Yonsei Medical Journal

YM

pISSN: 0513-5796 - elSSN: 1976-2437

Original Article

Yonsei Med J 2020 Jan;61(1):64-72
https://doi.org/10.3349/ymj.2020.61.1.64

L)

Check for
updates

Prevalence and Risk Factors of Occupational
Skin Disease in Korean Workers from the 2014 Korean
Working Conditions Survey

Jong-Sun Park'*, Eun-Kee Park®*, Hee-Kyoo Kim?, and Gil-Soon Choi®

'Occupational Safety and Health Research Institute , Korea Occupational Safety and Health Agency, Ulsan;
Departments of “Medical Humanities and Social Medicine, and *Internal Medicine, Kosin University College of Medicine, Busan, Korea.

Purpose: Occupational skin disease (OSD) is a commonly known occupational disease. However, epidemiological data about this
condition in Korea are limited. We aimed to estimate the prevalence and risk factors of OSD using nationally representative data.
Materials and Methods: We used data from the large-scale, cross-sectional, nationwide 4th Korean Working Conditions Survey
conducted in 2014. OSD was defined as skin diseases caused or aggravated by working environments as indicated in a self-report-
ed questionnaire. Factors affecting the occurrences of OSD were investigated using logistic regression analysis.

Results: The prevalence rates of OSD were 1.35% in all workers and 62.2% in workers with skin diseases. The workers with OSD
were older, had lower educational levels, and had longer working times per week than those without OSD (p<0.001). Furthermore,
0OSDs occurred more frequently in self-employed workers (p=0.002), those with small-sized businesses (p=0.008), those with lon-
ger working durations (p<0.001), and manual and service workers (p<0.001). Although the workers with OSD had greater exposure
to various hazardous factors, logistic multivariate analysis showed that high temperatures and skin contact with chemical products
were significantly correlated (odds ratios: 2.096 and 2.326, respectively). High prevalence rates of OSD were observed in member-
ship organizations/repair/other personal services (3.2%), agriculture/forestry/fishing (2.7%), manufacturing (2.0%), and construc-
tion (1.6%) industries. Additionally, depression/anxiety problems were significantly more prevalent in workers with OSD than in
those without (p<0.001).

Conclusion: This is the first study to present large-scale epidemiological data on OSD prevalence in Korean workers. Our results
highlight modifiable factors contributing to the development of OSDs.
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INTRODUCTION

Occupational skin diseases (OSDs) result from or become ag-
gravated by working environments or skin contact with sub-
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stances used at work.! Although OSDs can manifest in various
forms, such as contact dermatitis, actinic keratosis, neoplasm,
dermatophytosis, acne, and foreign body granulomas,"* allergic
or irritant contact dermatitis accounts for 70-95% of all OSDs.
Therefore, OSDs are also referred to as occupational dermatitis.

Development of OSD is associated with contact with various
agents present in the workplace. The most common substanc-
es include chemical agents (metals, acids and alkalis, aromatic
hydrocarbons, lubricants, and cutting oils), physical agents (vi-
bration, pressure, trauma, radiation, heat, and cold), and bio-
logical agents (viruses, bacteria, fungi, parasites, plants, and
animals)."” Industrial workers can be easily exposed to these
agents, unlike the general population, which increases the
likelihood of experiencing symptoms of OSDs. However, indi-
vidual susceptibility can be affected by numerous factors, such
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as age, sex, race, exposed material, and occupational environ-
ment.

OSD is a common cause of occupational illnesses." The pro-
portion of individuals with OSD varies by country: 12.9-17.6%
in the USA, 9.6% in France, 16% in Denmark and Finland, 22%
in the UK, and 60% in industrialized countries.’® The econom-
ic burden caused by OSDs in Europe and the USA is high, con-
sidering direct and indirect costs for sick leave and lack of pro-
ductivity.*'* In Korea, the reported number of OSD cases is low,
and epidemiological data for OSD are limited, although skin
disease is a common occupational disease. Because workers
rarely seek medical consultations or pursue compensation
schemes and believe that OSD is a transient, rather than seri-
ous and life-threatening, condition, interest in OSD among oc-
cupational physicians, allergists, and dermatologists is low due
to the difficulty in diagnosing patients in a timely manner.
Based on the official statistics of the Industrial Accident Com-
pensation Insurance in Korea, 179 individuals (approximately
0.19 per 100000 workers) presented with OSDs between 2006
and 2012." Epidemiological surveys have been conducted on
specific occupational groups, such as automobile factory, met-
al handling, and health care workers, and some cases are re-
ported in scientific publications.'*"” However, to our knowledge,
no large-scale studies have assessed the occurrence of OSDs
among all workers in Korea.

The Korean Working Conditions Survey (KWCS), a house-
hold survey conducted among workers based on probabilities
proportional to systemic sampling of nationwide stratification,
was developed on the basis of the European Working Condi-
tion Survey to improve working conditions and to establish
new policies to enhance quality of life among workers by as-
sessing work environments.'® The large-scale cross-sectional
nationwide KWCS has been conducted since 2006, which iden-
tifies current trends in working conditions, occupational haz-
ards, and the health of Korean workers. Through analysis of
the 4th KWCS data in 2014, this study aimed to investigate the
prevalence rate and identify risk factors associated with the
occurrence of OSDs among workers.

MATERIALS AND METHODS

Subjects
We used data from the 4th KWCS in 2014 conducted by the
Korea Occupational Safety and Health Agency. Door-to-door
interviews were conducted. The participants in the survey
were selected via multi-area random sampling to ensure that
the sample was representative of active Korean workers, which
included wage workers, self-employed workers, and business
owners aged >15 years. A total of 50007 working individuals
from 17 cities were included.

OSD was defined as experiences of skin problems. If subjects
answered “yes” to the question, “Over the last 12 months, did
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you experience any skin disease in any part of the body at
your workplace or in your current job?’, they were classified
into subjects with skin disease. Furthermore, subjects respond-
ing “yes” to the question, “Are your skin diseases due to your job?”
among subjects with skin diseases were defined as having OSD.

Variables

Sociodemographic variables, such as age, sex, education level,
and monthly income, were included. Employment status, num-
ber of employees, working duration in the current job, working
hours per week, working place, use of protective equipment,
availability of information about occupational safety and health,
experience of stress in work, and job and industrial classifica-
tion were considered to be work-related factors. Jobs were clas-
sified as follows: administrator/professional (senior managers
and professionals), engineer and semi-professional, office, ser-
vice, sales, and manual work (skilled agriculture/forestry/fish-
ery worker, technical skilled and related skill workers, equip-
ment-machinery operators and assembly workers, and simple
labor workers). Industries were classified based on the Korean
Standard Industrial Classification: agriculture, forestry, fish-
ery; manufacturing; water supply, sewage and waste manage-
ment; materials recovery; construction; transportation and
storage; wholesale and retail trade; accommodation and food
service activities; human health and social work activities;
business facility management and business support services;
membership organizations, repair, and other personal servic-
es; information and communication; financial and insurance
activities; real estate activities; and others (mining; electricity,
gas, steam, air conditioning supply; professional, scientific,
technical activities; public administration, defense, compul-
sory social security; education; arts, sports, recreation related
services; and activities of households as employers). In addi-
tion, hazardous factors that could affect a worker’s skin disease,
such as vibration, high and low temperature exposure, skin
contact with chemical products, and inhalation of smoke/
fumes/powder/dusts or vapor, were analyzed.

Statistical analysis

All analyses were performed using the IBM Statistical Package
for the Social Sciences, software version 22.0 (IBM Corp., Ar-
monk, NY, USA). Descriptive statistics were applied for all mea-
sures. Values are presented as meantstandard deviation or fre-
quencies (%). Student’s t-test and chi-square test were used to
compare differences between participants with and without
OSD. To identify factors affecting OSDs, logistic regression
analyses were performed. A p value <0.05 was considered sig-
nificant.

Ethics statement

The study protocol was reviewed and approved by the Institu-
tional Review Board of Kosin University Gospel Hospital (Ap-
proval No. 018-09-013). The need for written informed con-
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sent was waived because the study used secondary data that
did not include confidential health information.

RESULTS

Prevalence and characteristics of OSD among survey
participants

Among the 50007 research participant workers, 1141 (2.29%)
had skin diseases. In accordance with the definition of OSDs,
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674 workers were considered to have OSD. Approximately
1.35% of all workers presented with OSDs, and 62.2% of those
with skin diseases had OSD.

Table 1 shows the demographic characteristics of the work-
ers with OSDs. In total, 326 (48.4%) workers were male, and
the 40-49-years-old age group (27.3%) was the most affected,
followed by the over 60-years-old age group (26.0%). The
workers with OSD were older, had lower educational levels,
and had longer working times per week than those without
OSD (p<0.001). OSDs were more prevalent in workers with

Table 1. Demographic Characteristics of the Subjects with and without Occupational Skin Diseases

Variables Subjects with skin disease Subjects with 0SD
0SDs (n=674) No 0SDs (n=409) pvalue Male (n=326) Female (n=348) pvalue
Male 326 (48.4) 166 (40.6) 0.014
Age group (years) <0.001 0.100
<20 0.1 1.0 0.3 0
20-29 8.3 15.2 6.1 10.3
30-39 16.6 14.9 15.4 17.8
40-49 27.3 308 31.0 239
50-59 217 15.4 227 20.7
>60 26.0 227 245 273
Educational level <0.001 0.071
Below high school 739 58.1 70.7 76.8
Above college 26.1 419 29.3 23.2
Monthly income (won) 0.041 <0.001
<2.5 million 65.9 70.3 53.5 78.9
2.5 million—4 million 26.4 19.8 34.4 18.1
>4 million 17 99 12.1 30
Employment status 0.002 <0.001
Self-employed 39.9 326 a7 38.2
Employed 53.6 64.0 58.3 491
Unpaid family workers 6.5 34 0 12.7
Number of employees 0.008 <0.001
1-4 57.7 475 475 67.2
5-29 22 294 24.8 19.5
30-99 10.6 12.9 12.3 9.0
=100 9.7 10.2 15.4 43
Duration of the current job (years) <0.001 0.018
<1 11.0 13.0 96 12.2
1-<5 223 333 18.0 262
5-<10 19.2 19.2 224 16.3
>10 47.5 345 50.0 453
Working hours per week 496+15.1 44.3+16.0 <0.001 50.6+14.4 48.7+15.7 0.114
Working environment 0.207 0.052
Employers’ premises 64.8 75 61.1 69.1
Clients’ premises 6.5 5.7 14 5.8
A car or another vehicle 12 20 22 0.3
An outside site 255 19.4 284 23.1
Others 20 14 09 1.7
Job classification <0.001 <0.001
Administrator/professional work 45 955 28 6
https://doi.org/10.3349/ymj.2020.61.1.64 66
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Table 1. Demographic Characteristics of the Subjects with and without Occupational Skin Diseases (Continued)

Variables Subjects with skin disease Subjects with 0SD
0SDs (n=674) No 0SDs (n=409) pvalue Male (n=326) Female (n=348) pvalue
Engineer & semi-professional work 24 32 4.3 0.6
Office work 6.8 21.8 6.1 75
Service work 20.2 115 8.0 31.6
Sales work 9.8 16.9 52 14.1
Manual work 56.3 37.1 736 40.2
Protective equipment <0.001 <0.001
Work that does not require wear 51.0 714 38.0 63.3
Work that requires wear 49.0 22.6 62.0 36.7
Information for occupational safety and health 0.521 0.001
Well-informed 53.7 517 60.6 47.3
Not well-informed 46.3 48.3 394 52.7
Experience of stress in work 0.638 0.003
Often or always stressed 27.5 25.6 308 245
Sometimes stressed 46.5 495 493 439
Rarely or never stressed 26.0 24.9 19.9 31.6
Prevalence of depression/anxiety 8.9 44 0.007 339 66.1 0.020

0SD, occupational skin diseases.

Values are expressed as mean+standard deviation or frequencies (%) unless otherwise indicated. Statistical significance was evaluated using t-tests and x? test.

monthly incomes between 2.5 and 4 million won and self-em-
ployed workers, compared to those without OSD (p=0.041, p=
0.002, respectively). In addition, OSDs occurred more frequent-
ly in workers with small-sized businesses (p=0.008), those with
longer working durations (p<0.001), manual and service work-
ers (p<0.001), and workers requiring the use of protective equip-
ment (p<0.001). No significant differences regarding informa-
tion on occupational safety and experience of stress in work
were observed.

Next, the occurrences of OSDs were assessed in terms of
gender. The data showed significant differences in monthly
income, employment status, number of employees, working
period, job classification, need to use protective equipment, in-
formation on occupational safety and health, and experience
of stress in work (Table 1). OSD was more commonly observed
in low-income female workers than in male workers (p<0.001).
Additionally, such conditions were more likely to occur in fe-
male who were unpaid family workers, those working in small
workplaces with 1-4 employees, those with service work (p<
0.001), and those with short working durations than in male
workers in these same conditions (p=0.018). Female workers
with OSD were not well-informed on occupational safety and
health (p=0.001), and they had relatively less stress experience
(p=0.003) than male workers with OSD.

In all workers without OSDs, 2.3% (n=634) reported that they
had experienced depression/anxiety over the last 12 months.
Depression/anxiety problems were significantly more preva-
lent in workers with OSD than in those without OSD (8.9% vs.
4.4%, p=0.007, Table 1).
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Industry type among workers with OSD
Table 2 shows OSDs according to type of industry. OSDs were
primarily reported in the industry sectors of manufacturing
(21.4%); agriculture, forestry, and fishing (21.2%); membership
organizations, repair, and other personal services (15.0%);
wholesale and retail trade (10.5%); accommodation and food
service activity (6.8%); and construction (6.4%) (Table 2).
When the prevalence of OSD in each sector according to in-
dustry classification was analyzed, high prevalence rates were
observed in membership organizations, repair, and other per-
sonal services (3.2%); agriculture, forestry and fishing (2.7%);
manufacturing (2.0%); and construction (1.6%) industries
(Supplementary Table 1, only online). When industrial types
were further subdivided, OSDs were more prevalent in the in-
dustry sectors of waste collection, treatment, and disposal ac-
tivities (15.8%); air transport (7.4%); dismantling and sorting
recoverable materials, materials recovery (7.1%); veterinary
activities (5%); personal care services (4.7%); and maintenance
and repair services for motor vehicles and motorcycles (4.1%).
Among manufacturing industries, the prevalence of OSDs was
higher in the group of dolls, toys, and amusement goods pro-
duction (15.4%); beverage production (7.7%); printing and
printing-related services (7.7%); wood production or process-
ing (5%); photographic equipment and optical instrument pro-
duction (4.6%); and metal production or processing industries.
Although the development of skin disease was high in the man-
ufacturing of sports-related and medical-related products, the
prevalence of OSD in these groups was relatively low (9.1% vs.
0% and 3.6% vs. 1.2%, respectively).

https://doi.org/10.3349/ym;.2020.61.1.64
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Table 2. Industrial Distribution of Subjects with Occupational Skin Dis-
ease
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Table 2. Industrial Distribution of Subjects with Occupational Skin Dis-
ease (Continued)

Industry type Fr(l:lllg;z;:y Industry type Fr&q:g;z;:v
Manufacturing 144.(21.4) Cleaning and pest control services of building and 8(1.2)
Manufacture of textiles (with apparel) 19(2.8) industrial facilities
Manufacture of fabricated metal products 15(2.2) Others 3(04)
Manufacture of parts and accessories for motor vehicles 15(2.2) Transportation 18(2.7)
(new products) Others 61(9.0)
Manufacture of semiconductor or electronic components 19(2.8) Values are expressed as n (%).
Manufacture of general and special-purpose machinery 11(1.6)
Printing and service activities related to printing 10(1.5) Factors affecting the development of OSD
Building of ships and boats 10(1.5) We analyzed the relationship between OSD and hazardous
Manufacture of basic metals 7(1.1) factors that can affect a worker’s skin disease. The results re-
Manufacture of plastics products 6(0.9) vealed that exposure to vibration and high and low tempera-
Manufacture of food products (with beverages) 7(1.1) tures, skin contact with chemical products, and breathing of
Others 25(3.7) smoke/fumes/powder/dust or vapors were associated with
Agriculture, forestry and fishing 143 (21.2) 0OSD (p<0.001, Table 3). In particular, a high number of work-
Membership organizations, repair, and other personal services 101 (15.0) ers with OSD were exposed to high temperatures and vibra-
Personal care services 62(9.2) tion (52.2% and 43.3%, respectively). However, no significant
Other personal service activities (e.g., laundry services) 15(2.2) correlation was observed between the intensity of exposure to
Maintenance and repair services of motor vehicles and 18(2.7) hazardous materials and occurrence of OSD (data not shown).
motorcycles Furthermore, when analyzing the relationships between these
Others 6(0.9) hazardous factors and OSD in each industry, there were some
Wholesale and retail trade 71(10.5) differences according to industry type (Table 3). OSD in the
Retail sale of textiles, clothing, footwear, and leather goods 15(2.2) manufacturing industry was significantly associated with expo-
Other specialized wholesale (fuel, metal, chemical material, ~ 13(1.9) sure to vibration, high temperatures, skin contact with chemical
dyes, fertilizer, plastic, etc.) products, and breathing in smoke/fumes/powder/dust or va-
Retail sale in non-specialized stores 11(1.6) pors (p<0.001, p<0.001, p=0.001, p=0.005, respectively). OSDs
Wholesale and retail sale of household goods or equipment 8(1.2) in membership organizations and repair industries were re-
Retail sale of foods, beverages, and tobacco 701.1) lated to skin contact with chemical products (p=0.008), while
in specialized stores OSDs in wholesale and retail trade and accommodations and
Others 17 (2.5) restaurant services industries were associated with exposure
Accommodations and restaurant services 16 (6.8) to high temperatures (p=0.001). In the construction industry,
Restaurants and mobile food service activities 45(6.7) exposure to vibration, high temperatures, and breathing in
Drinking places and non-alcoholic beverages places 1(0.1) smoke/fumes/powder/dust were related to the occurrences of
Construction 43 (6.4) 0OSD (p=0.005, p=0.001, p=0.014, respectively).
il s saman 17(25) Next, we performed a multivariate logistic analysis to identi-
. . — fy factors correlated with an increased risk of developing OSD.
Building completion and finishing 8(1.2) . .
Renting of construction machinery and equipment with 5(0.7) The results revealed that monthly income between 2.5 million
operator won and 4 million won [odds ratio (OR): 1.533], educational
e T T s 4(06) status below high school (OR: 1'.755), longer.vyorkmg h01'1rs
Electrical and communication works 4(06) per Week (OR: 1.016), engaged in wor.k requiring protective
Others 5(07) equipment (OR: 2.187), exposure to high temperatures (OR:
- — 2.906), and skin contact with chemical products (OR: 2.326)
Human heglth a.nd social work.a?c.tlwnes 24(36) were independently associated with the development of OSD
Non—reS|den.t|.a|. welfare facilities 14(21) (Table 4). Additionally, when multivariate logistic analysis was
Hospital activities 4(08) performed for each gender, monthly income (OR: 1.943) and
Medical and dental practice activities 4(08) longer working hours per week (OR: 1.019) were significant
Others 2(03) risk factors for females, while for males, an education level be-
Business facilities management and business support services 23(3.4) low high school (OR: 1.894) was a significant risk factor. En-
Activities of employment placement agencies and 12(1.8) gaged in work requiring protective equipment, exposure to

provision of human resources

https://doi.org/10.3349/ym;.2020.61.1.64

high temperatures, and skin contact with chemical products
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Table 3. Exposure to Hazardous Factors in Subjects with and without Occupational Skin Disease

High

Vibrations
temperatures

temperatures

Skin contact
with chemical
products

Breathing in
smoke/fumes/
powder/dust

Low Breathing

in vapors

Exposed pvalue Exposed pvalue Exposed pvalue Exposed pvalue Exposed pvalue Exposed pvalue

Subjects with skin disease <0.001 <0.001
0SD (n=674) 43.3 52.2
No OSD (n=409) 235 24.1
Manufacturing <0.001 <0.001
0SD (n=144) 70.1 59.7
No OSD (n=46) 41.3 15.2
Agriculture, forestry, and fishing 0.866 0.054
0SD (n=132) 315 69.7
No OSD (n=66) 303 56.1
Membership organizations, repair and 0.101 0.342
other personal services
0SD (n=71) 58.8 35.6
No OSD (n=27) 40.7 25.9
Wholesale and retail trade 0.217 0.001
0SD (n=101) 171 34.3
No OSD (n=70) 10 11.6
Accommodations and restaurant services 0.416 0.006
0SD (n=46) 17.8 54.3
No OSD (n=40) 25 25
Construction 0.005 0.001
0SD (n=43) 76.7 86
No OSD (n=18) 389 444
Human health and social work activities 0314 0.193
0SD (n=24) 18.2 22.
No 0OSD (n=15) 6.7 6.7
Business facilities management and 0.768 0.354
business support services
0SD (n=23) 435 56.5
No OSD (n=8) 375 375
Transportation 0.353 0.440
0SD (n=18) 38.9 444
No OSD (n=13) 23.1 30.8

<0.001 <0.001 <0.001 <0.001
215 31.8 35.8 15.4
12.1 10.6 16.5 47
0.061 <0.001 0.001 0.005
248 472 61.1 299
" 15.6 31.1 8.9
0.847 0.358 0.718 0.841
239 353 22 36
227 28.8 242
0.508 0.008 0.751 0.381
11.9 54.5 23 26.7
74 25.9 25.9 18.5
0.142 0.052 0.063 0.145
224 1.4 214 8.6
12.9 29 10 29
0.099 0.182 0.066 =
20 43 21.7
7.5 0 7.5
0.555 0.525 0.014 0.272
415 30.2 67.4 30.2
333 222 333 16.7
0.241 0.791 0.193 >
8.7 9.1 22.7
6.7 6.7
0.460 0.076 0.447 0.428
13.6 304 65.2 13
25 0 50 25
0.525 0.811 0.129 0.388
25 5.6 50 56
15.4 1.7 231

0SD, occupational skin diseases.

Values are expressed as frequencies (%) of subjects exposed to each hazardous factor. Statistical significance was evaluated by »? test.

were risk factors for developing OSD in both genders (Table 4).

DISCUSSION

This study used data obtained from the 4th KWCS survey,
which is a large-scale cross-sectional nationwide survey, to in-
vestigate the prevalence and risk factors affecting the develop-
ment of work-related skin diseases among Korean workers. The
present study is the first nationwide epidemiological study on
OSDs in Korea. The prevalence rate of self-reported OSDs over
the last 12 months was 1.35% in all workers. Although there are
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differences according to the survey methods, our results were
similar to those of developing countries.>'® However, such
rates were relatively lower than those of developed countries
(9.6-17.6%).>° The differences may be due to variations in in-
dustry structures, but may also be related to the level of disease
awareness. Work-related skin disease can vary widely in se-
verity from serious cases of dermatitis to minor skin diseases,
which may not be recognized as an adverse health outcome by
individuals in developing countries. Considering that we are in
the process of becoming a developed country, the prevalence
of OSDs in Korea may increase. It has been reported that dis-
eases caused by chemicals are continuously decreasing in Ko-

https://doi.org/10.3349/ym;.2020.61.1.64
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Table 4. A Multivariate Logistic Regression Analysis of Factors Affecting Occupational Skin Diseases

Variables Subjects wil_h skin disease IV!aIe Fel_nale
[odds ratio (95% ClI)] [odds ratio (95% ClI)] [odds ratio (95% Cl)]
Male sex 0.842 (0.608-1.166) NA NA
Age (years) 0.998 (0.985-1.011) 0.990 (0.971-1.009) 1.005 (0.987-1.023)

Monthly income (2.5 million won—4 million won)
Educational status below high school
Self-employed status

Small number of employees

Longer working duration (years)

Longer working hours per week

Engaged in work requiring protective equipment
Information for occupational safety and health
Vibration exposure

High temperature exposure

Low temperature exposure

Skin contact with chemical products

Breathing in smoke/fumes/powder/dust
Breathing in vapors

1.533* (0.047-2.245)
1.755" (1.220-2.525)
0.978 (0.628-1.524)
1.001 (0.872-1.148)
0.999 (0.998-1.001)
1.016" (1.005-1.027)
2.187+(1.521-3.145)
0.986 (0.712-1.365)
0.881(0.598-1.296)
2.096" (1.425-3.083)
1.168 (0.729-1.869)
2.326"(1.435-3.770)
1.197 (0.779-1.840)
0.857 (0.437-1.681)

1.317(0.781-2.222)
1.894* (1.123-3.193)
0.651(0.333-1.273)
1.169 (0.946-1.446)
0.999 (0.997-1.002)
1.013 (0.997-1.030)
2.636' (1.522-4.564)
0.903 (0.538-1.517)
0.740 (0.423-1.295)
2.276"(1.306-3.968)
1.136 (0.597-2.160)
2.085* (1.099-3.957)
1.157 (0.626-2.138)
0.860 (0.367-2.016)

1.943* (1.084-3.483)
1.550(0.914-2.629)
1.379(0.749-2.539)
0.874(0.723-1.057)
0.999 (0.997-1.002)

1.019* (1.004-1.034)

1.869* (1.134-3.080)
1.053 (0.683-1.625)
1.025 (0.589-1.785)

1.897* (1.086-3.313)
1.259(0.617-2.566)

2.812* (1.285-6.151)
1.230(0.654-2.313)
0.865 (0.260-2.878)

YMJ

Cl, confidence interval; NA, not applicable.

Statistical significance was evaluated using multivariate logistic regression analyses *p<0.05, 'p<0.01, *p<0.001.

rea.”® Additionally, the overall incidence of OSDs in other de-
veloped countries has recently been reported as decreasing
slightly,* with the reduction possibly having an association
with increased industrial automation and better education of
management, supervisors, and workers on the prevention of
occupational diseases in general. Therefore, the trends for the
prevalence of OSDs in Korea will require further research.

In the present study, 62.2% of workers with skin diseases
presented with OSDs, although the prevalence of self-report-
ed OSDs was not high. Of course, the prevalence of OSDs may
be lower when diagnosed by a specialist.>** Nonetheless,
questionnaire-based population studies are dependent on the
participants’ memories, which might result in recall bias. In
particular, minor skin diseases may be ignored. Additionally,
some individuals are not aware of the effect of their work on
the development of disease; therefore, the prevalence of OSDs
among participants with skin diseases may be higher, and
such results indicate that the possibility of developing OSDs
must be considered in Korean workers with skin diseases.

OSD-related industries vary from country to country. Ac-
cording to the 2013 Centers for Disease Control and Preven-
tion in the USA, OSDs occur frequently in individuals working
in industries related to food, cosmetics, health, agriculture,
cleaning, painting, machinery, printing/lithography, and con-
struction.! Our study indicates that the prevalence of OSDs is
the greatest in manufacturing; agriculture and fishing; repair
and personal care services; waste collection, treatment, and
disposal activities; and construction industries. Moreover, tex-
tile and metal-related industries were associated with occur-
rences of OSD among manufacturing, repair, and other personal
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services, as well as wholesale and retail trade industries. Individ-
uals working in these sectors in Korea are at risk, although we
could not identify the causative agents in this study.

The probability and severity of OSD depend on the type of
exposure and its duration. However, various factors, including
age, gender, ethnicity, allergic status, non-occupational envi-
ronmental factors (foods, drugs, cosmetics, etc.), and occupa-
tional environmental factors, influence the development of
OSDs because they are caused by the combined actions of
endogenous susceptibility factors and exposures to exogenous
risk factors when the skin contacts an irritant or allergen.**** In
this study, we did not assess the association with atopy status
or history of allergic disease because this information was not
included in the KWCS data. However, our results did show
that older age, lower educational level, monthly income, self-
employment, working in small-sized businesses, and longer
working periods and working hours per week were risk factors
for developing OSD in Korea. In particular, multivariate logistic
analysis showed that an educational status below high school
(OR: 1.755), monthly income between 2.5 million won and 4
million won (OR: 1.533), longer working hours per work day
(OR: 1.016), and engaging in work requiring protective equip-
ment (OR: 2.187) were significant factors. This study revealed
that the incidence rates of OSDs were similar in both male and
female individuals. According to statistics by the Korea Occu-
pational Safety and Health Agency from 1999 to 2007 regard-
ing cause investigations for industrial accidents, OSDs were
more commonly observed in male participants (74.2%).* In
addition, OSD predominantly affected male or female work-
ers in studies conducted in other countries.>”'*?%27 Thus, we
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considered the analysis of gender-related differences in the
occurrences of OSD. Our results showed that OSD was more
common in female workers in the less educated and low-in-
come groups. Females were more likely to be employed in ser-
vice work, whereas males were more likely to be employed in
manual work. Females with OSD were more involved in work
that did not require the use of protective equipment, and they
were not well-informed about occupational safety and health.
When multivariate logistic analysis was performed for each
gender, monthly income and longer working hours per week in
females and an educational status below high school in males
were significant risk factors for OSD development. Addition-
ally, engaging in work requiring protective equipment was a
risk factor in both females and males. Whether gender has an
impact on the development of OSD is unclear, our study indi-
cates that the risk factors associated with the progression of
OSD differed according to gender. Thus, we should pay atten-
tion to gender differences when creating preventive strategies
for OSD.

OSD is observed in workers exposed to a variety of different
workplace hazards, from metal working fluids to other chemi-
cals, that can cause irritation or allergic dermatitis.>* In this
study, we confirmed that handling or skin contact with chem-
ical products was a significant risk factor (OR: 2.326). Exposure
to high temperatures was also an important risk factor in this
study (OR: 2.096). How exposure affects the development of
OSD was not fully elucidated; however, exposure to a higher
temperature is associated with poorly controlled dermatitis.
Higher temperature-induced sweating causes irritation with
eczema and exacerbates skin dryness via the evaporation of
water on the skin surface.? In this study, workers with OSD
reported greater exposure to vibration, lower temperatures,
and smoke/fumes/powder/dust or vapors than workers with-
out OSD. However, these factors were not significant in the
multivariate logistic analysis. However, in each industry, our
results showed that the relationship between these hazardous
factors and OSD differed according to industry type. Exposure
to vibration was a significant hazardous risk factor in the
manufacturing and construction industries; exposure to high
temperatures was in manufacturing, wholesale and retail
trade, accommodations and restaurant services, and construc-
tion industries; and skin contact with chemical products and
exposure to breathing in smoke/fumes/powder/dust or vapors
were only in the manufacturing industry. These results suggest
that preventive strategies and research targets for OSD should
be established considering hazardous risk factors applicable
to each industry sector.

OSD is usually not a serious condition; however, it can re-
sult in conditions that are severe and difficult to treat, and it can
cause discomfort and functional changes that interfere with so-
cial life and work.**® Numerous studies have evaluated the
consequences of OSD on work productivity and have reported
on working days lost,”** although we could not find a signifi-
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cant difference in the loss of working days between subjects
with and without OSD (data not shown). Disability is often re-
ported, which may require adaptations or changes for a differ-
ent position.”'** Generally, the prognosis of patients with
ODSs is not good.* Delayed recognition of OSD can result in
continued exposure to causative agents, which may adversely
result in a poor prognosis.®’ Therefore, preventive measures
must be planned considering the risk factors associated with the
development of OSD.

Approximately 30% of dermatological patients present with
psychiatric problems, such as anxiety and depression.* These
psychological problems affect work productivity, as well as qual-
ity of life and management of disease. The present study showed
that depression/anxiety problems were significantly more prev-
alent in participants with OSD than in those without (8.9% vs.
4.4%). Although we did not investigate the association between
depression/anxiety problems and quality of life and work pro-
ductivity, our results indicated that such psychological prob-
lems should be considered in subjects with OSD.

The present study had some limitations with the use of the
KWCS data even though the database provided socio-demo-
graphic and work-related information in Korea. First, the defi-
nition of OSD may lack objectivity. Diagnosis of OSD is based
on the concordance between medical findings and those of
the work environment, which can be done through allergology
and skin test. However, OSD was not only defined by a special-
ist’s diagnosis, but also by self-reporting, because OSD has been
identified as a priority area for research and prevention and
because information from population-based studies is also use-
ful. Actually, many of the existing epidemiological studies for
OSD have used self-reported questionnaires. Nevertheless, the
possibility of underestimation due to recall bias or overesti-
mation compared with the diagnosis of doctors should be con-
sidered. Second, because the study had a cross-sectional design,
any causal relationships might be difficult to explain. Third,
data were limited to those obtained from the KWCS, and we
could not consider any additional risk factors, such as history of
allergic disease. Despite these limitations, this study is signifi-
cant, as it provided information that can improve comprehen-
sion of the current prevalence and risk factors of OSD among
Korean workers.

To the best of our knowledge, this study is the first to describe
the epidemiology of OSDs in Korea using nationwide KWCS
data. These results provide directions for the management of
risk factors to reduce the incidence of OSDs in actual work-
places. In light of the limitations in using self-reported data,
further studies must be conducted to investigate causal infer-
ences that may influence the associations highlighted in this
article.
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