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UK or GB or England

• Great Britain 

• England

• Wales

• Scotland

• United Kingdom

• Great Britain

• Northern Ireland



Surveillance

• Meaning

• Close observation of a person or group, especially one under 

suspicion

• The action of observing or the condition of being observed

• Origin

• French word meaning “to watch over”

• Usually used for infectious diseases



Type of Surveillance in OEM

• Common purpose

• Hazard surveillance

• Health surveillance

• Occupational disease surveillance

• THOR

• Environmental health surveillance

• EPHSS



Contents

• THOR (The Health and Occupational Research Network)

• EPIDERM (Occupational Skin surveillance)

• OPRA (Occupational Physicians Reporting Activity)

• SWORD (Surveillance of Work-related and Occupational Respiratory 

Disease)

• THOR-EXTRA

• THOR-GP

• Etcs (MOSS-MSKDs, SIDAW-Infectious diseases, SOSMI-mental health)



1. THOR

• Hosted by University of Manchester (COEH)

• Since 2005

• Funded by

• Health and Safety Executive (HSE) in UK

• Heath and Safety Authority (HSA) in the Republic of Ireland (ROI)



Brief History of THOR

• SWORD
• Surveillance of Work-Related and Occupational Respiratory Disease) for 

Occupational and respiratory physicians 

• From 1989

• 4 different schemes were included in THOR
• EPIDERM (occupational skin disease by dermatologists and OP) from 

1993

• OPRA (disease or illness caused by work) from 1996

• THOR-GP (General practitioners; work related ill health) from 2005



Location of 
THOR 
reporters

818 physicians participated in 

THOR in UK during 2019

Source: The Health and Occupation Research (THOR) network Annual Report 2020



Reported in 2019 
details

• Physicians reported 1086 actual (5244 estimated) 
cases of work-related ill-health (WRIH) to The 
Health and Occupation Research network (THOR) 
in 2019. 

• Work-related respiratory disease, non-malignant 
pleural disease & pneumoconiosis and 
mesothelioma → by Chest Physicians

• Asthma or other respiratory diseases → by 
OPs and GPs

• Asbestos was the most frequently reported agent 
for respiratory disease, comprising more than half 
of cases reported by chest physicians. 

Figure. Actual and estimated cases of work-related respiratory cases by 

diagnostic category reported to SWORD (2019). 

Source: The Health and Occupation Research (THOR) network Annual Report 2020



Suspected agents

• Asbestos was associated most frequently (51%) 
with the reported cases, which is not unexpected 
considering that the first and third highest cases 
reported to SWORD in 2019 were NMPD and 
mesothelioma, and both are associated with 
asbestos exposure.

• The most frequent suspected agents reported for 
the cases of respiratory disease to OPRA included 
sterilising and disinfecting agents, asbestos, 
colophony and flux/solder, laboratory animals, 
isocyanates, and fungi, moulds and yeast (all 2 
cases). The 3 respiratory cases reported to THOR-
GP were attributed to asbestos, high 
temperatures and/or hot work, and ill-defined 
fume.

Most frequently reported suspected agents for work-related respiratory cases (actual) 

reported to SWORD (2019) 

Figure. Actual and estimated cases of work-related respiratory cases by 

diagnostic category reported to SWORD (2019). 

Source: The Health and Occupation Research 
(THOR) network Annual Report 2020



Report guideline

• Category 1 – respiratory disease

• Category 2 – Skin disease

• Category 3 – Musculoskeletal disease

• Category 4 – Auditory disease

• Category 5 – Mental disease

• Category 6 – other disease

Source: The Health and Occupation Research (THOR) network Annual Report 2020



Woolhouse I, et al. BMJ Open Resp Res 2018;5:e000266. 
doi:10.1136/bmjresp-2017-000266



Source: The Health and Occupation Research (THOR) network Annual Report 2020



Source: The Health and Occupation Research (THOR) network Annual Report 2020



Source: The Health and Occupation Research (THOR) network Annual Report 2020



Source: The Health and Occupation Research (THOR) network Annual Report 2020



Initial assessment 
and reports

• Major elements of reports

• Dx

• Sex

• Age

• Postcode or town

• Job

• Industry

• Agent/exposure/activity

• Reason

• Symptom onset date



Comparison of GB statistics in 2018

→ Under reported



2. Mesothelioma death registry

• National death registry 

• Similar to KEITI (한국환경산업기술원)

• Mesothelioma diagnosis linkage into NHIS DB

Source: https://www.hse.gov.uk/statistics/causdis/





PMR by 
occupation



3. EPHSS

• Environmental public health surveillance system (EPHSS)

• One of Public Health England (PHE)’s main surveillance projects

• System develops from 2014

• A comprehensive and systematic approach

• Aim

• Identify

• Acquire

• Collate and analyse data



EPHSS contents

• Implementation of the Lead Exposure 

in Children Surveillance System 

(LEICSS)

Source:https://assets.publishing.service.gov.uk/government/uploads/system/uploa
ds/attachme nt_data/file/753020/hpr3918_LEICSS_2017.pdf



EPHSS contents
• Development of an Environmental 

Public Health Surveillance System for 

England

source: 
www.gov.uk/government/publications/environmental
-public-health-surveillance-system



EPHSS contents
• Surveillance of chronic environmental

hazards, exposures and health effects

• Transport sector (primarily air quality)
• Housing sector (indoor air pollution, heat, lead 

poisoning and other chemical hazards, proximity 
to green spaces, radon and noise pollution from 
roads)

• Land contamination and use (includes 
agriculture, food and water supply) - (toxic 
metals and chemicals (eg arsenic), pesticides, 
persistent organic pollutants)

• Climate change (vulnerable homes, heat waves 
and cold spells, flooding)

Source: PHE (2018) Environmental Public Health Tracking in England Report on recent activities



EPHSS contents
• Determining population exposure to 

chemicals in small domestic private 

water supplies

Source: Crabbe et al. (2017) Population Hazard Ranking 
Method for Arsenic in Private Water Supplies: Relation to 
Bedrock Geology. Int. J. Environ. Res. Public Health 2017, 
14, 1490



EPHSS contents
• Water fluoridation in England health

monitoring report 2018

Source: www.gov.uk/government/publications/water-
fluoridation-health-monitoring-report-forengland-2018 



Considering points from data interpretation

• THOR → under reported

• National death registry based results → limited detail 

exposure 

• EPHSS → no asbestos related diseases surveillance



Limitation of surveillance for ARDs

• Long latent periods

• Not definite cause specific incidence or mortality

• Since 2004 immigration increase → not traction





Summary

• In United Kingdom’ surveillance systems
• Occupational disease surveillance (THOR) for UK and Republic of 

Ireland

• Environmental surveillance (EPHSS) for England

• Death certificate-SOC linkage registry for UK 

• Mixed strategy for occupational and environmental disease 
surveillance should be adopted in our study on finding 
ARDs.
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필요성 및 목적

▪ 석면의 유해성

▪ 세계보건기구(WHO) 1급 발암물질

▪ 국내 사용 전면 금지 (2009)

▪ 석면관련질환 : 흉막질환, 폐실질 질환

▪ 흉막반, 흉막삼출, 미만성 흉막비후

▪ 석면폐증, 폐암, 악성중피종

• → 2010년 3월 석면피해구제법 제정 ,2011년부터 시행



▪ 석면 피해 구제 제도 대상 질병

▪ 원발성 악성중피종, 원발성 폐암, 석면폐증, 미만성 흉막비후

▪ 석면 폐암 발굴 사업의 필요성

▪ 악성 중피종: 대부분 석면 기인. 진단 시 제도로 바로 안내 가능

▪ (석면피해구제 현황) 2011년 이후 인정건수

▪ 악성중피종은 1,074건, 석면폐증은 2,436건, 석면폐암은 623건

▪ 석면 폐암: 폐암의 원인 확인 어려움, 임상의의 관심과 참여 저조

→ 석면 폐암 환자의 석면 피해자 인정 비율이 저조



연도 구분 계

석면피해인정 특별유족인정

소계
악성

중피종
폐암

석면폐

증

흉막비

후
소계

악성

중피종
폐암

석면폐

증

흉막비

후

계

(‘11~’2

0년

누계)

계 6,345 5,107 579 787 3,731 10 1,238 753 431 54 0

인정 4,750 3,857 543 523 2,787 4 893 607 241 45 0

불인정 1,587 1,243 35 264 938 6 344 146 189 9 0

보류 8 7 1 0 6 0 1 0 1 0 0

2018

소계 718 662 62 79 520 1 56 28 27 1 0

인정 569 522 59 68 395 0 47 26 20 1 0

불인정 143 134 3 11 119 1 9 2 7 0 0

보류 6 6 0 0 6 0 0 0 0 0 0

2019

소계 896 810 47 87 672 4 86 25 49 12 0

인정 726 646 47 73 526 0 80 25 45 10 0

불인정 170 164 0 14 146 4 6 0 4 2 0

보류 0 0 0 0 0 0 0 0 0 0 0

2020

소계 777 690 54 126 509 1 87 28 53 6 0

인정 613 543 49 103 391 0 70 27 38 5 0

불인정 162 146 4 23 118 1 16 1 14 1 0

보류 2 1 1 0 0 0 1 0 1 0 0



서울성모병원 석면 질환 판단 프로세스



서울성모병원 영상의학과 판독문 세부내용

•임상과→직업환경의학과협진의뢰

: 노출력문진, 석면피해구제법 or 산업재해보상보험법안내



교육 전후 성과 비교



Surveillance program extension

- 1차 (2017) : 가톨릭중앙의료원 산하 7개 병원

- 2차 (2019) : 전국 거점 12개 병원

- 3차 (2020) : 수도권 중심 대형병원 및 제주도 권역 포함 총 8개

병원



❖ 2차년도(2019) : 전국단위 의료기관 참여

- 서울: 가톨릭대학교 여의도성모병원, 가톨릭대학교 서울성모병원, 

서울특별시보라매병원, 연세대학교의과대학 세브란스병원

- 강원·충청: 강원대학교병원, 순천향대학교 천안병원, 

충북대학교병원

- 전라: 전북대학교병원, 화순전남대학교병원

- 경상: 영남대학교병원, 양산부산대학교병원, 부산대학교병원

❖ 1차년도(2017) : 가톨릭중앙의료원 산하 7개병원

- 서울성모병원, 여의도성모병원, 의정부성모병원, 부천성모병원, 성

바오로병원, 인천성모병원, 성빈센트병원

서울성모병원 석면피해발굴 프로세스를 바탕으로
→ 발굴모델 확립 및 타 의료기관에 시범적용

프로세스의 석면폐암 발굴 효과 확인 단계

전국단위로 프로세스 확대운영
프로세스의 효과 확인 및

지역별 석면폐암 비율 확인



→ COVID-19 상황 고려

❖ 3차년도(2020) : 수도권 대형병원 및 제주권역 포함

- 삼성서울병원, 서울대학교병원, 제주대병원, 서울성모병원, 세브란

스병원, 화순전남대학교병원, 여의도성모병원

수도권 대형병원(주요 폐암 진단 기관)의 참여로
초 권역 수준 평가



❖ 대상자제외기준
- 1~3차기존연구참여자, 이전석면피해구제제도기신청자

❖ 대상자선정 two steps 개요



❖ 대상자선정및상병추출전략

<연구기관>
• [예정]2018년 5월 1일 ~ 2021년 4월 30일(후향적), 2021년 5월 1일~10월 31일(전향적)
기간동안 외래방문 혹은 입원하였던만 19세 이상의원발성 폐암, 흉막반, 석면폐증, 특발
성폐섬유화증, 악성중피종 환자중 흉부 CT촬영자 선정

• 기간내촬영한 모든 흉부 CT 판독문을 추출

<중앙연구기관-서울성모병원연구진>
• 흉부 CT 판독 소견에서 석면관련 질환키워드(asbestos, pleural plaque, mesothelioma)
포함된대상자를 추출

• 석면관련 질환키워드 추출 후석면질환 외기타병소 가능성(이전결핵, 흉막 감염, 기흉, 전
이성암 등흉막반 유사소견)을배제하기 위하여판독문 수기검토.

<연구기관>
• 진료기록, 병리자료 재확인필요한 명단전달받아 검토
• 영상재판독필요한 명단 전달받아검토

<중앙연구기관-서울성모병원연구진>
• 면접대상자 최종선정 후 각연구기관에 전달



Questionnaire





Results

• 1st year

• 2nd year

- 2017년 연구 시작 후 적극적인 석면 폐암 대상자 발굴이 이루어짐
석면관련 폐암 의심환자/ 기간내 폐암진단환자 비율 : 0.55% → 0.98%

- 사업 전후 비교시 석면폐암 발굴율 78% 증가

- 2019년 연구 시작 후 적극적인 석면 폐암 대상자 발굴이 이루어짐
석면관련 폐암 의심환자/ 기간내 폐암진단환자 비율 : 0.46% → 0.97%

- 사업 전후 석면폐암 발굴 111% 증가



• 3rd year (후향 n=22,843, 전향 = 3,846)

- 후향적인 검토 건수가 기존에 비해 저조
- 석면관련 폐암 의심환자/ 기간내 폐암진단환자 비율 : 0.27% → 0.62%

- 사업 전후 석면폐암 발굴 121.4% 증가



Conclusion

• 후향적 CT 판독결과 review로 석면관련 질환 발굴 향상

• 전향적인 CT 판독 교육 및 협력체계 구축으로 후향적 결과에

비해 100%이상 석면관련질환 발굴 확인

→개인적인 질환 발굴 노력 뿐만 아니라 시스템 구축을 통한

환경성 질환 발굴 체계 구축이 필요


