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ABSTRACT

Objective: The objective of this study was to evaluate a work of guards, using an ergonomic method(work analysis and
posture analysis). Background: Most studies about guards were conducted in the field of medical, problems of shift, and
the physical problems of old workers and social problems. But, guards consist of vulnerability group so it needs an ergonomic
research in musculoskeletal disorders. Method: A head of an ergonomic estimation was work analysis(determination of
combined task, work tool, work time and frequency of combined task) and posture analysis(upper body and lower body) of
workers based on the video. Results: The result showed that combined task of guards was classification of patrolling,
security, cleaning and waiting. The security indicated the highest ratio in the work time of combined tasks. The results of
posture analysis for guards indicated high value in neutral. But, lower arm indicated high value in bending(left: 59%, right:
50%). Conclusion: The results of ergonomic methods indicated that guards' physical work load was not high during work,
but comfortable work environment would be required for old guards. Application: If an ergonomic rule can be integrated
into existing work environments, the risk of occupational injuries and stress will be reduced.
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2. Method
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Table 1. Posture analysis criteria

Body Segment/ Criteria
Classification
Neck 0° or Straight
Upper arm Below 90°, More than 90°
ggg;r Lower arm 0° or Straight
Hand 0° or Straight
Trunk Below 45°, More than 45°
Standing Feet are only supported by the ground
Standing with | Feet are supported by the ground
bending knee | with bending knee
Walking Walking more than two steps
Lower - B
Body Leaning Part of the body.mass is supported
by the external object
Sitting Body mass is mainly supported by
ischial tuberosity
Etc. Kneeling or squatting

3. Results
3.1 Work analysis
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Table 2. Combined task of Guards

Combined task

Waiting Cleaning
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Table 4. Sample time(Sec) of combined task

Combined task | Worker 1 | Worker 2 Mean

(Standard Deviation)
Patrolling 110 229 170(84.1)
Security 507 297 402(148.5)
Cleaning 282 101 192(128.0)
Total 899 624 763.0

Worker 1 | Worker 2 Mean S A g 5
Combined (Standard Deviation) ﬁOB]Z} Z}(ﬁx}7 ]' _/l:?sgo = @Xﬂ Z}ot'i Oﬂ EH?‘% Z}-(ﬁ X]"‘ﬂ
task AR [ e - T 2= Table 59} 2tk A 2kdzte] 7 Al 2pA) 2
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N I e 193(07) = 7(139) 2 BAZF BT 3 A5 ol B 59% 181 95 ol
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Cleanlng 18 131 22 123 199(34) 1272(61) )‘O]'Z:] _\?__?/1_5_ OE]OE] E“?‘}\]Z} %_ % X]'/\ﬂ% _ZH_E;]__E_ %27]_
Waiting 13 19 | 21 34 | 16.7(6.0) | 26.3(10.6) THEY pE R 8)E A Bt A4 Exeit) &)
Total 55 | 480 | 66 | 430 | 60 480 A AR Aol AL AT F 48%F o] AAE
*F: Frequency, T: Time Fokar 9low, 27|17 33% 2] &3 E A8tk (Table 5).
Table 5. Work posture distribution(%) of guards
Upper extremity Neutral Bending Twisting Bending & Twisting | Invisible | Total
Neck 53 26 12 2 7 100
Left 54 39 - - - 7 100
Upper arm -
Right 52 41 - - - 7 100
Left 33 59 - - 8 100
Lower arm -
Right 43 50 - - 7 100
Left 55 38 - - 7 100
Hand
Right 51 43 - - 6 100
Trunk 52 38 3 - - 6 100
Standing Standing with Walking Sitting Etc. Invisible
Lower extremity bending knee
12 4 33 48 - 3 100




Vol. 30, No. 3. 2011. 6.30

Risk Factor Evaluation of Musculoskeletal Symptoms for Guards 423

Table 6. Work posture distribution(%) of patrolling

Upper extremity Neutral Bending Twisting Bending & Twisting Invisible Total
Neck 61 16 6 3 14 100
Left 77 9 - - - 14 100
Upper arm -
Right 79 8 - - - 13 100
Left 76 6 - - 18 100
Lower arm
Right 72 12 - - 16 100
Left 81 4 - - 15 100
Hand
Right 85 - - 12 100
Trunk 86 4 1 - - 9 100
Standing Standing with Walking Sitting Etc. Invisible
Lower extremity bending knee
14 - 80 - - 6 100
Table 7. Work posture distribution(%) of security
Upper extremity Neutral Bending Twisting Bending & Twisting | Invisible Total
Neck 52 22 19 - 7 100
Left 34 60 0 - - 6 100
Upper arm -
Right 42 52 - - 6 100
Left 23 71 - - 6 100
Lower arm
Right 34 60 - - 6 100
Left 67 27 - - 6 100
Hand -
Right 59 35 - - 6 100
Trunk 34 59 0 - - 6 100
Standing Sta.ndjng with Walking Sitting Etc. Invisible
Lower extremity bending knee
4 - 1 88 - 7 100
Table 8. Work posture distribution(%) of cleaning
Upper extremity Neutral Bending Twisting Bending & Twisting | Invisible Total
Neck 50 42 3 3 2 100
Left 75 22 0 - - 3 100
Upper arm
Right 49 49 0 - - 2 100
Left 16 82 - - 2 100
Lower arm
Right 36 62 - - 2 100
Left 6 91 - - 3 100
Hand
Right 3 94 - - 3 100
Trunk 59 25 10 3 - 3 100
Standing Standing with Walking Sitting Etc. Invisible
Lower extremity bending knee
27 14 57 - - 2 100
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4. Discussion
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