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Differences in precision and validity in study design 

Precision is the lack of random error or random variation in the epidemiologic 

study. Random error arises from the way the study subjects are selected and the 

way the variables are measured (Carlson & Morrison, 2009). Random error can be 

reduced by increasing the sample size which will increase the precision of the 

effect estimate and will narrow the confidence interval (Checkoway, Pearce, & 

Kriebel, 2004). The relative size of the reference group can also affect precision, 

therefore, calculation of the power of the study which will give the study a 

statistically significant departure from the null association (Checkoway, Pearce, & 

Kriebel, 2004). Validity is defined by Checkoway, Pearce, & Kriebel (2004) as 

“the extent to which a study is actually estimating what it is intended to estimate”. 

Validity refers to a lack of systematic errors which can be evaluated in 

epidemiologic studies for both internal and external validity. Internal validity refers 

to the strength of the study inferences. External validity is the ability to generalize 

study results, in other words is the degree to which the conclusions in a study 

would hold for other persons in other places and at other times (Carlson & 

Morrison, 2009). Therefore, systematic errors can only be reduced by changing the 

study design (Checkoway, Pearce, & Kriebel, 2004). 

 

Biases related to precision and validity 

Selection and information biases relate to precision and validity by contributing to 

the extent of either systematic or random error. Selection bias involves biases 

acquired from the procedure used selecting study participants from the source 

population, or from the reasons participants selected themselves to participate in 

the study, or also from incomplete follow-up. Selection bias will only occur when 

the selection probabilities are related to both exposure and health outcome (Pearce, 

Checkoway, and Kriebel, 2007). Information bias is “the result of misclassification 

of study participants with respect to disease or exposure status” (Checkoway, 

Pearce, & Kriebel, 2004). Information bias refers to those people actually included 

in the study, while selection bias refers to the selection of the study participants 

from the source population (Pearce, Checkoway, and Kriebel, 2007).         

Conclusion 

Systematic error (validity) can be distinguished from random error (precision) 

because random error can be can be reduced by increasing the sample size, 



whereas systematic error (bias) can only be reduced by changing the study design. 

As states by Pearce, Checkoway, and Kriebel (2007) confounding in information 

bias would entail non-comparability of subgroups within the source population and 

as a general principle to remember selection bias will only occur when the 

selection probabilities are related to both exposure and health outcome.  

 

 

References: 

Checkoway, H., Pearce, N., & Kriebel, D. (2004). Research Methods in 

Occupational Epidemiology. New York: Oxford University Press. 

Carlson, M. & Morrison, R. (2009). Study Design, Precision, and Validity 

in Observational Studies. Journal of Palliative Medicine 12(1).  

Pearce N., Checkoway, H., and Kriebel, D. (2007) Bias in Occupational 

Epidemiology Studies. Occupational Environmental  Medicine 64: 562-568. 

 

 


