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The Burden of Occupational and Environmental Cancer / 54th KSOEM Conference
Topic: Occupational Medicine  Date : June 3 (Wed.)

Time : 14:15-15:45

Location : 103

Chair : Ahn, Yeon-Soon (Republic of Korea)

Responsible Person : Ahn, Yeon-Soon (Republic of Korea)

This session is based on big project for ‘The estimation on burden of occupational and
environmental cancer in Korea and Taiwan’. So, this will be held as joint conference between
Korea and Taiwan. Through this conference, we will share the experience of methodology
development to estimate burden of occupational and environmental cancer in both countries.
Through estimating future burden of cancer, the management policy will be prepared
appropriately.

Estimation of health impact of occupational cancer: methods and example of malignant
mesothelioma in Taiwan

Lukas Jyuhn-Hsiarn Lee, Yu-Yin Chang, Jung-Der Wang
Division of Environmental Health and Occupational Medicine, National Health Research
Institutes, Zhunan, Miaoli , Taiwan

Introduction:

Occupational cancer (OC) is considered as technically preventable but under-recognized. We
aim to estimate the health benefits of prevention of OC, using malignant mesothelioma (MM)
as an example.

Methods:

We conducted a retrospective study on the patients diagnosed with pleural MM (ICD-O 163)
and peritoneal MM (ICD-O 158) with histological evidence (M codes 9050/3, 9051/3, 9052/3,
9053/3) retrieved from the Taiwan Cancer Registry (TCR) through linkage with (1) the
National Death Registry (NDR) up to 2011 for survival estimation and (2) the National Health
Insurance Research Database (NHIRD) to obtain reimbursement data for estimating lifetime



direct medical costs. Assuming a constant excess hazard, we extrapolated lifetime survival
function by a semi-parametric method. For each MM patient, we simulated an age- and
gender-matched referents based on the vital statistics of Taiwan to estimate expected years of
life lost (EYLL). By using the reimbursement data from the NHIRD, we calculated the mean
monthly direct medical costs, which were summed to estimate the lifetime healthcare
expenditures (LTHE) after adjusting for the corresponding monthly survival probability.

Results:

A total of 300 cases of pleural MM, and 106 cases of peritoneal MM were identified in the
TCR during 1998-2009. The average EYLL for pleural, and peritoneal MM was 18.2 (95%
confidence interval [CI]: 17.9-18.4), and 19.1 (95% CIl: 18.5-19.8) years, respectively.
Estimated LTHE with a 3% annual discount was $ USD 29,375 (95% CI: 24,174-32,968) for
pleural MM, and 27,199 (95% CI 20,496-32,038) for peritoneal MM.

Conclusions:

The impacts of MM, a marker malignancy of asbestos exposure, are substantial. Such
estimates can provide solid data for evidence-based policy making in environmental and
occupational health.

The burden of occupational cancer in South Korea

Mia Son, Lee WJ, Jin YW, Moon EK, Kim MH, Paek DM, Rim SH, Park SH
Department of Preventive Medicine, Kangwon University, Republic of Korea

Objectives:

While cancer incidence and cancer death is increasing, several investigations have recently
developed to estimate the attributable fraction (AF) of cancer due to occupation in the world,
particularly in Europe and North America. However, the attributable fraction (AF) of cancer
due to occupation has not investigated in Korea. Therefore, the aim of this study is to
estimate the current burden of cancer attributable to occupational carcinogens in Korea.



Methods:

IARC Group 1 carcinogens were selected for the assessment of occupational carcinogens.
Estimates of relative risk are obtained from a search of the literatures from Asian studies for
an occupational cancer, and an AF is calculated from the relative risks estimated by meta
analysis. To estimate the proportion of the population exposed to each carcinogen or in each
occupation, the relevant industries were identified and the total number of people employed
and the numbers potentially exposed to the carcinogens of interest in each relevant
industry/occupation within Korea were identified by using the available national data set or
seeking advices from big factories, full-time staff members in labor union, experts from
associations in each industry, Korea Occupational Safety &Health Agency, industrial
corporation, and the ministry of environment or experienced workers or researchers in the
academia. The national data sources used to estimate the population exposed to the
carcinogens were the Survey for Working Conditions in the Manufacturing Factories
(http://www.kosha.or.kr), the Special Health Examinations for Hazardous Materials
(http://www.kosha.or.kr), the Survey for the Circulation of Chemicals http://www.kcma.or.kr),
the Report of the Census on Establishments (http://www.kostat.go.kr), the Report on Mining
and Manufacturing Survey (http://www.kostat.go.kr). The attributable fractions and numbers for
cancer mortality and cancer incidence due to occupational carcinogens were calculated.

Results:

Among total cancer deaths, 7.62% (5115) cancer deaths were attributable for IARC Group 1
of carcinogenicity in humans (men, 10.32% (4387); women, 2.96% (728)) and 6572 (4.22%)
cancer incidences (men, 6.81% (n=5590); women, 1.33% (n=982)) for Group 1 of
carcinogenicity in humans in 2007. For each cancer, the attributable fraction for IARC “Group
1” of carcinogenicity showed 100% for mesothelioma, 27.14% for lung cancer, 25.44% for
Sinonasal cancer, 6.40% for leukemia, 6.07% for liver cancer, 5.49% for bladder cancer, and
5.92% for Larynx cancer. Asbestos contributed to the largest numbers of deaths and
incidences, followed by silica, PAHSs, diesel engine exhaust, radiation, chrome and mineral oils.

Discussion:

Our study suggests that the attributable fraction of occupational causes of cancer is slightly
higher, but similar to those of EU (Finland, France, UK) and the U.S. The magnitude of
occupational cancer may be an underestimated causation of cancer in Korea, especially lung



cancer from exposure to asbestos, silica, and PAHs, etc. The number of deaths and incidences
due to past high occupational cancer exposures will continue to be substantial in the near
future, particularly asbestos-related cancers.
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Department of Preventive Medicine, Kangwon University, Republic of Korea
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due to occupation has not investigated in Korea. Therefore, the aim of this study is to
estimate the current burden of cancer attributable to occupational carcinogens in Korea.

Methods:

IARC Group 1 carcinogens were selected for the assessment of occupational carcinogens.
Estimates of relative risk are obtained from a search of the literatures from Asian studies for
an occupational cancer, and an AF is calculated from the relative risks estimated by meta
analysis. To estimate the proportion of the population exposed to each carcinogen or in each
occupation, the relevant industries were identified and the total number of people employed
and the numbers potentially exposed to the carcinogens of interest in each relevant
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(http://www.kosha.or.kr), the Survey for the Circulation of Chemicals http://www.kcma.or.kr),
the Report of the Census on Establishments (http://www.kostat.go.kr), the Report on Mining
and Manufacturing Survey (http://www.kostat.go.kr). The attributable fractions and numbers for
cancer mortality and cancer incidence due to occupational carcinogens were calculated.

Results:

Among total cancer deaths, 7.62% (5115) cancer deaths were attributable for IARC Group 1
of carcinogenicity in humans (men, 10.32% (4387); women, 2.96% (728)) and 6572 (4.22%)
cancer incidences (men, 6.81% (n=5590); women, 1.33% (n=982)) for Group 1 of
carcinogenicity in humans in 2007. For each cancer, the attributable fraction for IARC “Group
1” of carcinogenicity showed 100% for mesothelioma, 27.14% for lung cancer, 25.44% for
Sinonasal cancer, 6.40% for leukemia, 6.07% for liver cancer, 5.49% for bladder cancer, and
5.92% for Larynx cancer. Asbestos contributed to the largest numbers of deaths and
incidences, followed by silica, PAHSs, diesel engine exhaust, radiation, chrome and mineral oils.

Discussion:

Our study suggests that the attributable fraction of occupational causes of cancer is slightly
higher, but similar to those of EU (Finland, France, UK) and the U.S. The magnitude of
occupational cancer may be an underestimated causation of cancer in Korea, especially lung
cancer from exposure to asbestos, silica, and PAHs, etc. The number of deaths and incidences
due to past high occupational cancer exposures will continue to be substantial in the near
future, particularly asbestos-related cancers.

Disease burden of asbestos related diseases in Korea

Dongmug Kang, Ju-Young Kim, Hyun-Hee Kim, Sang-Jun Choi
Environmental Health Center for Asbestos, Research Institute of Environmental Health, Pusan
National University Yangsan Hospital, Pusan, Republic of Korea

Introduction:
Korea banned asbestos use in 2009. Although compensation for workers suffering from
asbestos-related diseases (ARDs) has long history, environmental asbestos victims has been



relieved by Asbestos Damage Relief Act (ARDA) after 2011. The estimation of disease burden
of ARDs is important to know magnitude of future burden as well as past and present
situation.

Methods:

Inventories of asbestos mines, factories has been gathered. Occupationally exposed population
will be calculated by using Finnish Job Exposure Matrix (JEM) and Korean JEM suggested by
authors. Environmentally exposed population will be estimated by Environmental Exposure
Matrix (EEM) developed by authors.

Results:

Estimated prevalence of ARDs (asbestosis, asbestos-related lung cancer and mesothelioma) will
be calculated in national level, a breakdown by industries and regions. Using Industries with
high risk of exposure and estimated total number of workers at high risk and environment
with the high risk, estimate of the burden of diseases related to asbestos will be calculated.
Disability adjusted life years (DALYs) and deaths attributable to asbestos exposure will be
presented.

Discussion:
We will discuss strengths and weaknesses of our approach. Validation of this attempt will be
conducted.



