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Parkinson’s Disease 

•  Second most common neurodegenerative disease 

•  Degenerative disorder of central nervous system 
•  In the midbrain, the substantia nigra, dopamine-

generating cells die 
•  Substantia nigra involved in reward, addiction and 

movement 
•  PD develops when 50-80% of dopaminergic neurons 

have died – affects among other motor system 

•  Primary (idiopathic) Parkinsonism >75% 
•  Secondary (acquired; toxins, trauma, infection,...) 
•  Hereditary (<10%) 
•  Due to other diseases 

 



Parkinson’s Disease 

•  No definitive test of PD, based on «cardinal 
symptoms»  

•  motor symptoms: 
•  shaking, rigidity, slowness of movement, postural 

instability (, difficulty with walking) 
 
•  Non-motor symptoms 

•  Neuropsychiatric (cognition, speech, mood, 
behaviour) – dementia risk (25-40% of PD) 

•  Sleep problems 
•  Sensory abnormalities (smell, pain,...) 
•  Constipation  

•  progressive 
•  no cure 



Parkinson’s Disease 

•  Motor symptoms: mean age of onset ~60 years 
•  5-10% early onset (<50 years) 

•  Prevalence industrialised countries ~0.3%  
•  ~ 1% for those >60 years, ~ 4% for >80 years 

•  Some studies find a higher risk in men 

•  Exact onset of disease is unclear (non-motor 
symptoms) 

•  critical time window when persons at risk unknown 

•  -> unclear whether early, late, cumulative or 
average lifetime exposures should be studied 



Causes 

•  Genetic (small %) 

•  Environmental/ occupational exposures 
•  Pesticides – transport into neurons using same 

uptake system as dopamine, nerve degeneration 
•  Metals? 

•  high occupational exposures to manganese 
can induce parkinsonian symptoms – concern 
regarding long term exposures 

•  Solvents? 
•  acute exposure with neurotoxic effect  

•   Electromagnetic fields  
•  association with other neurodegenerative 
diseases 

•  Other factors? 



Pesticides - herbicides 

Source: vd Mark et al, EHP, 2012 



Insecticides 

Source: vd Mark et al, EHP, 2012 



Fungicides 

Source: vd Mark et al, EHP, 2012 



Smoking, alcohol and caffeine 

Source: Costa et al, J Alz Dis 2012 



Objective 

•  Investigate the association between 
occupational exposures and Parkinsons‘ 
disease  



Methods 

•  Design: Case-control study 

•  Case-control: potential cause (exposure) compared 
in individuals with and without disease  

•  Longitudinal study, retrospective 



Methods 
•  Design: Case-control study 

Source: Bonita et al 2006, WHO press 



Case-control study 

•  Strength: 
•  Good design especially for rare diseases 
•  Can assess several exposures simultaneously 
•  much less expensive compared to cohort studies 

•  Potential problems: 
•  Controls and cases have to come from same base 

population 
•  Selection bias (difference between participants and 

non-participants, due to inclusion or participation) 
Information bias :  
•  recall bias (by participant) 
•  observer bias (by researcher) 



Methods 

•  Cases and controls recruited 2010-2012 
•  5 hospitals distributed over NL (Tilburg, Nijmegen, 

Groningen, Schiedam) 
•  Controls from same hospitals, seen for other 

diseases 

•  Telephone interview: occupational history, lifestyle 
factors,… 



Methods 

•  occupations at least ½ year 
•  Job title, tasks, type of industry 
•  Coded in ISCO88 

•  ISCO88 were assigned exposure level from Job 
Exposure Matrix 

•  Electromagnetic fields, electric shocks, pesticides, 
solvents, metals, (self-reported) welding 
•  ALOHA+ JEM 
•  ELF-MF JEM (Bowman) 
•  Risk of electric shocks 



Methods 

•  JEMs are all semi-quantitative 
•  Low 
•  Medium 
•  High 

•  Metrics: 
•  Ever/never: ever worked in medium/high 

exposed job 
•  Duration of years worked medium/high exposed 
•  Cumulative: values 0, 1, 4 multiplied with 

number of years worked per occupation, summed  



Results 

•  444 cases (45% participation rate) 
•  876 controls (35%) 

•  63% men 
•  Age at diagnosis 67 (range 34 - 90) 



Source: v.d. Mark et al, PlosOne, 2014 

Results - smoking 



Source: v.d. Mark et al, PlosOne, 2014 

Results - coffee 



Source: v.d. Mark et al, PlosOne, 2014 

Results - alcohol 

Crude                                    Adjusted  

Crude                                      Adjusted  



Source: v.d. Mark et al, PlosOne, 2014 

Results - pesticides 

•  Cumulative exposure 
•  Comparing upper tertile of exposure to lower 

tertile 

•  Pesticides OR 1.56 (95%CI 0.86-2.83) 
•  Insecticides 1.79 (0.95-3.37) 
•  Herbicides 1.25 (0.62-2.53) 



Results 

Source: v.d. Mark et al, Int Arch Env Occ Health, 2014 



Results – ELF-MF, electric shocks 

Source: v.d. Mark et al, Parkinsonism & related Disorders, 2014 



Summary 

•  Same effect seen for smoking as expected 
•  Results for alcohol confounded by smoking 

•  No evidence for a harmful effect of exposure from 
solvents, metals, ELF-MF or risk of electric shocks on 
generation of PD 

•  Reduced RR for self-reported welding  
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Source: Huss et al, IJERPH, in press 



Welding 

Source: Mortimer et al, Neurology, 2012 



Strength and limitations 

•  Case-control study 
•  Recall bias? 

•  Less likely for reporting of occupations 
•  Unlikely to result in a reduced risk 

•  Observer bias?  
•  same 

•  Selection bias? 
•  Relatively low participation rate 



Conclusions 

•  Study in line with others 
•  ELF-MF & shocks not associated with increased risk 
•  Unclear how smoking 40 years ago could provide 

protective effect 
•  Clear ideas how smoking now could protect 
•  But not smoking ever in the past… 
•  Possibly a personality trait 

•  Industrious, punctual, inflexible, less novelty-seeking 

•  behaviour pattern predating PD 

•  damage to dopaminergic system? 

•  welding – biological mechanism missing 
•  Self-selection into occupations? 
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