-1.37)
20-29 Reference Reference Reference Reference
30-39 1.44 (0.99-2.07)  1.25 (0.89-1.75) 2.53 (1.33-4.83)  1.17 (0.84-1.61)
Age 40-49 1.56 (1.08-2.23) 1.61 (1.16-2.23)  3.19 (1.68-6.05)  1.25 (0.92-1.70)
50-59 1.77 (1.22-2.55)  1.65 (1.12-2.16)  3.52 (1.87-6.63)  1.29 (0.96-1.74)
60+ 2.21 (1.46-3.35) 1.77 (1.22-2.56) 3.52 (1.82-6.81)  1.49 (1.07-2.08)
1-4 0.60 (0.44-0.81) 1.18 (0.86-1.62) 1.00 (0.63-1.59)  1.15 (0.88-1.49)
5-29 0.72 (0.57-0.91)  0.94 (0.74-1.19)  1.13 (0.80-1.59)  0.98 (0.78-1.23)
Company size 30-49 0.73 (0.56-0.95) 0.73 (0.53-1.00) 1.29 (0.84-1.98)  0.95 (0.67-1.35)
50-299 0.67 (0.52-0.86) 0.87 (0.68-1.11) 1.17 (0.81-1.69)  0.92 (0.75-1.14)
> 300 Reference Reference Reference Reference

Exposure to
ergonomic risk

factors more than or moving heavy objects

No exposure

Tired or painful posture

Dragging, pushing,

1/4 of the working Standing posture/

2.74 (2.13-3.52)
1.07 (0.90-1.28)

1.41 (1.17-1.70)
1.21 (1.02-1.43)

2.03 (1.51-2.72)
1.08 (0.88-1.34)

1.21 (1.03-1.42)
1.38 (1.15-1.65)

hours Repetitive hand or arm movements 0.84 (0.70-1.02)  0.94 (0.80-1.12) 1.07 (0.83-1.37)  0.85 (0.67-1.07)
Repetitive hand or arm movements 1.06 (0.82-1.37) 1.54 (1.21-1.96) 1.11 (0.77-1.60)  1.20 (0.98-1.48)
Providing Very well served/well served Reference Reference Reference Reference
information on
health and safety Very little/not at all 1.18 (0.99-1.40) 1.16 (1.00-1.34)  1.02 (0.82-1.25)  1.08 (0.93-1.25)
Work effects on Does not affect Reference Reference Reference Reference
health or safety  Affects 1.86 (1.68-2.19)  1.17 (1.00-1.37)  2.05 (1.68-2.51)  1.76 (1.47-2.12)
) Non-manual Reference Reference Reference Reference
Occupational type
Manual 1.29 (1.00-1.66) 1.47 (1.17-1.85) 1.97 (1.39-2.80)  1.16 (0.95-1.43)
Full-time Reference Reference Reference Reference
Occupational Temporary 1.49 (0.94-2.36) 1.05 (0.68-1.61)  1.40 (0.67-2.92)  0.81 (0.52-1.26)
status

Business owner, self-employed,
unpaid family worker

1.27 (0.98-1.64)

1.50 (1.19-1.89)

2.01 (1.41-2.85)

1.18 (0.96-1.45)

<39 1.85 (1.24-2.76)  1.40 (1.01-1.95)  1.36 (0.92-2.02)  1.22 (0.91-1.63)
Weekly working 40 Reference Reference Reference Reference
hours 41-52 1.35 (1.07-1.70)  1.15 (0.96-1.38)  1.25 (0.99-1.57)  1.08 (0.93-1.27)
>53 1.57 (1.25-1.98)  1.48 (1.22-1.80) 1.35 (1.02-1.80)  1.08 (0.87-1.34)
Experience of No Reference Reference Reference Reference
presenteeism Yes 1.95 (1.66-2.28)  2.22 (1.93-2.56) 2.37 (1.93-2.90)  2.08 (1.80-2.39)
Model 6
Sex Male Reference Reference Reference Reference
Female 1.23 (1.02-1.49)  1.30 (1.08-1.57)  1.30 (1.03-1.65)  1.15 (0.96-1.38)
20-29 Reference Reference Reference Reference
30-39 1.45 (1.00-2.09) 1.26 (0.89-1.78) 2.62 (1.37-5.03)  1.12 (0.80-1.58)
Age 40-49 1.50 (1.04-2.16)  1.59 (1.13-2.24) 3.10 (1.62-5.94)  1.21 (0.87-1.68)
50-59 1.58 (1.08-2.31)  1.43 (1.01-2.04) 3.11 (1.64-5.91)  1.16 (0.84-1.61)
60+ 1.82 (1.18-2.83)  1.50 (1.01-2.24) 2.71 (1.37-5.36)  1.24 (0.86-1.80)
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2011 2014 2017 2020

1-4 0.59 (0.42-0.82) 1.32 (0.95-1.83) 0.97 (0.59-1.58)  1.13 (0.85-1.50)

5-29 0.71 (0.56-0.91) 0.94 (0.73-1.21)  1.10 (0.77-1.57)  0.96 (0.75-1.22)
Company size 30-49 0.73 (0.55-0.97) 0.75 (0.54-1.04) 1.32 (0.86-2.05)  0.94 (0.64-1.38)

50-299 0.67 (0.52-0.88) 0.88 (0.68-1.14) 1.18 (0.81-1.72)  0.90 (0.72-1.13)

> 300 Reference Reference Reference Reference

Middle or under 1.48 (1.10-2.00) 1.52 (1.14-2.02) 1.60 (1.12-2.28)  1.55 (1.16-2.07)
Education High school 1.18 (0.97-1.45)  1.21 (0.98-1.49) 1.31 (1.00-1.71)  1.22 (1.04-1.45)

College or higher

Reference

Reference

Reference

Reference

Less than 1,000,000

1.24 (0.82-1.89)

1.07 (0.70-1.62)

1.51 (0.88-2.58)

1.01 (0.567-1.76)

. 2,000,000 0.81 (0.59-1.12)  0.92 (0.67-1.25) 1.07 (0.75-1.53)  0.98 (0.72-1.34)
('\I"g\‘/tv*;'y NCOME (3 000,000 0.76 (0.57-1.03)  1.01 (0.77-1.34)  0.80 (0.58-1.10)  0.95 (0.74-1.22)
4,000,000 0.68 (0.49-0.94) 0.92 (0.69-1.23) 0.75 (0.54-1.04)  1.00 (0.77-1.31)
>4,000,000 Reference Reference Reference Reference
) Non-manual Reference Reference Reference \Reference
Occupational type
Manual 1.17 (0.88-1.54) 1.32 (1.02-1.70) 1.64 (1.13-2.39)  1.07 (0.86-1.32)
Full-time Reference Reference Reference Reference
Occupational Temporary 1.43 (0.90-2.25) 1.07 (0.69-1.66) 1.19 (0.56-2.54)  0.72 (0.44-1.19)
status

Business owner, self-employed,

unpaid family worker

1.14 (0.86-1.50)

Weekly working
hours

<39
40
41~62
253

1.45 (0.95-2.23)
Reference
1.36 (1.08-1.71)
1.57 (1.25-1.98)

1.34 (1.04-1.74)

1.03 (0.70-1.52)
Reference
1.11 (0.92-1.34)
1.45 (1.19-1.77)

1.67 (1.14-2.43)

1.28 (0.83-1.96)
Reference
1.26 (1.00-1.58)
1.47 (1.11-1.96)

1.09 (0.88-1.35)

1.16 (0.82-1.65)
Reference
1.09 (0.92-1.28)
1.10 (0.88-1.37)

Exposure to
ergonomic risk
factors more
than 1/4 of the
working hours

No exposure

Tired or painful posture

Dragging, pushing,

or moving heavy objects

Standing posture/

Repetitive hand or arm movements
Repetitive hand or arm movements

2.66 (2.07-3.43)
1.06 (0.89-1.27)

0.87 (0.71-1.05)
1.04 (0.81-1.35)

1.50 (1.23-1.82)
1.20 (1.01-1.43)

0.92 (0.77-1.09)
1.43 (1.11-1.82)

2.01 (1.49-2.70)
1.08 (0.87-1.33)

1.06 (0.82-1.36)
1.14 (0.79-1.65)

1.19 (1.01-1.47)
1.36 (1.13-1.62)

0.85 (0.67-1.08)
1.19 (0.96-1.48)

Providing Very well served Reference Reference Reference Reference
information on

health and safety Well served 1.15 (0.96-1.36)  1.19 (1.02-1.39)  0.97 (0.79-1.20)  1.08 (0.92-1.26)
Work effects on Does not affect Reference Reference Reference Reference
health or safety  Affects 1.88 (1.59-2.22) 1.16 (0.99-1.37) 2.11 (1.72-2.59)  1.75 (1.44-2.13)
Experience of No Reference Reference Reference Reference
presenteeism Yes 1.94 (1.66-2.28) 2.19 (1.89-2.53) 2.34 (1.91-2.88)  2.08 (1.80-2.40)
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