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'Corresponding Author Abstract @ There was a difference in recognition of chemical substances according to
Keun Seop Park cognitive level of GHS, knowledge level of organic solvents and each department of
Tel : +82-70-4066-5300 workers. they were showed higher recognition of chemical substances by research

E-mail : jioh5300@jioh.bizmeka.com group, partially group and good group. To identify the relationship between types of job
classification(group of department, group of GHS cognitive level and group of organic

Received : May 13, 2019 solvents knowledge level) and the levels of recognition of chemical substances, a total
Revised : June 30, 2019 of 153 workers in a small and medium business workplace. Descriptive statistics(SAS
Accepted : August 1, 2019 ver 9.2)was performed. the results of recognition of chemical substances were analyzed

the mean and standard deviation by t-test, and anova, (P=0.05). These results In general,
small- and medium-sized workplaces have low levels of GHS awareness and organic
solvents knowledge. The perception of chemical substances according to the
departments. In general, the demand for chemical substances education was highly
suggested regardless of the job type. There was a significant difference in the
perception of health, safety and practice according to the level of GHS cognitive, and a
high perception in the incomplete group. There was not much difference in average
awareness of health, safety and practice according to organic solvents knowledge level,
but there was a high perception in good group. It is very important to regularly check the
worker's perception of the workplace and identify problems with the work environment
and improve the work environment. In addition, each department presents appropriate
safety and health education such as chemical process safety, toxicity of chemical
substances and human exposure. We also propose a chemical substances assessment

) ) and management plan that integrates safety and health.
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Table 1. Questionnaire contents of chemical substance
handling Hazard identification

Chemical Hazard Question

1. I am more worried about the health effects of handling the substance
than the actual hazard of the substance.

2. I can understand when handling a substance that I should not eat,
drink or smoke.

3. I don't worry about temporary headache or eye sickness by handling
the substance. This is just part of the job.

4. Safety is my most important concern in using materials to perform
work.

S. 1 always worry that my personal protective gear is properly
maintained.

6. Running a ventilator is more problematic than the benefit of a
ventilator.

7. Whatever the expert says, I think the substance can cause cancer in
humans

8. People worry more about the possible hazards in handling materials.

9. If opportunities are given, I would like to take additional steps to
protect my health.

10. If a person is exposed to a chemical that can cause illness, the
person will probably get sick someday.

11. T think the risk of chemicals is well managed in our workplace.

12. T feel that personal protective equipment is often uncomfortable.

13. T will talk directly to the company if I feel a headache or pain while
working on it.

14. Our company does not take sufficient measures to protect my safety
and health.

15. T think T can help protect my safety and health if I change my work
pattern a little.

16. T don't worry about mixing substances and detergents that I use.

17. 1 always check that the ventilation system works when handling
chemicals.

18. I think it will be safe if I manage the chemicals I handle properly.

19. 1 don't pay much attention to my health in relation to work-related
risks.

20. It is easy to apply safe working methods during operation.

21. If you use the material only for a short period of time, you do not
need to wear protective equipment.

22. T am concerned about the possibility of skin contact with the
substance.

23. 1 am not worried about handling the material where ventilation is
inadequate.

24. 1 worry that my health will be impaired someday because I have
treated the material.

*Health 1,7,10,19,22,24
**Safety 2,3,4,8,16,18,23
***Practice 5,6,9,11,12,13,14,15,17,20,21
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Table 2. Questionnaire contents of required training chemical
substance

Survey contents

1. Possible health risks from chemical handling

. Proper use of ventilation equipment

. Proper use of respiratory protection

. Appropriate treatment at the time of exposure and leakage

. Employers' obligations to the health and safety of workers

. Worker's obligation to the health and safety of workers

=N N AW N

. Occupational safety and health legislation and other contents
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Table 3. GHS cognitive level according to departments

(unit : N, %)
Department
Total
Administration | Product Research
Don't know 33(76.8) 58(76.3) 7(20.6) 98(64.1)
Partially know 5(11.6) 15(19.7) 25(73.5) 45(29.4)
Exactly know 5(11.6) 3(4.0) 2(5.9) 10(6.5)
Total 43(28.1) 76(49.7) 34(22.2) 153(100.0)
51



Table 4. Organic solvents knowledge level according to
department

(unit : N, %)
Department
Total
Administration | Product Research

Good group 6(13.9) 11(14.5) 9(26.5) 26(17.0)

The other group 37(86.1) 65(85.5) 25(73.5) 127(83.0)

Total 43(28.1) 76(49.7) 34(22.2) | 153(100.0)
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Fig. 1. Comparison of recognition of chemical substances
according to department,

Table, 5 Comparison of health recognition of chemical substances
according to department

(unit : MeantSD)
Administration Product Research P
Q1 3.62+0.57 3.52+0.59 3.85+0.78 0.049
Q7 3.55+0.73 3.31+0.67 3.88+0.91 0.001
Q10 3.79+0.74 3.69+0.63 4.08+0.93 0.039
Q19 3.46+0.90 3.40+1.03 3.76+0.85 0.193
Q22 3.18+1.20 3.22+1.04 4.05+0.69 0.000
Q4 3.30+0.91 3.28+0.82 3.58£1.01 0.244
Average 3.48+0.49 3.41+0.44 3.87+0.62 0.000
*p < 0.05
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Table, 6 Comparison of saftey recognition of chemical substances
according to department

(unit : MeantSD)
Administration Product Research P
Q2 3.46+0.88 3.38+0.89 4.38+0.85 0.000
Q3 3.44+1.11 3.43+1.11 3.85+0.95 0.145
4 3.97+0.70 3.78+0.67 4.20+0.72 0.015
Q8 3.18+0.73 3.14+0.64 3.20+1.03 0.917
Q16 3.34+0.86 3.32£1.01 3.64+0.91 0.246
QI8 3.72+0.70 3.63+0.67 4.20+0.64 0.000
Q23 3.76£0.97 3.60+1.08 4.14+0.92 0.039
Average 3.55+0.42 3.47+0.41 3.94+0.50 0.000
*p < 0.05
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Table., 7 Comparison of practice recognition of chemical
substances according to department
(unit : MeantSD)

Administration Product Research P
Q5 3.72+0.59 3.59+0.54 3.88+0.91 0.098
Q6 3.30+1.22 3.43+1.02 4.05+1.04 0.006
Q9 3.65+0.65 3.60+0.63 3.88+0.80 0.138
Q11 3.72+0.59 3.63+0.62 3.76+0.69 0.547
Q12 2.4140.79 2.64+0.79 2.97+1.02 0.020
Q13 3.60+0.62 3.5140.59 3.58+0.78 0.721
Q14 3.41+0.90 3.46+0.85 3.79+0.76 0.109
Q15 3.6240.61 3.57+0.61 3.82+0.93 0.280
Q17 3.41+0.79 3.44+0.77 3.97+1.05 0.006
Q20 2.93+0.88 3.15+0.74 3.23£1.01 0.239
Q21 3.72+1.05 3.52+1.11 4.00+0.85 0.089
Average 3.41+0.28 3.41+0.28 3.72+0.46 0.000
*p < 0.05
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Table 8. Comparison of educational needs for chemical
substances by department
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Table 9. Comparison of health recognition of chemical
substances according to GHS cognitive level

(unit : MeantSD) (unit : MeantSD)
Administration Product Research P Don't know | Partially know | Exactly know P
Y1 4.48+0.70 4.57+0.73 4.5240.66 0.794 Ql 3.500.54 3.93+0.75 3.500.70 0.000
Y2 4.34+0.78 4.56+0.69 4.50£0.70 0.294 Q7 3.39+0.66 3.68+0.99 3.80+0.42 0.054
Y3 4.34+0.78 4.46+0.80 4.50£0.61 0.645 QI10 3.68+0.66 4.11+0.83 3.700.82 0.005
Y4 4.20+0.63 4.18+0.55 4.44+0.61 0.007 Q19 3.45+0.97 3.75+0.90 2.800.78 0.013
Y5 4.18+0.69 4.15+0.61 447074 0.068 Q22 3.07+1.07 4.00+0.79 3.900.87 0.000
Y6 4.20+0.88 421+0.75 4.44£0.78 0.334 Q4 3.28+0.77 3.48+1.14 3.500.84 0.403
Y7 4.11+0.76 3.98+0.94 4.38+0.77 0.087 Average 3.39+0.42 3.820.61 3.53+0.61 0.000
Average 4.27+0.51 4.30+0.41 4.48+0.65 0.149 *p < 005
*p < 0.05
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Table 10, Comparison of safety recognition of chemical

3.81 substances according to GHS cognitive level
o it - "
Sa- 3 3.40 (unit : MeantSD)
@ Don't know | Partially know | Exactly know P
o
E 3 Q2 3.3740.91 4.17+0.91 3.60+0.69 0.000
g3
5 Q3 3.48+1.06 3.73+1.17 2.70+1.05 0.000
g ) 4 3.76+0.67 4.33+0.63 3.80+0.78 0.
o Q8 3.1140.70 3.2440.90 3.4040.69 0.394
1 ) Q16 3.3840.96 3.5140.99 3.1040.56 0.451
Don'tknow Partially know Exactly know QI8 3.60+0.66 4172064 3.800.63 0.000
GHS cognitive level Q3 3.66+1.06 4.08£0.94 3.40+0.84 0.036
Fig. 2. Comparison of recognition of chemical substances Average | 3.48:040 3.92+0.48 3324037 | 0000
according to GHS cognitive level, *p < 0.05
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Table 11. Comparison of practice recognition of chemical
substances according to GHS cognitive level
(unit : MeantSD)

Don't know | Partially know | Exactly know P
Q5 3.58+0.55 3.91+0.76 3.80+0.91 0.018
Q6 3.53+1.06 3.73£1.17 2.70£1.05 0.029
Q9 3.59+0.58 3.86+0.84 3.70+0.67 0.082
Q11 3.60+0.58 3.8240.71 3.90+0.56 0.083
Q12 2.47+0.74 3.08+1.01 2.40+0.51 0.000
Q13 3.48+0.57 3.64+0.74 3.80+0.78 0.194
Q14 3.37+0.85 3.95+0.73 3.00+0.66 0.000
Q15 3.53+0.59 3.84+0.97 3.90+0.73 0.034
Q17 3.36+0.72 3.93£1.07 3.70£0.67 0.001
Q20 3.00+0.82 3.26+0.93 3.50+0.52 0.073
Q21 3.61£1.06 4.02+0.91 2.90+1.10 0.004
Average 3.37+0.24 3.73+0.43 3.39+0.35 0.000

*p < 0.05
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Fig. 3. Comparison of recognition of chemical substances
according to organic solvents knowledge level,

Table 12. Comparison of health recognition of chemical
substances according to organic solvents knowledge level
(unit : MeantSD)

The others group Good group P
Q1 3.62+0.65 3.6140.63 0.917
Q7 3.46+0.73 3.73+0.96 0.112
Q10 3.7740.71 3.96+0.91 0.260
Q19 3.48+0.94 3.57£1.10 0.671
Q22 3.33+1.06 3.73£1.11 0.084
Q24 3.30+0.86 3.61£1.02 0.112
Total 3.50+0.48 3.70+0.71 0.073
*p < 0.05
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Table 13. Comparison of safety recognition of chemical
substances according to organic solvents knowledge level
(unit : MeantSD)

The others group Good group P
Q2 3.56+0.98 3.92+0.79 0.086
Q3 3.58+1.04 3.26+1.25 0.181
4 3.88+0.71 4.19+0.63 0.042
Q8 3.10+0.73 3.50+0.86 0.015
Q16 3.39+0.95 3.46+0.98 0.742
Q18 3.74+0.66 3.96+0.87 0.161
Q23 3.79+1.00 3.65¢1.19 0.527
Total 3.58+0.42 3.70+0.68 0.215
*p < 0.05
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Table 14. Comparison of practice recognition of chemical
substances according to organic solvents knowledge level
(unit : MeantSD)

The others group Good group P
Q5 3.62+0.62 4.03+0.72 0.003
Q6 3.55+1.06 3.46+1.36 0.710
Q9 3.68+0.63 3.65+0.89 0.833
Q11 3.69+0.64 3.65+0.56 0.775
Q12 2.64+0.89 2.69+0.73 0.803
Q13 3.5240.65 3.69+0.61 0.238
Q14 3.55+0.83 3.38+0.98 0.369
Q15 3.62+0.72 3.73+0.87 0.532
Q17 3.52+0.86 3.69+0.92 0.382
Q20 3.03+0.82 3.46+0.94 0.021
Q21 3.66+1.04 3.80£1.13 0.521
Total 3.46+0.56 3.56+0.53 0.178
*p < 0.05
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