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Abstract: This paper describes results from a systematic review and a series of meta-analyses 

of nearly three decades worth of epidemiologic research on the relationship between  

non-Hodgkin lymphoma (NHL) and occupational exposure to agricultural pesticide active 

ingredients and chemical groups. Estimates of associations of NHL with 21 pesticide chemical 

groups and 80 active ingredients were extracted from 44 papers, all of which reported results 

from analyses of studies conducted in high-income countries. Random effects meta-analyses 

showed that phenoxy herbicides, carbamate insecticides, organophosphorus insecticides 

and the active ingredient lindane, an organochlorine insecticide, were positively associated 

with NHL. In a handful of papers, associations between pesticides and NHL subtypes were 

reported; B cell lymphoma was positively associated with phenoxy herbicides and the 

organophosphorus herbicide glyphosate. Diffuse large B-cell lymphoma was positively 

associated with phenoxy herbicide exposure. Despite compelling evidence that NHL is 

associated with certain chemicals, this review indicates the need for investigations of a larger 

variety of pesticides in more geographic areas, especially in low- and middle-income countries, 

which, despite producing a large portion of the world’s agriculture, were missing in the 

literature that were reviewed. 
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Label + Category
Glyphosate

The InfoCard summarises the non-confidential data on substances as held in the databases of the European Chemicals Agency (ECHA), including data

provided by third parties. The InfoCard is automatically generated. Information requirements under different legislative frameworks may therefore not be

up–to–date or complete. Substance manufacturers and importers are responsible for consulting official publications. This InfoCard is covered by the ECHA

Legal Disclaimer.

Substance identity

EC / List no.: 213-997-4

CAS no.: 1071-83-6

Mol. formula: C3H8NO5P

Hazard classification & labelling

Danger! According to the harmonised classification and

labelling (CLP00) approved by the European Union, this

substance is toxic to aquatic life with long lasting effects and

causes serious eye damage.

about INFOCARD - Last updated: 14/01/2016

Substance Information - ECHA https://echa.europa.eu/substance-information?p_p_id=disssubsi...

1 of 1 9/04/17 23:07
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• Hazard identification

• IARC assessed 900 agents

• 1000s agents unknown hazards

• Exposure assessment 

• 1 in 5  EU-workers exposed to 

carcinogens

• Underestimate?

• Risk assessment

• ‘Acceptable’ cancer risk: 10-5 

• Uncertainty

Conclusion1
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24World 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
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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: 

NROD, PIM

Singapore: iReport
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USA: SENSOR, HHE, SENSOR 

(Pesticides)

Sentinel systems

New Zealand: NODS; 

Specialist Panels (Cancer 

Panel, Respiratory Diseases 

Panel, Solvents Panel, and 

Chemical Panel)

Belgium and the Netherlands: 

SIGNAAL

France: OccWatch, 

GAST
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Mysignal.be Signal.info



1. Completeness of information to 

assess the case? 

2. Known occupational or work-related 

health problem?

3. Preliminary literature search is 

performed 

4. Evaluation of the work-relatedness

5. Prioritization for further research 

6. Follow-up research 

7. Conclusion

Sentinel systems



Hughes MA, Carson M, Collins MA, Jolly AT, Molenaar DM, Steffens W, Swaen GM. Does diisocyanate exposure result in 

neurotoxicity? Clin Toxicol (Phila). 2014 Apr;52(4):242-57.

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)
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Reporting sources

1) State Department of 
Agriculture 

2) Poison Control 
Centers 

3) Workers’ 
Compensation System



SENSOR Pesticides

The collected data on each poisoning case are organised using standardized variables: 

• Administrative and demographic variables

• Occupation and industry data (coded) 

• Exposure description: type of exposure (drift, direct spray, indoor air, contact, etc.), route(s) of 

exposure, the person’s activity at the time of exposure, protective equipment worn by the exposed 

person, equipment used to apply the pesticide, where the pesticide was being applied, etc.

• Chemical information: information on the pesticide products associated with the exposed person’s 

illness or injury

• Health effects description

• Investigation findings

• Case classification (probability, severity)



Flow diagram to show steps in the follow-up of pesticides poisoning reports 

(adapted from NIOSH’s Pesticide=related illness and injury surveillance - How-To Guide for State-Based 

Programs; https://www.cdc.gov/niosh/docs/2006-102/pdfs/2006-102.pdf) 

 
Receiver report of potential pesticide poisoning 

Does the report meet screening 

criteria for a pesticide exposure with 

temporally-related illness or injury? 

Interview case or proxy and complete Questionnaire or 

Data collection form. If medical treatment was sought, 

request medical records. Does the exposure meet 

program criteria for field follow-up? 

Stop 

here 

NO 

Yes 

Conduct field investigation. 

Contact appropriate regulatory 

agency if applicable 

Stop 

here 

NO Yes 

Classify case. Code 

and key data. Provide 

feed-back to partners 

Classify case. 

Code and key 

data 

Prepare written 

investigation report. 

Provide feedback to 

partners 

Stop 

here 



SENSOR Pesticides

• SENSOR data from 2001 to 2005 were analysed to investigate possible health risks related to 

exposure to pyrethrins and pyrethroids (widely used pesticides introduced as a substitution for 

organophosphates)

• SENSOR data revealed several pyrethrin or pyrethroid pesticide poisonings, 

of which approximately one-quarter were work-related cases 

• A list of reported clinical signs and symptoms revealed several additional health effects 

that had not been previously recognised in this context (mainly respiratory symptoms) 

• Significant association was found between the presence of pre-existing conditions 

such as allergies, asthma, chemical sensitivity, and illness severity 

Example of new WRD 



SENSOR Pesticides

LINK WITH PREVENTION

Ongoing re-evaluation 

process of new chemicals

Environmental Protection 

Agency 

Restrictions on pesticides 

use

Identification of 

vulnerable groups 

(pregnant farm workers, 

adolescent workers, etc.)

Preventive actions and 

policies



SENSOR Pesticides

EPA: (1) Change product labels for unrestricted pesticides to warn sensitive subpopulations to avoid exposure, lengthen 

the amount of time people are advised to wait before entering a treated area; (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, and respiratory protection 

when entering enclosed environments; and (2) know how to locate information on chemical hazards.

List of recommendations:

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 and have the potential to cause 

severe and prolonged asthmatic reactions; (2) be aware that cases of pesticide exposure or poisoning are reportable 

conditions to public health authorities; and (3) obtain an adequate history of any exposures that could cause or 

exacerbate disease.
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Jelena Bakusic, Annet Lenderink, Charlotte 

Lambreghts, Sofie Vandenbroeck, Stefania Curti, 

Stefano Mattioli, Jos Verbeek

lode.godderis@kuleuven.be



Periodical check-up?



Date of download:  4/11/2017
© The Author 2015. Published by Oxford University Press on behalf of the Society of Occupational Medicine. All rights reserved. For 

Permissions, please email: journals.permissions@oup.com

From: Data warehouse for detection of occupational diseases in OHS data

Proportion of employees per sector with a registered neuropsychological health complaint, medication use or sickness absence in 2013.

Figure Legend:

Occup Med (Lond). 2015;65(8):651-658. doi:10.1093/occmed/kqv074

Periodical check-up?


