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Clinical trials aim to generate new knowledge on the effectiveness of healthcare interventions, whether they be therapeutic or diagnostic in nature. A rudimentary dictionary definition of bias is "a one-sided inclination of the mind". In clinical trial design, bias (also known as systematic error) is any process or effect that produces results or conclusions that differ from the truth, i.e., may compromise the ability to draw valid conclusions from the clinical study. Therefore, many of the principles of clinical trial design are specifically aimed at minimizing known or suspected sources of bias. 

Because of the human nature of the researchers (i.e., they want the study to show positive outcomes), almost all studies have bias, However, bias can be reduced only by proper study design and execution from the onset. The critical question in most studies is whether or not the design, execution or interpretation of results could be due in large part to bias of the researchers, thus making the conclusions invalid. For instance, an observational study, e.g., case series, that records certain outcomes as measured by the researchers, is inherently more susceptible to bias than is a strict experimental study design which uses random chance and a control.

Confounding factors (e.g., comorbidities) not associated with the endpoints under investigation can interfere with the outcome(s) of interest. Confounding bias occurs when two factors are closely associated and the effect of one confuses or distorts the effects of the other factor. The different distribution and lack of randomization of these "lurking" variables between the studied group and the control group alters the apparent relationship between the factor(s) of interest and the outcome(s). Con-founding can be minimized by: (1) restriction of the confounder from the study; (2) matching the confounding variable between groups; or (3) by including it in the statistical analysis. 

Many forms of bias exist and only the more important ones are mentioned here. Trials that are not randomized have been shown to overestimate the size of a treatment effect, as do trials that are not blinded. Trials involving small numbers of patients are inherently suspect because they might not show statistical significance to the random play of chance. Selection (sampling) bias occurs when there are systematic differences between comparison groups in prognosis or responsiveness to treatment (e.g., an appropriate spectrum of patients were not included in the study).   Reporting bias can be the result of scientific fraud which manipulates data directly, but more often than not is either unconscious or due to biases in the instruments used for observation. 

Publication bias (reporting bias) occurs when meta-analyses do not include unin-teresting (usually negative) results, or results which go against the experimenter's prejudices, a sponsor's interests, or community expectations. Similarly, journals may decide to not publish studies because of their negative data. Other common flaws in treatment trials are: (l) lack of (or failure in) randomization, leading to unbalanced groups; and (2) poor blinding, leading to unfair treatment and biased assessments; and (3) large numbers of patients lost to follow-up.

Random allocation with adequate concealment of allocation (blinding) protects against most forms of bias. Randomization in clinical trials is such an important process since it aims to prevent bias by secretly and arbitrarily assigning subjects to treatment or control groups by chance. Blinding  (preferably double blinding) is crucial to prevent investigator bias, which may arise due to knowledge by the investigator of treatment allocated to a particular patient.  

