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ABSTRACT

Objectives: The research was conducted to present basic data for the improvement of the working environment
in the future by investigating and evaluating the occurrence status of musculoskeletal disorders of workers
measuring air pollutants.

Methods: The degree of physical burden and musculoskeletal symptoms of measurement work were identified
by conducting a survey of the musculoskeletal hazards of workers who measured air pollutants through the
guestionnaire. And for ergonomic precision evaluation, the measurement work was divided into four stages and
REBA and RULA were evaluated for positions with the highest physical load.

Results: The musculoskeletal hazard survey found that the higher the height of the chimney, the greater the
physical burden (difficult, very difficult), and the more inappropriate the workplace and height are among the most
difficult causes of the current work. 78% of the respondents said they had never heard of the musculoskeletal
hazard survey, and only 6.1% of them attended the musculoskeletal hazard survey in the past. 34.1 percent of the
surveyed said they felt pain or discomfort, with 33.3 percent of them having back pain. Most of the detailed
symptom surveys of pain duration, pain level, pain incidence over the past year, and past treatment history also
showed high back symptoms.

Conclusions: It was determined that improving the working environment of atmospheric measurement
workers would require efforts from both policy support, measurement companies and companies requesting
measurement.

Key words: musculoskeletal systems, ergonomics, atmospheric measurement workers, air prevention
facilities
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Table 1. General characteristics of subjects
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Classification N Ratio (%) MeantS.D.
Male 82 100.0
Gender -
Female 0 0
20~29 47 57.3
30~39 26 31.7
Age 31.117.3
40~49 5 6.1
50 4 4.9
. Married 14 17.1
Marital status - -
Single 68 82.9
(1 year 32 39.0
1~3 years 27 32.9
Measurement experience 3~b years 12 14.6 31.7#4.8
5~10 years 5 6.1
> 10 years 6 7.3
No smoking 35 42.7
Smoke Smoking 31 37.8 -
Quit smoking 16 19.5
Once a week 22 26.8
] About 2-3 times a week 24 29.3
Exercise ) -
More than 4 times a week 15 18.3
Not exercising 21 25.6
Computer-related activities such as games 10 16.4
Exercise type Sports such as tennis and soccer 13 21.3
(*Respond only when : -
exercising) Fitness 20 32.8
Etc. 18 29.5

(Table 2)9} Zo] ZHJ3tA EAo] wfE L&A414 2
FS AmHEY o170 SAsks WAAAL o] mEt
AMe 119 3% d5 SH°l 16.7%, ¥ 3ol
16.7%, Adgrgto] 66.7%, A IS &S0l 0.0%
2 Yebgth 2~37) olstolA= d&Eol 2.0%, 4 3
50| 24.4%, AGTSo] 48.9%, AF ISR L20|
6.7%= UEITE 4~57] olstolld= F&Eol 25.9%,
OFZF g &o] 25.8%, ALNISlo] 45.2%, M3 FEA|
A30] 3.2%% UEFFOoU BAKCE [o3t Aol&
Ho|z] oot
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& SEA 20| 4.8%% UERATE ZFAIZE 8AIZE
ZIoJAE g5o] 25.0%, A7 FHol 15.0%, ALqt
3ol 55.0%, A5 FEA g0l 5.0%= Uergont
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Table 2. Physical burden according to work environment

L Not difficult A bit oo Very 2
Classification at all Bearable difficult Difficult difficult Total x(0)
0 4 1 1 0 6
One
.0% 66.7% 16.7% 16.7% .0% 100.0%
Num'b_e.r of prevention 3 22 11 8 1 45 2579
facilities measured 2~3 or less 958
per day 6.7% 48.9% 24.4% 17.8% 2.2% 100.0% (.958)
1 14 8 6 2 31
4~5 or less
3.2% 45.2% 25.8% 19.4% 6.5% 100.0%
3 29 17 11 2 62
<8 hours ) ) ) 5 5 5
day 1 11 3 4 1 20 (.855)
»8 hours
5.0% 55.0% 15.0% 20.0% 5.0% 100.0%
] 2 27 10 10 2 51
Twice a week
3.9% 52.9% 19.6% 19.6% 3.9% 100.0%
0 5 7 4 0 16
Once a week S S S S S
A\/erage ho||day per .0% 31.3% 43.8% 25.0% .0% 100.0% 24.838*
month 0 0 1 0 1 2 (.016)
Twice a month
.0% .0% 50.0% .0% 50.0% 100.0%
2 8 2 1 0 13
Once a month
15.4% 61.5% 15.4% 7.7% .0% 100.0%
0 0 2 1 0 3
2m or less
.0% .0% 66.7% 33.3% .0% 100.0%
Height of the chimney 5 10 | oo 2 31 16 6 0 %5 21.107*
being measured 3.6% 56.4% 29.1% 10.9% .0% 100.0% (.007)
2 9 2 8 3 24
11~50m or less
8.3% 37.5% 8.3% 33.3% 12.5% 100.0%
4 40 20 15 3 82
Total
4.9% 48.8% 24.4% 18.3% 3.7% 100.0%
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No. Work photo Work detail Burden posture
[Preparation for measurement]
Transporting the measuring - Heavy material
equipment to the measurement site| ~handling (5kg or mpre)
1 after unloading it from the vehicle | ~ Repetitive task (waist
* Average 3 times/day strain) . '
* Loading, unloading and - Bending (waist strain)
transportation
[Sampling equipment configuration]
Connecting the sampling equipment | ~ Heavy material
to the measuring port to collect handling §5k9 or more)
2 exhaust gases and checking the ~ Posture fixation
connection status. (average 60 .mmutes)
* Average 3 times/day * Chimney | ~ Bending (waist & leg)
measurement
[Sample collection]
Appropriate amount of sample — Posture fixation
3 collection by air pollutant and (average 60 minutes)
monitoring sample collection status | - Bgnding (waist & leg)
* Average 21 times/day
* Air sampling
[Replacement of absorbent fluid] o
| = Posture fixation
4 Replacement work of absorbent fluid (average 60 minutes)

when changing air pollutant sample
* Average 21 times/day

- Bending (waist & leg)

Figure 1. Content of work to be assessed
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Table 3. Summary of evaluation results by task

Classification Result
Task 1. oK 2 Task 3. Task 4.
Score Action Preparation for cqUi Fr)neit Sample Replacement of
Level measurement quipmer collection  absorbent fluid
configuration
REBA RULA REBA RULA REBA RULA REBA RULA REBA RULA REBA RULA
_ No need _
0 ! (Ignored)
1 23 1-2 Might be needed Acceptable
(Low)
_ _ Needed ' _ v v/ v
2 4-7  3-4 (Moderate) Continuous follow-up ) @) 3)
Continuous follow-up &
3 8-10 5-6 Neeéjl_(iaidhioon needed to improve (g) (1/0) (g)
g operations quickly
. Precise investigation &
Needed right now . S v/ v/
- >
4 11-15 27 (Very high) immediate improvement (1) )

required
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