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A Study on the Perception of Chemical Handling and Knowledge about
Local Exhaust Ventilation among Workers in Chemical-Related Fields

Giyeol Kim * Joon-Won Lee * Jun Ho Bae * Chang Jae Lee * Heepyung Park * Won Souk Eoh’

Department of Safety and Health Convergence Engineering, Soongsil University

ABSTRACT

Objectives: This study measured perceptions of chemical handling and knowledge about local exhaust ventilation
(LEV) among workers in chemical-related fields. It then analyzed the level of each variable, their correlation, and
differences across groups.

Methods: A self-administered questionnaire survey was conducted from January 21 to March 11, 2026, and 167
valid responses were analyzed. Both variables were measured using 5—point Likert scales, and knowledge was
assessed as self-rated understanding rather than objective test scores. Spearman's rank correlation was used for
the association between perception and knowledge, and Welch's t-test and Welch's ANOVA followed by the
Games—Howell post-hoc test were used for group differences.

Results: Perception and knowledge both averaged 4.06, and their correlation was weak (0=0.172, p=0.026).
Perception differed significantly only by company size, position, and education level, whereas knowledge differed
by age, industry, position, education level, work experience, and job category. Knowledge was lowest (3.59-3.91)
among workers in their twenties, construction—industry workers, staff-level employees, those with an associate
degree or below or less than three years of experience, and chemical handlers. Among subdomains, duct-related
knowledge was lowest, whereas group differences were largest for hood-related knowledge. Certification type
and level showed no significant differences.

Conclusions: These results indicate that perception of chemical handling and knowledge about LEV are only weakly
related. Targeted education prioritizing groups with lower knowledge levels is needed, with training covering the
entire LEV system, including ducts. Specialized training in LEV design, operation, and management is also
required, independent of certification.
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Table 1. Questionnaire items on perceptions of chemical handling

No.

ltem

*

O N o o1k W N -

¥

9

tend to worry more about the potential health effects of a chemical than about its actual hazards when handling it
believe, regardless of expert opinion, that chemicals can cause cancer in humans

believe that a person exposed to a disease—causing chemical is likely to develop an illness in the future

am concerned about chemicals entering my body through the respiratory tract during work

worry that my health may be impaired in the future because | have handled chemicals

regard safety as my foremost concern when handling chemicals

am not concerned about handling chemicals in poorly ventilated areas

always confirm that the ventilation system is operating when handling chemicals

think that personal protective equipment is unnecessary if chemicals are handled only for a short period

* Reverse—coded item

All items were rated on a b-point Likert scale (1 = strongly disagree, 5 = strongly agree)
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Table 2. Questionnaire items on knowledge about local exhaust ventilation

Subdomain  No.

[tem

Hood

Duct

Air cleaner &
exhaust fan

Safety
inspection

1
2
3
4
5
6
7
8
9

0 N O ok w N -

—

w

0 N o o b~

0 N O ok N -

©

10
N
12
13

| know that the hood captures contaminants directly at the emission source

| know that capture efficiency varies with hood type

| can select an appropriate hood type based on the type and emission characteristics of the contaminant
know what control velocity means

know the regulatory control velocity criteria for different contaminants and hood types

know that a larger hood opening area requires a greater exhaust flow rate

know that capture efficiency decreases sharply as the hood-to—source distance increases

know that cross—drafts around the hood can affect hood performance

know that control velocity must be measured with all hoods open

know that the duct transports contaminated air

know that contaminants may settle in the duct when duct velocity decreases
know what transport velocity means

know the transport velocity criteria for different contaminant types

know that a greater number of duct bends may reduce transport efficiency
know that unbalanced branch ducts weaken suction at particular hoods

know what static pressure and pressure loss mean

know that the difference in pressure loss between the main duct and the branch duct at a junction

should be within 10%

| know that the air cleaner removes contaminants from the exhausted air
| can select an appropriate air cleaner according to contaminant characteristics
| know that when the pressure drop across the air cleaner exceeds its design value, its performance

and the control velocity decline

know that the exhaust fan draws contaminated air through the local exhaust ventilation system
know that the exhaust fan should be installed on the cleaned-air side of the air cleaner

know that fan performance is expressed in terms of flow rate and static pressure

know that flow rate and static pressure vary along the fan performance curve

know that insufficient fan capacity degrades hood capture performance

check whether a hood is installed at every emission source

check whether any duct joints have loosened

check for internal fouling of the air cleaner

check the lubrication condition and cleanliness of the fan

check the operating condition of the belt connecting the motor and the fan

verify, using a smoke tube test, that the smoke is drawn completely into each hood without leakage
check for damage or deformation of the inner and outer duct surfaces

check for abnormal noise or vibration in the ducts

check that the drive units and the control panel operate normally

check that the insulation resistance of the motor is adequate

check that the grounding resistance of the system is adequate

check whether exhausted contaminants re—enter the workplace
| check whether the final exhaust outlet is protected against rainwater ingress

All items were rated on a b-point Likert scale (1 = strongly disagree, 5 = strongly agree)
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Characteristic n (%) Characteristic n (%)
Sex Male 153 (91.6) Associate degree or below 16 (9.6)
Female 14 (8.4) Education level Bachelor's degree 88 (52.7)
20-29 10 (6.0) Master's degree 41 (24.6)
30-39 44 (26.3) Doctoral degree 22 (13.2)
(yégfs) 40-49 47 (28.1) @3 22 (13.2)
50-59 44 (26.3) Work experience 35 23 (13.8)
>60 22 (13.2) (vears) 510 26 (15.6)
Manufacturing 78 (46.7) >10 96 (57.5)
Industry Construction 41 (24.6) Chemical handlers 13 (7.8)
Other 48 (28.7) Job category Safety and health managers 86 (51.5)
<49 44 (26.3) LEVT engineers 26 (15.6)
Company fSize 50-99 33 (19.9) OSHT experts 42 (25.1)
engg?éyges) 100-299 21 (12.6) None 43 (25.7)
>300 69 (41.3) Certification One OSH-related 46 (27.5)
Executives 31 (18.6) type Two or more OSH-related 55 (32.9)
Position Managers 82 (49.1) Non-OSH-related only 23 (13.8)
Staff 54 (32.3) None?® 66 (39.5)
o Industrial engineer 8 (4.8
Certification level Engineer 79 47.3)
Professional engineer 14 (8.4)
T LEV: Local exhaust ventilation T OSH: Occupational safety and health
$ Respondents holding only non-OSH-related certifications were classified as none
Journal of Korean Society of Occupational and Environmental Hygiene, 2026: 36(3): 257-271 www.kiha.kr



262 27I% - O|F - HHES - OLEY - L3 - of

rio

M
A

Table 4. Perception of chemical handling and knowledge about local exhaust ventilation by group
Perception of chemical handling

Knowledge of LEVT

Characteristic MeantSDT MeansSD'
20-29 ® 10 4.04+0.44 3.74+0.28
30-39 ° 44 3.94+0.46 3.97+0.55
40-49 © 47 4.0720.51 4.08£0.56
(yégfs) 50-50 ¢ 44 4.11£0.46 4.13£0.48
>60 °© 22 4.17+0.76 4.20+0.66
Welch's F (p) 0.875 (0.486) 3.516 (0.013%)
Games—Howell - a(d
Manufacturing a 78 4.08+0.51 4.08+0.57
Construction b 141 4.04£0.48 3.88+0.44
Industry ~ Other ¢ 48 4.04+0.58 4.18+0.55
Welch's F (p) 0.141 (0.869) 4.486 (0.014)
Games—Howell - b{c
<49 @ 44 3.98+0.39 4.05+0.42
50-99 © 33 4.37+0.58 3.99+0.63
Company size 10999 21 4.05+0.40 3.92+0.50
en(]gfc;y‘;;s) >300 d 69 3.96:0.54 4142058
Welch's F (p) 4.347 (0.007*%) 1.163 (0.331)
Games-Howell a, Kb -
Executives ? 31 4.25%0.43 4.22+0.45
Managers ° 82 4.03+0.59 4.10#0.58
Position  Staff © 54 3.99+0.43 3.9120.51
Welch's F (p) 3.719 (0.028%) 4.350 (0.016%)
Games—Howell ca ca
Associate degree or below ? 16 4.34£0.53 3.569+0.29
Bachelor's degree ° 88 3.97+0.42 4.1240.52
Education Master's degree ° 41 4.00+£0.50 4.00+0.49
level Doctoral degree ° 22 4.33+0.75 4.25+0.68
Welch's F (p) 3.504 (0.023%) 12.723 (€0.001***)
Games—Howell n.s.§ alb, ¢, d
@ 22 4.03+0.50 3.60+0.35
35 ° 23 3.910.38 4.13+0.53
exg/gfi’;':me 5-(10 ° 26 3.97+0.39 4.03+0.48
(ears) 210" 9% 4.13:0.57 4.16:0.55
Welch's F (p) 1.913 (0.138) 12.298 (€0.001***)
Games—Howell - alb, ¢, d
Chemical handlers ® 13 4.30+0.55 3.830.55
Safety and health managers ° 86 4.02+0.48 3.99+0.54
Job category LEVt engineers °© 26 4.09+0.48 3.95+0.49
OSH! experts ¢ 42 4.04+0.59 4.34+0.49
Welch's F (p) 1.008 (0.399) 6.176 (0.001**)
Games—Howell - a, b, c(d
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Table 4. Perception of chemical handling and knowledge about local exhaust ventilation by group (Continued)

Perception of chemical handling

Knowledge of LEVT

Characteristic MeantSDT MeansSD'
None *° 43 4.010.55 3.99+0.55
One OSH-related ° 46 4.08+0.62 3.98+0.61
Certification Two or more OSH-related © 55 4.08£0.45 4.15£0.49
type Non-OSH-related only ¢ 23 4.06+0.41 4.13+0.50
Welch's F (p) 0.191 (0.902) 1.228 (0.306)
Games—Howell - -
None' @ 66 4.03£0.50 4.04£0.53
Industrial engineer ° 8 3.79+0.36 3.90+0.69
Certification Engineer © 79 4.10+0.48 4.08+0.52
level Professional engineer ¢ 14 4.13+0.81 4.11+0.68
Welch's F (p) 1.664 (0.200) 0.243 (0.866)
Games—Howell - -
Total 167 4.0610.52 4.06%0.54

" p€0.05, © p<0.01, ™ p<0.001
T LEV: Local exhaust ventilation

T MeantSD: Arithmetic meantStandard Deviation

$ n.s.: Overall test was significant, but no pairwise difference was identified

I OSH: Occupational safety and health

T Respondents holding only non-OSH-related certifications were classified as none
Superscript letters (a—e) denote group labels used in post-hoc comparisons
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Figure 1. Patterns of perception of chemical handling and knowledge about local exhaust ventilation across groups
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Table 5. Correlation between perception of chemical handling and knowledge about local exhaust ventilation

1 2 3 4 5 6
1 Perception of chemical handling 1
2 Knowledge about local exhaust ventilation 0.172" 1
3 Hood 0.186" 0.842™ 1
4 Duct 0.072 0.887" 0.752™" 1
5 Air cleaner & exhaust fan 0.165 0.904™ 0.693™ 0.851™ 1
6 Safety inspection 0.263™ 0.860™ 0.631™ 0.648™  0.699™ 1

" p<0.05, ” p¢0.01, ™" p¢0.001
Values are Spearman's rank correlation coefficients (o)

A 72kl Aok 200, WS ofst, 245 34 9]

grolA] Q1AL the 7zt §olat Holr} SelulA] ¢
o uhel A ASEL o) FkEth SoIsHA Wolth. 4

a,f

=

Fo A 3R 22 Tdate] Ql4lo] 4.30+0.55%
o8 7P w50l AXeES 7H Hot 7 W]
=A7F Ao, sHojAE AESHAL o5t Atk

o]

&2 Foe B

o, FEof 1% OEH7} o2

H|:

& Aolg 1
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u}57], e

o A, U, A9
& dyos $c, o
2

K] sheleder 7

Table 63} Zt}. Oqaoﬂ/ﬂ“ A=)
HjZ7]oA §-2Jgt Zpo|7}F LrERsE:

Table 6. Comparison of subdomain scores for knowledge about local exhaust ventilation

BE APrjnct Yo
L ASERANA Rt 7

Air cleaner & Safety
Characteristic Hesd bl exhaust fan inspection
Mean+SDT Mean+SD* Mean+SDT Mean+SDT
20-29 @ 10 3.62+0.30 3.7520.43 3.76x0.34 3.80+0.42
3039 ° 44 4.13+0.54 3.94+0.66 3.87£0.71 3.95+0.64
40-49 © 47 4.18+0.57 3.94+0.61 4.0940.60 4.07£0.65
Age 50-59 ¢ 44 4.17+0.47 4.00+0.55 4.14+0.49 4.18+0.68
(years)  >gp © 22 4.20:057  4.05:0.80 4.15+0.80 4.31+0.66
\ 6.617 0.690 2.881 2.280
Welch's F (p) (0.001™) (0.603) (0.032 (0.074)
Games-Howell alb, ¢, d, e - n.s.§ -
Manufacturing ® 78 4.18+0.54 3.970.64 4.060.69 4.09+0.68
Construction ° 4 3.8610.42 3.77+0.52 3.87+0.58 3.96%0.58
| Other ¢ 48 4.30£0.53 4.10+0.65 4.13+0.56 4.17+0.67
ndustry
Welch's F (0) 10.687 3.659 2.455 1.273
P (¢€0.001™) (0.029) (0.091) (0.285)
Games—Howell b{a, c b{c - -
Executives ° 31 4.29+0.40 4.09+0.47 4.18+0.54 4.27+0.66
Managers ° 82 4.16+0.56 3.97x0.71 4.11+0.64 4.13+0.65
Positi Staff © 54 4.010.54 3.87+0.56 3.8440.63 3.91£0.62
osition
Welch's F (o) 3.504 1.810 4.045 3.708
P (0.034) (0.170) (0.021%) (0.029)
Games—Howell ca - ca ca
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Table 6. Comparison of subdomain scores for knowledge about local exhaust ventilation (Continued)

Charactaristic ) food Duct ot n inspecton
Mean+SD T MeanSD T MeanSD T Mean+SD T
Associate degree or below ? 16 3.55+0.34 3.45+0.40 3.6920.32 3.65£0.56
Bachelor's degree ° 88 4.17£0.50 4.04£0.58 4.07£0.69 4.1720.61
Education Master's degree ° 41 4.12+0.50 3.91+0.62 4.05£0.48 3.96£0.63
lovel  Doctoral degree * 22 4441054 4.09+0.76 4.13+0.77 4.29+0.77
Welch's F (p) 17.192. 8.620 5.257 4.678
(€0.001™) (€0.001™) (0.0037) (0.006™)
Games—Howell ab, ¢, d alb, ¢, d alb, ¢ ab, d
3° 22 3.71+0.36 3.57+0.49 3.49+0.64 3.60+0.56
35" 23 4.25+0.54 4.0520.64 4.14£0.54 4.08£0.63
Work 510 °¢ 26 4.14%0.49 3.9140.52 3.97+0.62 4.06+0.49
experience  >10 ¢ 96 4.20£0.54 4.04£0.65 4.15£0.59 4.20£0.67
(years) Welch's F (o) 9.918 4.888 6.672 6.343
P (¢€0.001™) (0.0047) (€0.001™) (¢€0.001™)
Games—Howell alb, ¢, d ab, d ab, d alb, ¢, d
Chemical handlers ® 13 3.89+0.59 3.68+0.57 3.90+0.51 3.850.78
Safety and health managers ° 86 4.14£0.51 3.86+0.64 3.95+0.66 3.99£0.62
Job LEVT engineers ° 26 4.000.55 3.97x0.57 3.93+0.59 3.92+0.53
category OSH' experts ° 42 4.28+0.54 4.25+0.654 4.32+0.57 4.46%0.62
Welch's F (p) 2.225 5.554 4.387 6.841
(0.099) (0.0037) (0.0097) (€0.001™)
Games-Howell - a, b(d b, c(d b, c(d

" p€0.05, ™ p<0.01, " p¢0.001
T MeantSD: Arithmetic meantStandard Deviation

I OSH: Occupational safety and health

T LEV: Local exhaust ventilation
S n.s.: Overall test was significant, but no pairwise difference was identified

Superscript letters (a—e) denote group labels used in post-hoc comparisons
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Figure 2. Patterns of subdomain scores for knowledge about local exhaust ventilation across groups
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