
Exposure assessment biases encountered mostly in environmental and 

occupational studies 

Exposure assessment of a chemical agent or substance in the workplace 

environment in epidemiologic studies must take into account concentration, 

cumulative exposure, burden, and dose as it relates to environmental and 

occupational studies.  

The chemical agent concentration is the amount of substance per unit 

environmental medium which usually changes over time; cumulative exposure is 

the summed product of exposure concentrations and duration; burden is the amount 

of substance in the body at appoint in time, and dose refers to the amount of a 

substance in body during specified time interval usually approximated by 

cumulative exposure (Checkoway, Pearce, & Kriebel, 2004). Since reliable and 

direct measurements of the aforementioned variables, especially burden and dose 

are not feasible in most cases due individual’s differences in absorption, retention, 

and metabolism; researchers in occupational epidemiology must rely on non-

biological measurements from the environment (Checkoway, Pearce, & Kriebel, 

2004).    

Workplace exposures include those to airborne chemical agent contaminants, 

ionizing energy, ultraviolet and visible light, electric and magnetic fields, infrared 

radiation, microwaves, heat, cold, noise, extremes of barometric pressure, and 

stress (Moeller, 2005). Exposure data to any of these workplace possible exposures 

inevitably suffer from inaccuracies and bias. Reliability and validity of exposure 

assessment for an individual rater in both industry-based and community-based 

studies are difficult to accomplish since direct measurement and knowledge of a 

true exposure are rarely available The bias encountered in occupational studies 

would then be selection bias, information bias and confounding (Checkoway, 

Pearce, & Kriebel, 2004). 

   

Method I would choose to best estimate exposure in occupational setting 

To best estimate exposure in occupational settings I would start with a well-

formulated exposure assessment epidemiologic research protocol and 

questionnaires for collecting exposure information.  This well-formulated protocol 

would be accompanied by a good understanding of the type, source, and routes of 

exposure of potential health hazards (Checkoway, Pearce, & Kriebel, 2004). 

Having valid surrogates derived from exposure measurements for burden and dose 

as well as performing random assignment of repeated exposure situations to be 



rated (Checkoway, Pearce, & Kriebel, 2004) would improve validity, reliability 

and reproducibility, therefore, diminishing selection bias, information bias, and 

confounding bias present in an epidemiologic occupational study. 

 

Conclusion 

 

Appropriate study design, knowledge on environmental health hazards, valid use 

of measurement surrogates, and appropriate control in the analysis are essential 

when conducting epidemiologic environmental and occupational studies. 
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