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Evaluation on Probability and Intensity of Hazards Exposure
by Construction Occupations

Hyunhee Park” * Sedong Kim
Occupational Safety and Health Research Institute, KOSHA

ABSTRACT

Objectives: Construction workers are exposed to various hazardous substances simultaneously. However, little
is known about the exposure hazards in construction industry. This study was aimed at identifying the risk of
exposure hazards among construction workers.

Methods: The expert survey (n=29) was conducted, including construction industry health managers (n=11) and
work environment monitoring experts (n=18), on exposure probability, intensity and risk of hazardous substances
by construction occupations

Results: The exposure hazards of 30 construction occupations were identified and summarized through a
literature review and expert survey. The most prevalent hazards were in order of noise, awkward posture,
heat/cold, crystalline silica, cement/concrete dust, metal fumes, and volatile organic compounds. The hazards
with highest risk score(over seven points) at construction occupations were noise(formwork carpenter,
concrete finisher, rebar worker, demolition worker, driller/rock blaster), hazardous rays(welder), heat/cold
(earthworks, formwork carpenter, rebar worker, concrete placer, scaffolder), awkward posture(bricklayer,
caulker/tile setter, rebar worker) and heavy lifting(bricklayer, rebar worker). Among construction workers, the
job types with the highest risk of exposure to carcinogens, and in which occupational cancer has been
reported, were in order of stonemason, concrete finisher, rock blaster, welder, insulation installer, painter,
scaffolder, plant worker and earthworks in order

Conclusions: Systematic research and discussion on occupational disease among construction workers and its
various hazardous factors are needed to establish job exposure matrix for facilitating standard for promptly
processing the workers’ compensation.

Key words: construction worker, hazard probability, intensity, risk of occupational cancer
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Table 2. Hazards risk score by occupations with 50% or higher exposure probability

Probability Intensity, A Proportion, B Risk(A*B)
No Occupations Hazards n ) Score Score Score
(out of 29) . : (mean) (mean) (mean) Leizgany
Noise 29 100.0 27 2.41 26 2.62 26 6.50 High
1 Earthworks Vibration 20 69.0 13 1.77 14 1.64 12 3.08 Medium
Heat/ cold 19 65.5 14 2.43 15 3.13 14 7.93 High
Silica 27 93.1 27 1.56 24 2.63 24 4.58 High
Noise 17 58.6 17 2.24 17 212 16 5.06 High
Heat/ cold 17 58.6 12 2.25 14 2.71 1 6.36 High
2 Paving laborer Cement dust 23 79.3 22 1.41 21 2.10 20 3.20 Medium
Silica 21 72.4 20 1.25 17 2.12 16 2.81 Medium
Asphalt fume 18 62.1 15 1.67 14 2.64 13 4.62 High
Noise 29 100.0 28 2.68 27 2.96 27 8.89 High
Heat/ cold 19 65.5 13 2.85 17 3.47 13 10.00  Very High
3 Formwork carpenter Cement dust 17 58.6 14 1.43 14 2.64 14 3.86 Medium
Wood dust 23 79.3 22 1.86 22 2.14 21 4.24 High
Heavy lifting 18 62.1 13 2.15 17 3.00 12 6.92 High
Awkward posture 21 72.4 15 2.20 19 2.84 14 6.64 High
Noise 25 86.2 23 2.39 22 2.59 21 6.86 High
4 Finish carpenter Wood dust 24 82.8 23 1.74 20 2.45 20 4.45 High
Heavy lifting 18 62.1 16 2.31 17 2.35 14 5.50 High
Awkward posture 21 72.4 16 2.19 19 2.58 15 5.93 High
Noise 17 58.6 17 1.94 17 2.00 17 4,53 High
Cement dust 27 93.1 27 1.93 25 2.88 25 5.88 High
5 Bricklayer Silica 21 72.4 20 1.70 18 2.67 18 4.89 High
Heavy lifting 19 65.5 15 2.20 17 3.06 14 7.21 High
Awkward posture 17 58.6 15 2.47 16 2.75 13 7.00 High
Noise 15 51.7 15 2.07 16 2.06 14 4.57 High
Cement dust 28 96.6 28 2.04 26 2.92 26 6.19 High
6 Plasters - :
Silica 23 79.3 23 1.70 19 2.42 19 411 High
Awkward posture 21 72.4 16 2.19 19 2.84 14 6.64 High
Noise 29 100.0 28 2.75 26 2.85 24 8.21 High
Vibration 19 65.5 14 2.43 15 3.00 9 6.76 High
7 Concrete finisher Cement dust 28 96.6 28 2.43 27 3.04 25 6.13 High
Silica 24 82.8 24 1.96 21 2.86 16 5.56 High
Awkward posture 21 72.4 16 213 19 2.74 12 5.33 High
Noise 16 55.2 16 1.94 16 2.19 15 5.00 High
8 Waterproofer Cement dust 16 55.2 16 1.38 17 1.88 16 2.69 Medium
Isocyanates 20 69.0 18 1.22 18 2.1 17 2.76 Medium
VOCs 29 100.0 28 1.82 28 2.39 27 4.4 High
Cement dust 23 79.3 22 1.50 22 2.18 21 3.48 Medium
9 Caulker Silica 19 65.5 18 1.44 17 1.94 15 2.80 Medium
[tile setter VOCs 19 65.5 18 1.22 18 1.94 17 2.53 Medium
Awkward posture 15 51.7 11 2.36 14 2.79 10 7.00 High
Noise 26 89.7 26 2.31 25 2.32 25 5.88 High
10 Stonemason Silica 24 82.8 21 1.86 21 2.76 20 5.50 High
Heavy lifting 18 62.1 13 2.23 16 2.50 12 5.92 High
” Painter Isocyanates 18 62.1 17 1.24 15 1.93 15 2.53 Medium
VOCs 29 100.0 29 1.93 27 2.74 26 5.81 High
Journal of Korean Society of Occupational and Environmental Hygiene, 2023: 33(3): 317-331 www.kiha.kr



Table 2. Continued

Probability Intensity, A Proportion, B Risk(A*B)
No Occupations Hazards n ) Score Score Score
(out of 29) % n (mean) n (mean) (mean) Category
Noise 27 93.1 25 2.40 24 2.71 24 7.29 High
Heat/ cold 19 65.5 14 2.14 17 3.12 13 7.23 High
12 Rebar worker Metal fume 18 62.1 18 1.22 17 1.76 17 2.35 Medium
Heavy lifting 18 62.1 15 2.53 16 3.00 12 7.83 High
Awkward posture 20 69.0 14 2.50 17 3.00 13 8.08 High
Noise 27 93.1 26 2.23 23 2.43 23 6.00 High
Hazardous rays 15 51.7 10 1.50 12 1.67 9 2.78 Medium
13 Steelworker Heat/ cold 18 62.1 16 2.19 16 2.94 13 4.92 High
Metal fume 21 72.4 14 1.93 18 2.33 14 6.50 High
Awkward posture 19 65.5 15 2.33 17 2.82 12 5.75 High
Noise 26 89.7 25 2.40 25 2.44 25 6.40 High
Vibration 15 51.7 12 2.17 14 2.14 12 4.75 High
14 Concrete placer Heat/ cold 16 55.2 15 2.73 16 3.06 15 8.60 High
Cement dust 26 89.7 26 1.81 25 2.80 25 5.52 High
Silica 17 58.6 17 1.94 14 2.57 14 5.86 High
Awkward posture 17 58.6 15 2.47 16 2.81 13 6.69 High
) Noise 16 55.2 15 1.80 14 1.57 13 3.08 Medium
15 W'”dfnvgt:ﬁ‘edr door Heavy lifting 16 552 14 221 14 229 12 567 High
Awkward posture 16 55.2 14 2.29 14 2.36 12 5.00 High
Noise 22 75.9 21 2.29 21 2.62 21 6.43 High
16 Seaffolder Heat/ Cold 17 58.6 15 2.40 15 2.93 14 7.93 High
Heavy lifting 17 58.6 15 2.33 16 2.69 14 6.64 High
Awkward posture 18 62.1 16 2.25 17 2.76 15 6.33 High
Noise 17 58.6 16 2.19 16 1.63 15 4.07 High
17 Interior finishing VOCs 16 55.2 15 1.47 15 2.07 15 3.07 Medium
worker/glazier Heavy lifting 16 55.2 14 2.21 15 2.13 12 4.75 High
Awkward posture 17 58.6 14 2.29 16 2.25 13 5.23 High
Noise 21 72.4 21 2.10 21 2.10 21 4.67 High
1 Pwmbe T Mol fume 21 724 21 143 20 200 20 330 Medum
Awkward posture 15 51.7 13 2.23 14 2.36 12 5.92 High
19 Plant worker Noise 19 65.5 19 2.1 19 2.47 18 5.72 High
Metal fume 21 72.4 21 1.62 20 2.05 20 3.55 Medium
Noise 26 89.7 25 2.36 24 2.79 24 7.17 High
20 Demolition Cement dust 20 69.0 19 1.95 18 2.67 18 5.67 High
worker Heavy lifting 15 51.7 12 2.00 15 2.33 1 4.45 High
Awkward posture 16 55.2 13 2.00 15 2.53 12 5.50 High
21 Mechanical Noise 18 62.1 18 2.06 17 1.76 17 394 Medium
technician
22 Equipment operator  Awkward posture 15 51.7 14 2.07 14 2.29 13 5.54 High
93 Heavy equipment Noise 21 72.4 20 2.25 19 2.47 19 6.11 High
operators
24 Landscaper Noise 15 51.7 13 2.31 14 1.71 13 4.54 H?gh
Awkward posture 16 55.2 14 2.29 14 2.57 12 6.08 High
Noise 23 79.3 23 2.30 23 2.74 21 6.86 High
Hazardous rays 17 58.6 13 2.46 13 2.92 11 7.45 High
26 Welder Metal fume 27 93.1 27 2.15 26 3.12 25 6.92 High
Hexavalent chromium 16 55.2 14 1.50 14 2.29 12 4.08 High
Awkward posture 18 62.1 16 2.25 17 2.76 14 6.21 High
28 Lineman Awkward posture 16 55.2 15 2.00 15 2.20 14 4.86 High
29 Wireman Awkward posture 16 55.2 15 2.00 14 2.00 13 4.46 High
0 Driller/ Noise 28 96.6 28 2.57 28 2.75 27 7.78 High
rock blaster Silica 22 75.9 22 1.82 20 2.55 20 5.00 High
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Table 3. Status of number of workers with occupational disease among construction workers in South Korea from 2009 to 2018

(unit: persons)

Occupational diseases 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018  Total
Total 731 619 595 670 708 734 845 869 931 1,200 7,902
Work-Related Diseases 624 543 502 572 618 630 721 717 756 965 6,648
Liver disease 1 1 2
Cerebrovascular disease 48 51 37 41 52 42 50 45 50 81 497
Non-accidental back pain 191 210 101 102 8 61 95 42 86 118 1,014
Accidental back pain 287 174 279 314 386 301 271 325 256 298 2,891
Carpal tunnel syndrome 5 8 1 2 4 2 2 8 32
Body burden work 79 76 63 96 138 195 275 281 325 409 1,937
Heart disease 12 16 13 12 17 19 18 18 21 30 176
Others 5 8 2 4 2 6 2 1 30
Mental illness 2 2 1 4 13 8 2 4 13 20 69
Pneumoconiosis 22 35 55 63 57 52 68 85 97 110 644
Pneumoconiosis 22 35 55 63 57 52 68 85 97 110 644
Occupational iliness caused by 85 41 38 35 33 52 56 67 78 125 610
Noise 8 9 1" 9 9 1 (K 20 19 38 145
Physical factors(Heat wave) 1 3 3 13 6 4 9 8 28 75
High pressure 1 1 2 2 2 9 6 10 5 4 42
Vibration 1 1 1 1 4
Bacteria, Virus 55 18 9 6 9 3 5 13 6 124
Occupational Cancer 1 1 8 6 3 4 9 9 12 24 77
Asbestos 5 2 2 3 9 2 8 9 17 57
Occupational Skin Disease 5 4 4 4 1 2 5 1 26
Organic Compound Others 4 1 1 4 4 14
Solvents 1 1 1 3
Mercury, Amalgam 12 12
Benzene 4 1 1 6
Toxic Hepatitis 2 2
Occupational Asthma 1 1 2
Chromium 1 1
Others 1 1 3 5 6 4 20
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A o2 SRt A 2 AdY SA
Aol A Hdoll tigt f¥lo] AAIS] EUTH HI5HY
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ot 2E QF (SMR 1.28, 95% CI 1.13-1.45), <+
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Appendix 1. Description of definition and main tasks for 30 occupations

No Occupation type

Occupation description (craftsmen who are engaged in ~)

Major activities

Ground drilling, pile driving, soil excavation, ground

The work of excavating and completing the space to the ground cutting, rock blasting, earth anchoring, grouting, earth

! Barthworks surface necessary for constructing a foundation or basement. support installation (welding), braced wall installation
(wooden plank), etc.
) Th k of layi hat fl h
2 Paving laborer e work of laying pavement and aggregates that flatten the road Asphalt road pavement, concrete road pavement

surface by reinforcing it with asphalt mixture or concrete.

The work to manufactures, assembles, installs, and dismantles

Mold installation, mold dismantling, oil-based

3 Formwork carpenter ] . .
W P molds and supports for concrete pouring separating agent application
The construction of buildings and the production, installation, or . .
- . ; . N S Wood cutting, wood planer work, wood preservatives
4 Finish carpenter  dismantling of indoor wooden structures, and finishing the interior o .
o ) . ) application, wooden construction
of the building by using a decorative material.
. The work of stacking and dismantling bricks and blocks, and filling Ingtal!atlon qu dismantling of bricks and blocks ,
5 Bricklayer . . agitation (mixing) of sand, cement, mortar, etc., mud
gaps in walls and walls with mud. o
filling work
The work on the interior and exterior surfaces of structures using Agitation (mixing) of sand, cement, mortar, etc.,
6 Plasters i
cement, mortar, plaster, plaster, plaster, and other plasters. Plastering work
the work to smooth and finish surfaces of poured concrete, such
7 Concrete finisher  as floors, walks, sidewalks, roads, or curbs using a variety of hand  Concrete chipping, concrete grinding
and power tools.
Base surface treatment (concrete base treatment),
8 Waterproofer The work to prevent leakage of the structure's floor, wall, roof, etc. pamf[ m.|x|ng work, urethane primer ahd resin
application, cement mortar waterproofing, asphalt
sheet waterproofing
The work of putting a filler in a small gap for watertightness or ~ Sealant (butyl, acrylic, urethane, silicone, acetic
9 Caulker/tile setter airtightness with an adhesive or adhesive material for waterproofing ~ acid-free, etc.) injection, Mixing and attaching tile
or fixing window frames and bathtubs/The work to attache tiles such adhesives (white cement, mortar, etc.), Tile attachment
as tiles or asyls to the surface of the structure using adhesive  (floating, pressing, adhesion, adhesion method)
The work of constructing structures by attaching stones and stones ~ Stone (marble, etc.) cutting and polishing, stone fixing
10 Stonemason - . . . .
formed by processing stones or by performing general stacking  and attaching(cement or epoxy adhesive)
" Painter The work of painting walls, equipment, buildings, bridges, and other  Oil-based painting, water-based painting, epoxy resin
structural surfaces, using brushes, rollers, and spray guns. painting
12 Rebar worker The wqu of posmomrp and securing steel bars or mesh in concrete Rebar cutting, bending and welding
forms in order to reinforce concrete.
The work to raise, place, and unite iron or steel girders, columns, Steal frame assembly and dismantlin
13 Steelworker and other structural members to form completed structures or v g

structural frameworks.

Steel deck plate installation

the work to chop or spray shotcrete using cement, sand, gravel, Concrete delivery work with pump car and pressure

14 Concrete placer
weight and volume

water rub and pour and vibrate to make concrete of the desired pipe, concrete pouring work in the formwork, shotcrete

spraying, concrete curing (hot air, solid fuel, etc.)
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Appendix 1. Continued

No Occupation type Occupation description (craftsmen who are engaged in ~) Major activities
: ) : : ) Window(wood, aluminium, PVC, steel) installation and
. The work in manufacturing or installing windows and doors from .. : I, .
Window and door ) L fixing, sealant (butyl, acrylic, urethane, silicone, acetic
15 ) wood, steel, sash, etc. in a building, and a craftsman engaged in ) S : )
installer ; . ) ’ . o acid—free, etc.) injection, insulation construction (use of
manufacturing or installing wooden windows and doors in a building ;
urethane foam filler)
The work of installation and dismantling of scaffolds, carriers . .
16 Scaffolder W ! > ! ng ’ 1erS, Scaffold assembly and dismantling
workbenches, protective nets, etc.
Th k to finish with interi ials in buildi f h o .
e e wor o Tt wit |nterlqr materials in building, Crg tsmen who Attachment and detachment of interior materials,
Interior finishing install glass in windows, skylights, store fronts, and display cases, T . . ;
17 . S L I glass cutting, installation, decoration, Insulation,
worker/glazier or on surfaces, such as building fronts, interior walls, ceilings, and
plasterboard work
tabletops.
The work to assemble, install, alter, and repair pipelines or pipe
systems that carry water, steam, air, or other liquids or gases. May
18 Plumber/ install heating and cooling equipment and mechanical control Piving installation. repair. pive weldin
insulation installer  systems/ to apply insulating materials to pipes or ductwork, or other PIng - feparr, pip 9
mechanical systems in order to help control and maintain
temperature.
Th k of pipi Iding for facility of hemical pl . ' . ) .
19 Plant worker © work of piping and welding for facility of petrochemical plant Cutting and bonding of insulation materials
construction
The work of carrying out the process of removing (collecting,
" transporting, processing) all the wastes generated while dismantling  Dismantling of buildings (asbestos, concrete, wooden
20 Demolition worker
the structure (apartments, houses, underground structures and structures, metal structures, etc.)
facilities),
21 I\/Iecha.n.lcal The work of mechanic operates various construction machines Machlng facility ass_embly, installation, adjustment,
technician inspection, and maintenance
. The work of assembly, installation, adjustment, inspection and Assemble, install, adjust, inspect and maintenance of
22 Equipment operator

maintenance of general mechanical equipment

general mechanical equipment

Heavy equipment

The work to operate one or several types of power construction
equipment, — such as motor graders, bulldozers, scrapers,

23 compressors, pumps, derricks, shovels, tractors, or front-end Construction machinery operation
operators
loaders to excavate, move, and grade earth, erect structures, or pour
concrete or other hard surface pavement.
2 Landscaner The work of artificially decorating natural scenery using trees, Planting trees, grass, etc., pesticide spraying work
P flowers, and stones. landscaping facility construction
Underwater The work to enter the water for construction of bridges, ports, etc. .
25 - ; ) Underwater construction work
technician and works with the operator of a crane and collecting rocks.
% Welder The work to weld steel frame, pipe or equipment on construction  Welding of building piping and facilities, etc., carbon
site steel, stainless steel, alloy
27 Powerline technician the work of operation, maintenance, and repair of electrical

equipment at construction sites

The work of electricity and communication work, Craftsman engaged

Electrical equipment repair, Indoor switchboard

28 Lineman ) ) ) Y installation, transmission, distribution, substation, cable
in the main electrical work of structures or temporary facilities work
29 Wireman The work of installation and maintenance of indoor electric wires
. The work of drilling into the bedrock using memorization . . . L .
Drill . : o BI Il | I k
30 riller/ Craftsmen who drills a hole in the rock and uses explosives to break asting drillng, blasting agent injection, blasting, roc

Rock blaster

the rock.

treatment
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