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Objective: The purpose of this study was to identify the problems and appropriateness
of musculoskeletal burden work by industry, and to present the improvement direction
and efficient implementation so that musculoskeletal burden work can be applied
to the workplace.

Background: The Ministry of Employment and Labor defined the scope of 11
musculoskeletal burden work in 2003. However, controversy continues over the
appropriateness of musculoskeletal burden work. There are missing elements such
as vibration, job stress, and a subjective load of workers in determining whether
musculoskeletal burden work. Also, intermittent work with less than 60 days of work
is not included in the musculoskeletal burden work.

Method: This study was conducted a questionnaire of 127 safety manager, health
manager, general worker, and administrative supervisor. Of the 127 respondents,
33.1% respondents were engaged in the manufacturing industry and 66.9% were
engaged in the non-manufacturing industry. The main contents of the questionnaire
are appropriateness and improvement direction of the 11 musculoskeletal burden
work.

Results: The results of the appropriateness of including a subjective load of workers
to the evaluation method of musculoskeletal burden work were statistically significant
differences by industry. The results of the appropriateness of the 11 musculoskeletal
burden work were not statistically significant differences by industry except for No.
4, and 48.6% of respondents replied that the 11 musculoskeletal burden work were
not appropriate.

Conclusion: The 11 musculoskeletal burden work should be improved to include
factors that can cause musculoskeletal disorders such as vibration and job stress.
The intermittent criteria of musculoskeletal burden work need to be improved. In
addition, by integrating musculoskeletal burden work No. 8 to 10 related to weight
handling, it seems necessary to judge the degree of burden on a simple and clear
criterion.

Application: A subdivided criteria is needed so that the criteria for determining
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musculoskeletal burden work can be applied to various industries. The result of
this study can be used as the basic data for research on the improvement of
musculoskeletal burden work.

Keywords: Musculoskeletal burden work, Risk factors analysis, Chi-square test,
Questionnaires

1. Introduction
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oY HEd ZEEAELO0| ARH ZH7E 2, AHACHHOIM 22X HEHS 5240 ZAREH [, 2E4A Hete| wHE of
517 2510 ZESAAREHEY0| A= AFRTSO Ofs 390t FI7|Ho 2 [IMQATAE SHEF St QUCh EoF 244 2
XL LASIAAL 22X 2E4A SR ARY HYE AWYZ 42 2EAARYH Y0 HLote MER A YUa MHIE &
Yot 42, ZTEFAREHY st RO Y HUSH F HYUSES HET B0 = FAR RHQAXAME Ao} B
ChKim, 2016). 2=Z4A & A & HANM ZSH4ALSEHYS Rl XAt HAQQI0|CE $HH, 1 & =R 0|M= 20035
2 1gL3H DAE B 117] 2SEALEEYo HAE FABIFCHung, 2007; Park, 2008; The Korea Policy Institute, 2018). 1.8
CSRO REHAY WYT|E2 AMEE AR, HAAZ, Bz, 22|30 HAFO| FAO 24T 117 SFo= WYHUSS 8
7}5tH, O]= Washington State Caution ZoneOlA 783t 1171 =2 7|HC 2 KOtE Ao = L™ UCHPark et al, 2006). 1170 2=
AARHEYOl 7|E2 Of2H2| Table 12+ 2L

Table 1. Criteria for musculoskeletal burden work

Burden work Explanation
No. 1 (VDT work) Performing intensive tasks using a keyboard or mouse for more than 4h total per day.

Repeating the same motion with the neck, shoulders, elbows, wrists, or hands (excluding

No. 2 (Repeatability) keying activities) more than 2h total per day.

Working with the hand(s) above the head, the elbow(s) above the shoulders, or the

No. 3 (Posture) elbow(s) far away from or behind the body more than 2h total per day.

Working with the neck or the back bent or twisted without support and without the

No. 4 (Posture) ability to vary posture more than 2h total per day.

No. 5 (Posture) Squatting or kneeling more than 2h total per day.

Pinching an unsupported object(s) weighing 1 or more kg per hand, or pinching with a

No. 6 (Pinching, Repeatability) force of 2 or more kg per hand, more than 2h total per day.

Gripping an unsupported object(s) weighing 4.5 or more kg per hand, or gripping with a

No. 7 (Gripping, Repeatability) force of 4.5 or more kg per hand, more than 2h total per day.

No. 8 (Weight handling) Lifting objects weighing more than 25kg more than 10 times per day.

Lifting objects weighing more than 10kg above the shoulders, below the knees, or at

No. 9 (Weight handling) arm's length more than 25 times per day.
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Table 1. Criteria for musculoskeletal burden work (Continued)

Burden work Explanation

Lifting objects weighing more than 4.5kg if done more than twice per minute, more than

No. 10 (Weight handling) 2h total per day.

Using the hand (heel/base of palm) or knee as a hammer more than 10 times per hour,

No. 11 (Force, Repeatability) more than 2h total per day.
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Table 2. General characteristics of survey respondents

Division Respondent (%) Division Respondent (%)

Man 90 (74.4) 20s 26 (21.7)
Gender

Woman 31 (25.6) 30s 46 (38.3)

Less than 1 year 4 (3.5) Age 40s 1 (25.8)

1~2 years 11 (9.6) 50s 14 (11.7)
Related field 2~3 years 12 (1 0.4) 60s 3 (25)
experience 3~4 years 11 (9.6) Safety manager 2 (32.0)

4~5 years 6 (5.2) Health manager 2 (32.0)

Occupation

More than 5 years 71 (61.7) General worker 4 (24.0)

Manufacturing 42 (33.1) Administrative supervisor 2 (12.0)
Industry

Non-manufacturing 85 (66.9)

http://jesk.or.kr
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A0 FHE Fotd MEez THEACH & 12782 EEX|7t 2L ULt HESEALS YEHY E42 Table 22t ZLt.

dEZA 20 242 2SR g5 MzYn HIM=Yez FEot0] B 243D, 710[ME FE(Chi-square test)s
HA[SIRICE E3H 2SAARYE Y HEY U e 2Mo0 2 ¥ Nz i SoM EEE 5+ A= o 7R Jfd gt
Off CH3§ 2tORERACE

3. Results

3.1 Appropriateness of musculoskeletal burden work

ST 2BAAREHY ROIRAZA ABED U 2R ML f3 ZIHs Of Table 37 ZoH, X23YX
o ¥ nfet SAMOE RO KO[7t YCH>005), HH SEUA 5 535%7F HESK YCiD SYOIFCOR, #AY AlME D
e 2BAASERYS ABT BAR0| MK YS HO2 WEEC

Table 3. Appropriateness of musculoskeletal burden work

Manufacturing Non-manufacturing Total
Division p-value
Respondent (%) Respondent (%) Respondent (%)
Appropriate 5(11.9) 9 (10.6) 14 (11.0)
Be average 3 (31.0) 32 (37.6) 45 (35.4)
0.759
Inappropriate 4 (57.1) 44 (51.8) 68 (53.5)
Total 42 (100.0) 85 (100.0) 127 (100.0)

3.2 Appropriateness of including a subjective load of workers in musculoskeletal burden work

M AYED As REHRAZTAE 22X FHH R3S Ml d52 UCE ddL 2SR HRE Fore
o= F2H fot5 Tt g A2, =AM ZSHAFEHYS RS BItot=H 222 =Y 255 =gt
e =970 H7|5[2 ATt ZSHASEHYS GRS HHots 240 Z2Ate F2HY 2318 ZEA7|= Ao et Zat= of
2 Table 42t ZoO, HETOl Wt SAHLZ ROloh 27t LIERCHp<0.05). TH SEHAL & 49.6%7F 2=AAFEA YN 22
Aol FHY FOE EZFAIZ|E A0 ot HESHX| HChA LIERROD, MEY2 738%, HIMZ Y2 421%2 LEFRCE M2kA
TEXL FHH BOE FoISts A2 HESHA| fCtn BEL O, £ MZYAME 229 FUY RS 2SHA LAY

Table 4. Appropriateness of including a subjective load of workers in musculoskeletal burden work

Manufacturing Non-manufacturing Total
Division p-value
Respondent (%) Respondent (%) Respondent (%)
Appropriate 2 (4.8) 18 (23.7) 20 (15.7)
Be average 9(21.4) 26 (34.2) 35 (27.6) 0.001"
Inappropriate 31 (73.8) 32 (42.1) 63 (49.6) '
Total 42 (100.0) 85 (100.0) 127 (100.0)

*p<.05
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Table 5. Appropriateness of the definition and application of intermittent work

Manufacturing Non-manufacturing Total
Division p-value
Respondent (%) Respondent (%) Respondent (%)
Appropriate 13 (31.0) 23 (27.1) 36 (28.3)
Be average 11 (26.2) 25 (29.4) 36 (28.3) 0,880
Inappropriate 18 (42.9) 37 (43.5) 55 (43.3) '
Total 42 (100.0) 85 (100.0) 127 (100.0)

3.4 Appropriateness of including vibrations in musculoskeletal burden work

Table 6. Appropriateness of including vibrations in musculoskeletal burden work

o Manufacturing Non-manufacturing Total
Division p-value
Respondent (%) Respondent (%) Respondent (%)
Appropriate 34 (81.0) 63 (74.1) 97 (76.4)
Be average 5(11.9) 14 (16.5) 19 (15.0)
: 0.694
Inappropriate 3(7.1) 8 (94) 11 (8.7)
Total 42 (100.0) 85 (100.0) 127 (100.0)

3.5 Appropriateness of each criteria for 11 musculoskeletal burden work

1174 2EAAREHY 4 =

o MEMof Cfist Aits 43 E HQ LIHX| &50f Cisto] ¥Eof et SEAMSz Folst xto|7}
AAULCHp>0.05). OF2f Table 71+ 20| SEXO| 486%7F 1170 2SS HAEHE0| 2 &7t MESIX| YLD SHTIAUCOH, 62(61.0%),
43(559%), 1=2(543%) =22 &2 A7} LIEFGICEH £33 MEFUME 42(714%), 62(60.9%), 12(59.5%) =22 & LIEICH,
1

HIHZHOM e 62(61.1%), 12(51.8%), 82(50.6%) =22 =A LIERGIC
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Table 7. Percentage of musculoskeletal burden work responding ‘not appropriate’

J Ergon Soc Korea

Burden work Manufacturing (%) Non-manufacturing (%) Total (%) p-value

No. 1 (VDT work) 59.5 51.8 54.3 0.706

No. 2 (Repeatability) 452 376 40.2 0.685

No. 3 (Posture) 452 329 37.0 0.391

No. 4 (Posture) 714 482 55.9 0.02

No. 5 (Posture) 50.0 36.5 409 0.189

No. 6 (Pinching, Repeatability) 60.9 61.1 61.0 0.359

No. 7 (Gripping, Repeatability) 57.1 494 52.0 0.682

No. 8 (Weight handling) 571 50.6 52.8 0.554

No. 9 (Weight handling) 54.8 447 472 0.606

No. 10 (Weight handling) 524 447 472 0.600

No. 11 (Force, Repeatability) 52.4 435 46.5 0.211

Total (%) 55.1 45.6 48.6

*p<.05
DBAAREYRIYO| 2 Bt USR] 2 ALRO| f3t ZIHe Table 8T ZCh XpM X HHEA) BAH 2ZHARLY 1573
= 'AIZFO| HESHK| §i2 A2 LIECn, 53| 12~32 = 'Y H2 7|EE 52 HES LERCL 122 4A12He] ZEA|
Ut 22 ~729| 2A|2t0] AYUAIZIO] HESIA| G2 Aoz HEEL: Y= Fg U HEY0 HEE ZSHAREHY 82112
= "RV HESHA| 2 A= UEHHCeH, FF=2 Ha et MY e a7t HESH| @2 A2z Holrtt

Table 8. Reasons why each item of musculoskeletal burden work is not appropriate

Burden work

An inappropriate reason (%)

Load Time Unclear criterion
No. 1 (VDT work)
289 371 340
Frequency Time Unclear criterion
No. 2 (Repeatability)
311 36.5 324
Posture Time Unclear criterion
No. 3 (Posture)
230 443 328
Posture Time Unclear criterion
No. 4 (Posture)
24.0 49.0 27.1
Posture Time Unclear criterion
No. 5 (Posture)
194 63.9 16.7
o N Posture Load and Time Unclear criterion
No. 6 (Pinching, Repeatability)
129 553 318
No. 7 (Gripping, R bility) Posture Load and Time Unclear criterion
0. ripping, Repeatabilit
PpIng. Fep y 225 56.3 21.3
Holof - ARE oistolzts st sl x|
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Table 8. Reasons why each item of musculoskeletal burden work is not appropriate (Continued)

Burden work An inappropriate reason (%)
. . Load Frequency Unclear criterion
No. 8 (Weight handling)
33.0 56.8 10.2
. . Posture Frequency Unclear criterion
No. 9 (Weight handling)
13.0 740 13.0
. Time Frequency Unclear criterion
No. 10 (Weight handling)
338 475 18.8
- Time Frequency Unclear criterion
No. 11 (Force, Repeatability)
25.6 43.0 314

3.6 Improvement direction for musculoskeletal burden work

SAHSR RISt X0|7} g2

HA M —

LE2 2 SO| wxe 2

TEAARENYS Y B o LYz JHES Aot=Aof gt Zat= Of2f Table 99 20 'ATE ME27t 416%, 2=
HHREHEAO| 2tasbTt 205%, ' TES RHLAXTAL| ZLek0| 187% 22X FH FIIE Fopet 7HdH PSS Fofalzx
Aol =7p7F 242t 96% =22 LIEPRCH ME|A0H 22 HEY AY0| iR2Q HMZYo: 1171 2S2F3AREHY 71z H
80| 7ttt YTEZ Z2SHAARHNYS M2 MASHe] REo =g F2AoA HEY 5+ AZSF o40jof BiC

Table 9. Improvement direction for musculoskeletal burden work

Division Manufacturing Non-manufacturing Total pvalue
Respondent (%) Respondent (%) Respondent (%)

Segmentation by industry 26 (51.0) 43 (374) 69 (41.6)

Simplifying musculoskeletal burden work 9 (17.6) 25 (21.7) 34 (20.5)

Adding vibration 9 (17.6) 22 (19.1) 31 (18.7) 0475
Adding the subjective load of workers 3(5.9) 13 (11.3) 16 (9.6)

Adding intermittent task 4 (7.8) 12 (104) 16 (9.6)

Total 51 (100.0) 115 (100.0) 166 (100.0)

4. Conclusion
2 A7 117 2SHARENYE MEY, 2SAAREEo| T Wk th ZAlslen, 2 Zute ofzfet ot

ot & 21 UM SERRS| 535%7F HESH| YLD SEOIRACEL Lee et al. (2009)2] ATOME

http://jesk.or.kr
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