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ABSTRACT

Objective: This study aims to investigate the impact of changes in working conditions on job-related stress and
musculoskeletal disorders using the results of seven surveys conducted at a single workplace from 2004 to 2022
regarding factors hazardous to the musculoskeletal system. Additionally, the study aims to propose alternative
methods of investigating factors hazardous to the musculoskeletal system.

Methods: A car parts manufacturing plant where the same survey was taken seven times from 2004 to 2022 was
selected and the survey data was analyzed. The main contents of the survey were weekly working hours, Borg's
scale, work intensity, job—related stress, and the prevalence of musculoskeletal symptoms. The statistical analysis
was performed using SAS (version 9.4).

Results: The results of this study are as follows. Firstly, changes in working conditions have an impact on
job—related stress. Secondly, changes in working conditions have an impact on work intensity indicators.
Thirdly, changes in working conditions have an impact on the prevalence of musculoskeletal symptoms.
Fourthly, even with an increase in age and length of service, job-related stress and musculoskeletal
symptoms were alleviated when working conditions were improved.

Conclusions: In order for measures to reduce musculoskeletal disorders to be successful, working conditions
must not deteriorate, and it is necessary to demand revisions to regulations, etc. to reflect these points in the
investigation of hazardous factors to the musculoskeletal system.
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Table 1. No. of Respondents and response rate of the surveys (2004-2022)

No. of respondents

vears No. of employee Total(response rate, %) No. of workers employed before 2004
2004 162 142(87.7) 142(100%)

2007 191 132(69.1) 125(94.7%)

2010 187 113(60.4) 106(93.8%)

2013 195 131(67.2) 111(84.7)

2016 190 142(74.7) 106(74.6%)

2019 185 126(68.1) 67(53.2%)

2022 250 123(49.2) 72(58.5%)
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Table 2. General and work characteristics by survey for hazardous factors investigation

Year 2004 2007 2010 2013 2016 2019 2022
No. of workers

B I VI 125 106 11 106 67 72
Age 38383  405:83  42.7+¢7.7  455:80  48.4:7.1 522864 542453
Job years 143473 168473 19.2¢7.0 220872 253162  27.9t64  30.945.6
Wo&fe;[”ehrper 557487  68.0¢15.7  69.0:89  54.4:82  B1.2t7.7 478822  46.06.1
ACGIH HAL 6.242.1 74419 66+15  62+41.9 5822 64420 5619
Borg's scale 4619 5.412.0 47+1.8 4.2+1.7 42418 4.7+2.3 4.3%1.7
Mental 27407  3.040.7 20108  2.8:0.7 2.8:0.8 - 6.6£0.7
Physical 2.640.7 2.040.7 2.740.7 2.740.7 2.70.7 - 2.4+0.6

. Mean % standard deviation

oF 7R &toH, 201049 6.64, 20134 6.2%, 23.580=2 BAHCoZ FOgt Aol HYTt. AF 4
20164 5.84, 20199 6.44, 2022¥ 5.640°|3it}. A Ax 20079 A =570 T+ 20044, 20134,
Borg's scale(lO@ THE)2 20049 4.64, 200740°] 20164, 20194, 2022¥ A7 o2 {951 =9o
7 =2 547, 20109 4.74, 20134 4.24, 2016 o, 20079 AtHE L5 EE 20139, 20164,
W 4.27%, 20199 4.74, 20229 4.370ltt. A4 202298 BAHCR [oloHA =9k

AL 20049 2.74, 20079 3.04, 2010¢ 2.94,

201349 2.8%, 2016¢ 2.8%, 20224¢ 2.6d, HAIA 3. ot=Y XZ AER|A HE}
AL 20049 2.64, 20079 2.9%, 20104 2.74, =y AR AEHA FE2 R o]ToWow:]
201349 274, 201649 2.74, 20224 2.4%o|ch Table 49t Ath. =94 &35 AFa+x9] 7
20079 7P =2 A4E UEled, AR A&
2. 2N Y AN LSZE0| Hat 22 AA= 20109 7P w2 A5 B0k A9 &
AN FA] A7E &Y 4ot 7o Agid w=7 kg3t 2 ESR= 201640 M Egtod, BHAF B
T(absolute workload intensity)= 2004¥ 19.03, AELZ 201399 7HY =2 HAE HQHh 712 F
200790] 7Y =2 A<l 22.3%4, 20109 21.74, A2 2007¢°] 7HY =4t

201349 17.84, 20169 18.24, 20194d 17.04,

20224 184408 EAFoT Sou|3l xjo|& HY 4. 22N LYE 0|

o AdSE Wskel 22 At s E(relative TZAA +HE 3Ol Tables 59 &t} 2007¢
workload intensity)« 2004% 24.54, 20074d°] 7} SEAA FHEC] tE of Hoh ko, ZAdT &+
A w2 25.47%0]9leH, 20109 24.14, 2013¢ AARE FESl0] Flo|AlE AAS AAS A} 7)F
19.94, 20169 22.74, 20199 24.74, 20224 304 EAACRE zjol7} et TE 7|ZoH= &

Table 3. Changes in workload intensity by year

2004 2007 2010 2013 2016 2019 2022
(n=142)" (=125 (=106) (n=111)  (n=106) (n=67) (n=72)

Year F-Value P-Value

Absolute

. . 19.0£2.9 22.3+3.7 21.7#.3.3 17.8t2.4 18.2+2.8 17.0£2.1 18.4%1.7  48.87 <.0001
workload intensity

Relative

: . 24530 254434 24.1+3.2 19.9+35 22.7+2.8 24.7#3.7 23534  31.41 .0001
workload intensity

T Number of workers employed before 2004, " Mean * standard deviation
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Table 4. Trends in job stress by survey for hazardous factor investigation

Year 2007 2010 2013 2016 2019 2022 F-Value  P-Value
(n=125"  (n=106)  (h=111)  (n=106) (n=67) (n=72)
Physical environment 59.1£14.3 53.5+13.6 53.9t14.4 52.3+£14.1 49.8£13.7 48.3t12.1 7.25 <.0001
Job demand 56.1£11.0 53.5+10.2 48.7£10.4 48.849.6 485t£11.0 46.9x106  11.27 <.0001
Insufficient job control 58.4x11.1 60.7£12.4 59.2+12.6 58.1£10.7 55.3t11.3 58.8+10.2 1.91 0.0902
Interpersonal conflict 48.0+13.1 47.7x13.5 48.2%+16.3 49.2£15.8 47.0£14.0 44.4+13.0 1.02 0.4038
Job insecurity 39.116.9  47.048.3 48.0#9.7 48.1#8.2 47.919.2 45575 18.46 <.0001
Organizational system 54.917.7 58.1£11.0 57.7£12.3 56.2£12.0 53.1£12.7 52.3+10.8 3.87 0.0019
Lack of reward 50.149.2 59.5£12.9 59.8+14.7 58.0£13.56 51.1£13.4 54.6+13.2 10.76 {.0001
Occupational culture  35.6£10.9 40.6£10.7 40.0£13.5 42.2£12.9 38.2£13.9 38.4%11.7 3.74 0.0025
Korea job stress Score 50.1x4.7 52.5+6.3 51.7t7.9 51.5+7.1 48.4+7.4 49.1+65 4.30 0.0008
T: Number of workers employed before 2004, ": Mean + standard deviation
Table 5. Musculoskeletal disorder prevalence by survey for hazardous factors investigation
2004 2007 2010 2013 2016 2019 2022
n=142" n=125 n=106 n=111 n=106 n=67 n=72
Frequency (%) Frequency (%) Frequency (%) Frequency (%) Frequency (%) Frequency (%) Frequency (%)
NIOSH 1 137 122 104 103 102 62 69
(96.5) 97.6) 98.1) (92.8) (96.2) (92.5) (95.8)
7 7 1 2 41
NIOSH 2 514 652 o 550 505 522 (56.9)
KOSHA 30 45 25 28 38 16 20
criteria 3' 21.1) (36.0) (23.6) (25.2) (35.9) (23.9) (27.8)
KOSHA 28 37 24 21 30 15 16
criteria 4 (19.7) (29.6) (22.6) (18.9) (28.3) (22.4) (22.2)
T Number of workers employed before 2004, “: p<0.05
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