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Background

Continuous changes in work and working conditions give rise to 

new work-related diseases (WRDs)

Previously unknown exposure-disease combinations in a 

specific work setting 



Disease

WorkExposure
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Product Since Industrial use First reports on cancer Important 

publications/reports

Regulatory steps

Asbestos 1879 Asbestos mining, 

insulation, building 

material etc.

1935–49 Lung cancer cases 

reported in asbestos 

manufacturing workers; 1959–60 

Mesothelioma cancer in workers 

and public identified in South 

Africa

1955 Doll establishes high 

lung cancer risk in Rochdale 

asbestos workers; 1959–60 

Mesothelioma cancer in 

workers and public identified in 

South Africa; 

First asbestos ban 1989 

Iceland and ongoing. 

Benzene 1900 Solvent in production of 

artificial leather, rubber 

goods, glue, printing, paint, 

coatings, dry cleaning, 

automobile manufacturing, 

etc.

In 1928 first case of benzene-

induced leukemia: acute 

lymphatic leukemia in a 

pharmaceutical worker with high 

benzene exposure levels

1977 - Infante et al. publish the 

first cohort study of workers 

linking benzene exposure 

directly to leukemia

1982 -IARC evaluated 

benzene as having 

“sufficient evidence that 

benzene is carcinogenic 

to man,” 

Radium 1898 Among others, painting 

watches with radium 

containing paint

1923 - first bone sarcoma 

recorded in this group of women 

in; there have been 55 cancers 

in a population of nearly 3000 

women (incl leukaemia and 

breast cancer). 

1949 - International Committee 

on Radiological Protection 

(ICRP):  no dose threshold for 

radiation-induced cancer

1996 - EU Directive on 

Ionising Radiations 

based on ICRP 60 which 

will be mandatory on 

member states.

Vinyl 

chloride

1930 Production of vinyl chloride 

and derivatives; PVC 

processing, hairdressers 

and barbers using 

hairspray containing vinyl 

chloride

1967 - 1973, 4 cases of angio

sarcoma of the liver among men 

employed in the polyvinyl 

chloride polymerization section 

of tyre plant

Two cohort studies publishing 

in 1981 (USA) and 1991 

(Europe)

Vinyl chloride was 

considered by previous 

IARC Working Groups in 

1974, 1978, 1987, and 

2007 (IARC, 1974, 1979, 

1987, 2008).



• REACH

o 146.000 agents currently in ECHA 

dbase

• Bundesinstitut für Risikobewertung

o 1/3 of submission were lacking

information

• ECHA:  

o Assesses 5% of submitted files

o Focus in high risks?

Background





Pharmacovigilance 

Science and activities relating to the 

detection, assessment, understanding

and prevention of adverse effects or any 

other drug-related problem 

Background



OSH-vigilance

Science and activities relating to the 

detection, assessment, understanding

and prevention of adverse effects or any 

other occupational-related problem 

Background



Background



Background

Alert systems

• Collect information on new WRDs

• Raise alert to stakeholders

• Use collected data to trigger timely preventive actions

SIGNAL 

DETECTION

SIGNAL 

ASSESSMENT

SIGNAL 

STRENGHTENING
ALERT TO 

STAKEHOLDERS



Background

Aim: Provide an overview and basic typology of 

the existing alert systems for new WRDs.



Overall project

Task 1. • Literature review

Task 2.
• In-depth description of selected systems 

through interviews and qualitative analysis

Task 3. • Seminar to discuss outcomes 1 and 2

Task 4.
• Final report including analysis 

and policy options

Task 5. • Workshop to disseminate 
findings to stakeholders



Extracted data on each system: general aspects (country, organization/ institution 

maintaining the system, website), aim of data collection, coverage, reporting 

mechanism, evaluation of work-relatedness, alert on new WRDs, link with prevention 

Scientific literature Grey literature

Databases: OpenGrey, OSH-update

Existing data from 3 surveys

Websites

Databases: 

• MEDLINE (PUBMED)

• Embase

• Web of Science

Background



• 6 systems described through in-depth desk research: 

• 6 systems described through interviews with 3 stakeholders: 

1. Owner of the sentinel or alert system; 

2. Workplace actor who reports to the system 

3. Researcher and other stakeholder using the system in the framework 

of monitoring, OD recognition, or workplace prevention.

Information describing the development, outline and results of the 

systems was gathered from websites, grey literature and scientific 

publications

Background



• Expert workshop to discuss outcomes of 

Task 1 and 2 of the project

• Gathered system’s owners and users, 

researchers and actors in the disease 

recognition area 

• Objective: to gain more insight on the 

drivers and obstacles to the implementation 

of systems 

▪ Policy workshop to discuss and consolidate 

results of the project

▪ Gathered representatives of ministries of 

health and labor, national insurance bodies, 

institutes of public health, etc. 

▪ Objective: disseminate findings derived from 

the project

Background





Results

Alert systems

Compensation-
based

Comprehensive Sentinel Public health



19World Map 

Washington SHARP (3 

programs aimed at 

dermatitis, asthma, 

musculoskeletal disorders)
Spain: CEPROSS

and PANOTRASTSS
Taiwan: NODIS

Belgium: Fund for 

Occupational Diseases

Switzerland: SUVA

Hungary: Registration 

system of ODs

Compensation-based systems



Creytens, K. et al. Contact Dermatitis, 2017

Compensation-based systems



Creytens, K. et al. Contact Dermatitis, 2017

Compensation-based systems



Case reported for 

compensation

Alert to new 

WRD
Workplace 

interventions

Evaluation 

by experts

Compensation-based systems



Compensation-based systems

Built on the existing infrastructure and resources 

Criteria for reporting can limit identification of new WRDs

Stable funding 

Reporting is insurance-driven



24World Map 

Canada: OWRAS

Comprehensive systems

Finland: Register of occupational 

safety and health administration

Norway: RAS

Australia: SABRE

South Africa: SORDSA

UK and Ireland: 

THOR; UK: Riddor

Italy: OCCAM

France: MCP, 

RNV3P, ONAP2, 

EpiNano

Spain: Navarre

The Netherlands 

and Belgium: 

NROD, PIM, Probe

Singapore: iReport



• Different reporting schemes for different 

types of WRDs

• THOR-EXTRA – scheme for reporting 

of  interesting cases or WRDs with a 

potentially novel cause

• Sophisticated statistical methods for 

determination of incidences and trends 

in WRDs

• Data quality constantly improved

• Strong link with authorities

Comprehensive systems



Comprehensive systems
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Comprehensive systems
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Comprehensive systems

PROBE = Hazardous chemical Products Register for Occupational use in Belgiu



▷ Data on occupational exposure collected by Occupational Health Services 

(OHS) merely for individual health screening. 

▷ Collected data cannot easily be made available for epidemiological

research and policy development.

▷ Through a Sentinel Surveillance approach standardized exposure and 

health data can be collected as already shown in other countries.

Comprehensive systems



Characteristics of the OHP

E-learning module on selected chemical agents
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E-learning

Background on the selected chemical agents
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Characteristics of the OHP

Questionnaire on exposure

E-learning module on selected chemical agents
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Comprehensive systems
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Exposed to chemical agents

Comprehensive systems

47% > 1

SUMER 2010

10% of Fr workers 

exposed to  ≥ 1 CMR



Probe 2018 Sumer 2010
Chemical agent % workers exposed

Diesel exhaust 14

Welding fumes 12

Toluene 10

Wood dust 9

Benzene 7

Chrystaline silica 6

Formaldehyde 4

Asbestos 4

Lead 3

Chemical agent % workers exposed

Diesel exhaust 4

Mineral oils 3

Wood dust 2

Chrystaline silica 1

Formaldehyde 1

Lead 1

Asbestos 0,4

Phtalates 0,3

Comprehensive systems



PROBE
SUMER 

2003

SUMER 

2010

% No CPE No PPE

Diesel exhaust 54 42 32

Welding fumes 8

Toluene 13

Woud dust 32 22 10

Benzene 23

Chrystaline silica 20 22 7

Formaldehyde 27 10 5

Asbestos 19 20 10

Lead 9 20 5

Comprehensive systems



Comprehensive systems



Physicians report cases 

seen in their practice
DATABASE

National preventive 

strategies

Alert to new 

WRD

Statistics/ data 

mining

Comprehensive systems



Comprehensive systems

Large set of data

Motivation of reporters to participate

Nation-wide scope and interventions

Lack of exposure assessment 

Resources, funding
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USA: SENSOR, HHE, SENSOR 

(Pesticides)

New Zealand: NODS; 

Specialist Panels (Cancer 

Panel, Respiratory Diseases 

Panel, Solvents Panel, and 

Chemical Panel)

Belgium and the Netherlands: 

SIGNAAL

France: OccWatch, 

GAST

Sentinel systems



Mysignal.be Signal.info

Sentinel systems



Case Exposure

Acute recurrent pancreatitis Solvent, Diesel exhaust

Bilateral cataract Infra red

Basocellular carcinoma Carbonated ebonite, arsenic

Somnolensce Car refreshener

Small cell undifferentiated CA of the ethmoid sinus Wood dust

Tinnitus Noise trauma (sirens, shooting,…)

Melanoma Cytostatistics

Bladder cancer in 3 workers Household waste incineration plant

Pancreatic adenocarcinoma Copy machine maintenance technician

Sentinel systems



• Man, 50 years old 

• Diagnosis: Acute recurrent pancreatitis

(set up by a gastroenterologist)

• No apparent cause after an extensive investigation (normal findings of imaging, 

endoscopic ultrasound, Ig G4, calcium and triglycerides, genetic analysis; no 

alcohol consumption)

• No other complaints

• No similar complaints reported by other workers 

Case report (1)



• Occupation and work: truck driver involved in transportation of all kinds of 

substances, including chemicals

• Specific exposure: transport and unloading of chemicals, where the smell is 

observed

• Protective measures: mask

Case report (1)



Literature review 

Evidence about the link between occupational exposure to various 

chemical substances and occurrence of acute pancreatitis 

However, the exposure information on the reported case is insufficient

(suspected exposure to chemical substances, but no further information) 

Case report (1)



Additional data: 

• The patient works as a truck driver (50-60h/week) for 22 years

Case report (1)

Follow-up: medical examination of worker in order to retrieve the 

missing information  

• The exposure - during loading and unloading of the tank, and was 

probably through inhalation as well as dermal uptake

• Transportation of chemicals including several types of solvents

(including dichloromethane, ethyl acetate, ammonia, ...)

• Exposure to diesel exhaust (while loading the tank)



Sentinel systems



Sentinel systems



Network of occupational 

physicians

Suspected case of 

new WRD

Evaluation by 

experts
Workplace 

interventions

Alert to new 

WRD

Detailed 

investigation

Sentinel systems



Focus on new WRDs specifically

Motivation of reporters to participate

Detailed exposure assessment

Resources, funding

Work-relatedness evaluation by (a group of) experts

Lack of visibility

Sentinel systems
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USA:Pesticide Illness

Surveillance Program (PISP)

Public health systems

France: TMS, PNMS 

UK: Self-reported Work 

related Illness survey (SWI)Ireland: Quarterly National 

Household Survey (QNHS)



Pesticide Illness Surveillance Program (PISP) 

Pesticide-related illness 

or injury

Restrictions on 

pesticides use

Work-related?

Public health systems



Reporting sources

State Department of 
Agriculture 

Poison Control 
Centers 

Workers’ 
Compensation System

Public health systems



• 2001 to 2005 health risks related to 

pyrethrins and pyrethroids

• Several poisonings, of which ¼ 

work-related cases 

• Clinical signs and symptoms 

revealed several respiratory health 

effects 

Public health systems



EPA: 

(1) Change product labels for unrestricted pesticides 

(2) require commercial applicators to initiate mechanical ventilation for indoor applications of pyrethroid products; 

(3) define optimal mechanical ventilation.

Emergency response workers: 

(1) Evaluate protective equipment and response protocols

(2) know how to locate information on chemical hazards.

State agencies or health departments: 

(1) Continue to monitor the health effects of indoor use of pyrethrins and/or pyrethroids; 

(2) develop outreach to organizations that educate asthma and allergy patients on potential risks of these pesticides;

(3) educate applicators and consumers about the importance of reading pesticide product labels and directions. 

Health-care providers: 

(1) Be aware that these chemicals are respiratory irritants with potential to cause asthmatic reactions; 

(2) be aware that cases of pesticide exposure or poisoning are reportable conditions to public health authorities; 

(3) obtain an adequate history of any exposures that could cause or exacerbate disease.

Public health systems



Monitoring health of 

general population

Public health authority

Alert to new 

WRD

Preventive strategies on the 

public health level

Extract work-related data

Public health systems



Public health systems

Large set of data

Data on work-relatedness not always high quality

Ability to trigger interventions on the public health level

Motivation of reporters



Each group has strong points and drawbacks

Several complementary systems should be implemented

When implementing an alert system, stakeholders should take into account the 

national occupational health context and look at examples from other 

countries

International exchange of data should be encouraged 

Conclusions

harmonization and comparability of reported data



Setting up a sentinel approach recommendations



SIGNAL 

DETECTION

ALERT TO 

STAKEHOLDERS

SIGNAL 

STRENGHTENING
SIGNAL 

ASSESSMENT

• Promote guidance 

documents on how to 

sentinel approaches 

• Use EU-OSHA Focal 

Points to disseminate 

this guidance 

• Promote harmonization 

of recorded data 

• Develop uniform criteria 

for assessment of work-

relatedness 

• Form a group of international 

experts on new/emerging 

WRDs 

• Experts can aid to assess 

cases reported on the 

national level

National level National level EU level

EU level

National level

Level 1 alert

Level 2 and 3 alert



Conclusions
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